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current time the 
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We hope to have 
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contact our office in the spring of 1977. 
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• 
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lt~s~ 
Clinical Nursing Specialist -

Obstetrics 
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INTRODUCTION 

This booklet has been prepared to assist the physicians and nurses caring 

for obstetrical patients in the state of Iowa. The items discussed were deter

mined on the basis of need (hospital survey) and are discussed from the stand

point of the:,ability of the individual hospitals (any size) to render the care 

indicated. 

We feel that a reasonable adherence to the guidelines for maternal care 

will insure an adequate standard of care for all obstetrical patients in the 

state of Iowa. 

These guidelines are presented with no associated regulatory authority. 

Since the physicians and nurses practicing in Iowa hospitals are all health 

care professionals, we do not feel that regulatory measures are required to 

insure adequate care. 

Herman A. Hein, M.D., Director 
Statewide Perinatal Care Program 

Charles A. White, M.D. 
Professor of Obstetrics and Gynecology 
Consultant to Statewide Perinatal Care 

Program 
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PRENATAL RECORDS 

We recommend that hospital obstetrical departments receive a 

complete copy of the prenatal record about 2-3 weeks prior to the 

1 E. D. C. This copy should be on file in the obstetrical unit so it 

is immediately available when the patient is admitted in labor.
2 

Many times the nurse is the only professional person to see the 

patient during the all important first stage of labor. Her knowledge 

of the patient's past medical and obstetrical history, baseline blood 

pressures and fetal heart rates, as well as laboratory findings during 

the present pregnancy will enable her to give a higher level of nursing 

care to the patient, and a more individualized approach to any problems. 

The identification of a high-risk pregnancy will alert the nurse to the 

patient who requires more intensive and closer monitoring during 

3 
her labor. 

1. Standards for Obstetric-Gynecologic Services: The American College 
of Obstetricians and Gynecologists, 79 W. Monroe Street, Chicago, Ill, 60601 
(1969) page 28 

2. Schneider, Jan: Changing Concepts in Prenatal Care Post Graduate 
Medicine, Vol. 53 No. 7 June 1973 91-97 

J. Clausen, Flook. Ford, Green, and Popiel: Maternity Nursing Today 
McGraw-Hill, Inc. 1973 page 789 
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Current practices in prenatal care 
deserve reevaluation. What could be a 

model of preventive medicine is often a 
ritual of rigidly scheduled visits with 

little meaning. Recognition of existing 
or potential complications, patient 

education, and research into the 
problems of pregnancy are important 

elements in a model program. 

Current Status 

JAN SCHNEIDER, M.D. 

University of Michigan Medical School 
Ann Arbor 

CHANGING 
CONCEPTS IN 

PRENATAL CARE 

medical management of pregnant women direct
ed toward making pregnancy and delivery a safe 

The first three decades of the twentieth cen- and satisfying experience."3 Prenatal care can 
tury saw remarkable changes in the mode of do much to reach these objectives, and many 
obstetric care in the United States. The safety programs have achieved high degrees of skill 
of childbearing improved greatly during this and success. In spite of this, much of prenatal 
era, not only because of better health care and care offered today has become a ritual in which 
such medical advances as the discovery of sul- health education is virtually nonexistent and 
fonamides and antibiotics, safer technics for care is perfunctory. 
blood transfusion, and more skillful methods Current practices in prenatal care deserve re-
of anesthesia, but also because of general im- evaluation. Like all health services, prenatal 
provement in living conditions. Maternal mor- care may be viewed from three separate angles: 
tality committees were introduced in the 1920s what the professionals think the patient needs, 
and increasingly influenced the practice of ob- what the patient thinks she wants, and what the 
stetrics through their educational impact.1 Al- system is able to deliver. Ideally, all three should 
though neonatal and infant mortality rates be the same. To achieve this, a program of pre-

I started to fall at the turn of the century, ma- natal care must contain three elements: preven-
ternal mortality did not decline significantly un tive intervention, health education, and research 
til the 1930s. and learning in problems of pregnancy. 

I In the early years of the century a campaign 
against the untrained midwife was effectively 
mounted,2 although there was some fear of 

I 
I 

manpower shortages if midwives were banned. 
During this time prenatal care was first intro
duced to this country from Great Britain. By 
the 1930s it had become firmly established as 
a component of maternity care. It is now prob
ably the best example of preventive medicine. 

Prenatal care has been well described as "a 
planned program of observation, education and 

A Model Program 

Preventive interventio 'l--P• c!l' ·ta 1. er. ;:e gi- ·e:: a 
uuique opportunit) to obs- :.-ve O ::1 care { r a 
woman for more than half a year. M.Jnitoring 
and maintaining the normalcy of gestation, 
identifying the need for therapeutic interven
tion, and reassuring and educating the patient 
form the crux of prenatal care. 

Clinical management-The critical first visit 
may be considered a triage. A full history 

I *Reprinted. by permission of author and McGraw-Hill Publications 

I 
I • Vol. 53 • No. 7 • June 1973 • POSTGRADUATE MEDICINE 91 
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should be taken, including data on previous 
illnesses, family and social histories, previous 
pregnancies, menstrual pattern, and status of 
the present pregnancy. A complete physical 
examination should include pelvic examination, 
pelvimetry, and estimation of uterine size. 

At completion of this visit the physician can 
fairly well assess the risk status of the indi
vidual, although results of initial laboratory 
tests may not yet be available. On the basis of 
his findings the physician can devise a program 
of prenatal care and identify times when par
ticular attention may be needed. Preparations 
can be made for special laboratory tests, for 
consultation with other specialists, nutritionists, 
or other health workers, or for any other special 
services. Data can be obtained from other phy
sicians or hospitals. He can prescribe the neces
sary medication, including iron supplements 
(usually with folic acid). 

If the patient needs immunization boosters, 
these can be given during prenatal care, but 
live virus vaccines should be avoided. Obvious
ly, rubella vaccine is absolutely contraindicated 
in pregnancy. Smallpox vaccination should be 
given only when a patient is about to travel to 
an area where smallpox still exists; then, ideal
ly, the patient should also receive vaccinia im
mune globulin for protection. 

Thus, the physician can design an individual
ized schedule of prenatal care for each patient 
and discuss it with her. The patient must under
stand what is being done, what is planned, and 
why. A program of health education during 
pregnancy should also be planned. As part of 
this, at the first visit the patient should be in-
Sffilctect aoout danger symptoms in early preg
nancy and should be told to note the calendar 
date when she first becomes aware of feta.\ 
movement. 

The timing of the second prenatal visit de
pends on individual factors, including the gesta
tional date. Since this visit is usually after the 
twelfth week, enlargement of the uterus can be 
assessed. By this time the physician has the re
sults of laboratory tests, which may necessitate 
modifying the original plan. 

At every visit, it is critical that the physician 
think in terms of dates-that he compare uterine 
and fetal size with the norm and that he make 
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adequate notation of their compatibility or dis
parity. Only in the first half of pregnancy is the 
physical examination useful to assess gesta
tional age. After the twentieth week the fundal 
height is so much a reflection of the ultimate 
size of the fetus, the volume of amniotic fluid, 
and the depth of the presenting part within the 
pelvis that it is little related to fetal age. Nothing 
is more frustrating than belated recognition of 
uncertainty concerning the expected date of con
finement when induced labor or cesarean sec
tion is planned. In most cases this can be pre
vented by estimating uterine size at 16 and 20 
weeks. 

The dates of quickening and of first audi
bility of the fetal heartbeat further help to con
firm gestational age, although the accuracy of 
these landmarks of midpregnancy is not great. 
In the early weeks of pregnancy, disparity be
tween gestational age and uterine size may raise 
the first suspicions of multiple pregnancy, hy
datidiform mole, or intrauterine death. 

In the second trimester the normal patient 
usually feels well; the fetus grows and there is 
little need for frequent visits. By the twenty
eighth week, however, the need for reevaluation 
arises. Certain laboratory tests should be repeat
ed. By this stage the influence of pregnancy on 
iron reserve is fully demonstrable. The gesta
tional effect on glucose tolerance approaches the 
maximum, and active erythroblastosis can be 
recognized. From this point on, fetal size can be 
roughly evaluated; an estimate should be re
corded at each visit and compared with the 
average. Only by practice and honest notation 
will th · · '· · 
to forecast fetal size. (Unfortunately, estimates 
are most reliable Nhen the fet:us approaches the 
aver:>r,: "nd ,cd t~ be. kast r-:·liahl,~ a! tre 
extrc rnr :s c.f iCi 1 t \.r~iP"½.t, '~ 1 ? tJ \e 1~eed !-0,r 

,;tct 11rac., ;.~ gr~· -: ~~. J 

A~ term 1Dp·uaches, the phys16ar 1nust care
tully assess fetal position and presemation and, 
occasionally, must correct malpresentation. At 
this time :nultiple pregnancy, hydramnios, or 
aberrations of gross fetal development are recog
nizable. Eady toxemia of pregnancy must be 
exclu<led at each visit. 

Health education should parallel clinical care, 
but it is essential that the physician review with 

POSTGRADUATE MEDICINE • June 1973 • Vol. 53 • Nn. 7 
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che patient what she should do at onset of 
labor or if membranes rupture prematurely. The 
patient should have the opportunity to discuss 
with the physician the program planned for 
labor, analgesia, anesthesia and delivery. How
ever, it is both unrealistic and unfair to make 
specific commitments on details of care that 
may need to be amended once labor starts. 

Routine laboratory testing-The greatest 
benefit can be attained by clinical assessment 
both initially and throughout pregnancy. How
ever, it is essential that certain laboratory pro-
cedures be performed routinely and any abnor
malities fully investigated. The number of tests 
considered routine has gradually expanded as 
procedures have passed from research status to 
special investigation in occasional patients and 
then to use as screening devices for all. 

At the first visit, blood must be checked for 
anemia, syphilis, blood group, Rh factor, and 
possible presence of antibodies. If an antibody 

Urinalysis for glucose and albumin is neces
sary at every visit. Glycosuria, although often 
due to a lowered renal threshold in pregnancy, 
indicates a need for a blood sugar determina
tion. Albuminuria may be the first evidence of 
toxemia or other renal disease. The high inci
dence of urinary infection in pregnancy and the 
controversy concerning the significance of 
asymptomatic bacteriuria suggest the value of 
routine testing. This can be done on a clean-

In the care of the pregnant 

patient, the physician's 

memory or availability cannot 

replace an accurate record. 

screening test is positive, the specific antibody voided specimen by a simple screening culture, 
must be identified. Black patients must be tested such as Testuria. When the colony count is posi-
at the first visit for sickle cell anemia; if the tive, a catheter specimen for culture is indi-
result is positive, hemoglobin electrophoresis is cated. 
required to identify the specific pattern. Ideal- If pregnancy progresses normally and all 
ly in such cases, the husband should also be initial laboratory findings are normal, certain 
tested, with a view to offering genetic counseling procedures are routinely indicated later. At the 
to the couple. beginning of the third trimester, blood should 

Recently, hemagglutination inhibition tests be checked again for anemia. An antibody 
for antirubella antibody have become customary. screening test should be repeated on all pa-
Knowledge of the patient's immune status is tients. This is essential for Rh-negative patients 
useful, but not all laboratories are equipped to to insure that sensitization has not occurred. It 
·,c> consistently reliable results on the hemag- must be done early enough to permit serial am-

6rntination inhibition test, and even in the best niocentesis if erythroblastosis is suspected. Re-
laboratories, antirubella titer varies greatly from peat antibody screening in Rh-positive patients 
day to day, with up to a four tube difference. is justified because it can provide valuable in-
Thus, a low level on one occasion and a higher formation for crossmatching blood that may be 
•. vel later in pregnancy may mean nothing. It required later. 
,, :iecessary to keep serum frozen and test two The third trimester is an ideal time to detect 
samples simultaneously to demonstrate a change abnormal glucose tolerance. It can be argued 
in antibody level over the course of time. tbat a postprandial blood sugar level should be 

A Papanicolaou smear is routine at the first determined in all patients as a screening mea-
v,sit unless the patient has had a recent negative sure. Certainly, the procedure is indicated in 
report. Chest x-ray has been considered essen- any patient who has a family history of diabetes 
tial, but the low incidence of tuberculosis in mellitus, a history of delivery of an excessively 
most of this country makes even minimal radia- large infant or unexplained fetal death, or glyco-
tion hazard unjustifiable. Skin tests would be suria, hydramnios, or any other abnormality as-
preferable, with chest x-ray only when skin test sociated with diabetes. During pregnancy, two 
reactions are positive. hour postprandial blood sugar tests are more 

Vol. 53 • No. 7 • June 1973 • POSTGRADUATE MEDICINE 93 
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reliable than fasting blood sugar tests. If the 
postprandial findings are abnormal, a full glu
cose tolerance test is necessary. 

Special laboratory procedures-Several pro
cedures specific to problems in pregnancy are in 
current use and several others are still in the 
developmental stage. 

Perhaps the greatest recent advance has been 
the realization that amniotic .fluid can be ob
tained with minimal risk to the fetus. Amnio
centesis as a diagnostic test was introduced for 
the spectrophotometric analysis of .fluid in cases 
of Rh sensitization.4 The bilirubin curve plotted 
against gestational age gives the best prognostic 
indication of the status of the erythroblastotic 
fetus and is a better measure than serial anti
body titers from maternal blood, although the 
latter may be valuable as a secondary evalua
tion. Other tests performed on amniotic .fluid 
include biochemical, cytologic, cytogenetic and 
virologic assessments of fetal status. 

Fetal maturity may be evaluated by the in
crease in the number of fetal fat cells in the 

iotic flwd as pregnancy progresses, the fall 
in bilirubin level in normal patients, and the 
rise in creatinine levels as fetal kidneys mature.5

• 
6 

The most recent, most reliable test for maturity 
specifically forecasts the status of fetal Jung ~e
velopment and the risk of hyaline membrane 
disease. This is assessed by a rising ratio of 
lecithin to sphingomyelin in the .fluid as the 
lungs mature.7 These tests, with x-ray for 
calcification of the fetal distal femoral epiphysis, 
can be employed in order to insure that in
duced labor or cesarean section does not result 

94 

in a fetus that is unexpectedly immature. 
Cytogenetic studies of the fetal cells in the 

amniotic .fluid are just beginning to yield their 
value. The best application currently is in de
tecting Down's syndrome early in pregnancy. 
The high incidence of this disorder in older 
gravidas suggests the value of obtaining a 
sample of .fluid as early as possible in pregnant 
women beyond their mid-30s or in any woman 
who has previously delivered a mongoloid in
fant with chromosomal translocation. Fluid can 
rarely be obtained before the fourteenth week, 
and tissue culture and karyotyping require at 
least two weeks. Late abortion should be avail
able to patients with a positive test. 

Another laboratory procedure that has be
come widely accepted is measuring the estriol 
level in maternal urine.8

• 
9 Estriol is a product 

of the fetoplacental unit, and in normal preg
nancy its level rises steadily. It is excreted in 
maternal urine, and unless renal disease is 
present, can be used to monitor fetal progress. 
In any pregnancy in which there is concern 
about fetal death, serial assessment of estriol 
should be initiated early in the third trimester. 

Another recent addition to obstetric practice 
is ultrasound. With fairly simple devices, the 
Doppler effect can be used to detect the fetal 
heartbeat much earlier than it is audible through 
a stethoscope. Echo technics can be used for 
cephalometry, placental localization, diagnosis 
of multiple pregnancy, and identification of hy
datidiform mole. However, this equipment is 
complex, expensive, and not yet widely available. 

Special procedures also include radioisotopic 
localization of the placenta, arteriography, am
niography, and other radiographic technics; cul-
ture of rubella virus fr · · ,, · 
special sensmve hormonal assays for tropho
blastic disease. 

Communication-The obstetrician is respon
sible for the total care of his patient during 
pregnancy. It is therefore important that he 
maintain full communication with other phy
sicians or health workers involved in her man
agement. This is particularly important for pa
tients with medical complications who are seen 
by consultants or who are under the care of an 
internist. It is important for the obstetrician to 
understand what is happening to his patient, 

POSTGRADUATE MEDICINE • June 1973 • Vol. 53 • No. 7 
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but it is even more critical that he know that 
it is happening! 

Record keeping is necessary if data obtained 
by history and from previous health care facili
ties, consultants, and observations made during 
pregnancy are to be of ongoing benefit to the 
patient. The hospital should have this informa
tion when the patient is admitted in labor. 

Occasionally it has been argued that some of 
the information obtained in the physician's 
office is of too personal a nature to become part 
of a hospital record. This is clearly untena~le. 
The hospital record is a confidential document; 
if concern exists about its integrity, efforts must 
be made to insure that persons without authority 
do not have access to it, rather than to limit 
the information it contains. 

Logistic difficulties need to be overcome to 
obtain information flow and should not be used 
as an excuse for inferior care. There seems to 
be little reason why patients should not be 
trusted with at least part of their record. The 
usual argument that this causes loss of records 
has rarely been tested. In at least one European 
country, patients carry their own standardized 
prenatal record, which admits them to the hos
pital.10 No physician's memory is good enough 
or his availability so constant that it can replace 
an accurate record. Continuity of care is better 
achieved by the written word than by any 
amount of personal concern. Prenatal care is 
only as good as its record keeping. 

Health education--Probably nothing is more 
tedious for most physicians than repetitive in
dividual instruction of patients, yet no part 
ot prenatal care is more amenable to improved 
efficiency. Because personnel in the regular 
channels of prenatal care have shown so little 

' &• &U U~• uurprismg 
chat other agencies have taken over by default. 
Patients are eager to discuss effects of preg
nancy on their body and their life and to 
prepare for the forthcoming labor, delivery, and 
young parenthood. 

Most organizations offering classes in prepa
ration for childbirth do a good job. Their general 
philosophy includes four components: (1) in
struction in the biology of pregnancy, parturi
tion, and neonatal life and in necessary health 
measures in pregnancy, (2) emphasis on the 

Vol. 53 • No. 7 • June 1973 • POSTGRADUATE MEDICINE 
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of maternal arid child health, 
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normalcy of parturition and the need for active 
patient participation (usually with minimal 
analgesia and anesthesia), (3) instruction in 
physical exercise that may facilitate progress of 
labor and minimize discomfort, and (4) involve
ment of the father in the concept of family
centered childbearing. 

At times, problems and disagreements have 
occurred between those involved in parent edu
cation and the medical profession. Often the 
physicians responsible for the bulk of obstetric 
care have had minimal involvement in classes 
for their patients, and on occasion open hostility 
between obstetricians and educators has resulted. 
A few groups do hold strangely cultish ideas 
with little scientific basis: here the source of 
disagreement is obvious. Such situations are un
usual. The need for health education in preg
nancy is great, and this service must again be
come a major component of obstetric care. 

An acceptable, efficient way of imparting in
formation is group discussion. This format 
shows the normal patient that others share her 
anxieties and discomforts. Obstetric nurses or 
other trained health workers can conduct group 
discussions. Group leaders must have adequate 
actual mtormation, so that knowledge will be 

imparted as well as experiences shared. Although 
such sessions have an element of group therapy, 
the primary rnle should be educational. Leaders 
should be able to identify symptoms that need 
to be checked later by a nurse or physician. 

Group sessions should be scheduled at inter
vals for patients who are at the same stage of 
gestation. Thus, discussion can be ,directed to 
problems and concerns most common at that 
particular stage. Optional evening classes open 
to fathers are often popular and are essential 

95 
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I to encourage the family-centered concept. Edu- of Obstetricians and Gynecologists indicated 

eating both partners makes for a happier, often that the private physician specializing in ob-

I 
easier obstetric experience. stetrics and gynecology spent an average of 

The greatest need for education exists at the 27.5 hours in his office each week and saw 90 
lowest socioeconomic level, but patients from to 100 patients.11 Almost half of these patients 
these populations attend educational sessions as came for prenatal or postpartum care. 

I irregularly as they come for medical care. Prob- Personnel other than the obstetrician-gyne-
!ems of motivation, transportation and baby- cologist can adequately perform many of the 
sitting must be overcome. The poorer the patient, routines of prenatal care. Another study12 showed 

I 
the greater all such obstacles tend to be. Thus, that most physicians would delegate many office 
some attempts at patient education are inevitably tasks to skilled obstetric nurses if they were 
disappointing. Overall usefulness of patient un- available. Obstetric nurse-practitioners, assistants 

I 
and others may be trained to perform many 
time-consuming prenatal care functions. Fur-

Prenatal care can be simplified by ther, the office nurse can use her skills to better 
advantage if workers with less training perform 

I efficient scheduling of telephone simple tasks, such as making appointments, test-

discussion to replace some visits. 
ing urine, and weighing the patient. The team 
approach ideally can be introduced into pre-

I 
natal care. With supervised delegation of re-
sponsibility, all personnel can work to the maxi-

derstanding of fetal development, labor, de- mum level for which they have been trained. 
livery, newborn care, and family planning is evi- A nurse often has a more sympathetic atti-

I dent-health education efforts can do much to tude than a physician toward the minor con-
strengthen the value of prenatal care. Enthu- ~erns of the healthy pregnant patient. Intro-
siasm for education, however, must not be al- ducing the nurse into this area of care does 

I 
lowed to result in meaningless schedules for more than enable the physician to avoid some • this service. The costs and value of health edu- of the more tedious routines. The nurse's skills 
cation must be assessed in the same manner as can complement those of the obstetrician, her 

I 
are other components of care. schedule is more predictable, and she can see 

Research and learning-Initially, research and patients without the haste so typical of the over-
learning as an element of antenatal care was taxed physician. 
intended as a source of greater understanding Another area of necessary· innovation is the 

I of pregnancy and its problems. From such scheduling of visits. Current norms are based 
knowledge, modifications of obstetric manage- on gestational age and are almost identical to 
ment could be devised. Activity in this area is schedules that were devised more than half 

I 
more intense today than ever before. Currently, a century agoY The healthy, normal patient 
the subject of most intensive study is fetal de- does not need to be seen as often as custo 
velopment; prenatal care has been termed mtra- dictates, while patient5 with physical or emo-

I 
uterine pediatrics and is increasingly viewed as tional problems mey need to be seen more often. 
the first phase of lifelong care. If a healthy patient is r.ully coumeled as to 

At present, the areas in obstetric manage- symptoms she should report and if the phy-
ment that probably require the greatest re- sician assesses the early milestones of uterine 

I appraisal are the programs and means of pro- growth adequately, no more than three or four 
viding prenatal care. Changes in methods of visits are needed between the twentieth week 
delivery need not affect content of care. How- and delivery. A health education session can 

I 
ever, personnel involved, distribution of tasks, replace one or two later visits, particularly if 
and scheduling of visits should be reevaluated. the nurse has an opportunity to counsel the 

Prenatal· care is time-consuming for the phy- individual briefly and perhaps take her blood 
sician. A recent survey by the American College pressure before or after the group discussion. 

I 
I 
I 
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If visits are less frequent, each must be better 
used. Prenatal care can also be simplified by ef
ficient scheduling of telephone discussion to re
place some visits, particularly those specifically 
designed for reporting laboratory values. 

Evaluation of Care 

The need for evaluating the benefits of pre
natal care is obvious. However, a constant prob
lexr in establishing standards of measurement 
is the preselection of patients. Patients with the 
highest motivation for early and frequent at
tendance come from the social and educational 
population with the least inherent risk of poor 
pregnancy outcome. Thus, not surprisingly, in 
study after study the quantity of prenatal care 
as measured by the number of visits has cor
related with fetal well-being. 

The lack of significance of this association is 
well demonstrated when we consider low-birth
weight infants born before term. The mother 
who delivers such a "premature" baby is de
prived of that segment of care during which 
visits are scheduled most often, yet her baby 
has the highest risk of neonatal death. Clearly, 
c •. use and effect are not demonstrable in such 
associated situations. 

Thus, hard data on benefits of prenatal care 
are scarce. Yet, even high-risk patients do bene
fit from intensive preventive care, as indicated 
by results of special programs such as the 
Maternity and Infant Care projects. Not sur
"'";~ingly, such patients require more time, ef-

fort and services than most, with a much greater 
total cost. The multiple needs of high-risk pa
tients require the skills of a team of health, 
social, educational and other personnel. Such 
services for high-risk patients can rarely 
be provided without a special program. It is 
paradoxical that specialist obstetrician-gynecolo
gists generally spend most of their time looking 
after patients at lowest risk, while patients with 
the greatest inherent hazard of poor outcome of 
pregnancy are frequently the responsibility of 
trainee physicians. 

Summary and Conclusion 

Since its rapid development in the .first decade 
of this century, prenatal care has gradually been 
reduced to a series of unimaginative routines. 
Reevaluation of the modes of delivery of pre
natal care is necessary, with full use of the 
values of preventive intervention, health educa
tion, and research and learning. Increased in
dividualization of programs of care and more 
efficient use of personnel, facilities and tech
nology are required, together with full assess
ment of the usefulness of what is done. 

When given thoughtfully and well, support
ed by adequate laboratory and other ancillary 
services, and accompanied by a flow of informa
tion and continuity of care from ambulatory 
setting to hospital, prenatal care surely provides 
the best example of preventive medicine. It 
benefits not only the mothers of today but the 
generations of tomorrow. 
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MATERNAL NUTRITION IN THE PRENATAL PERIOD 

Recent research developments in prenatal nutrition indicate that some 

of the practices that have been followed in our country in regard to diet 

for the expectant mother a.re of little value, and indeed may be potentially 

harmful to mother and fetus. The longtime adages of weight and salt restrict

ion, iron and vita.min therapyp aa well as the routine use of diuretics to 

relieve edema in a normal pregnancy have all come up for further study ani 

investigation. 

The American College of Obstetricians and Gynecologists has been 

active in promoting further understanding of the complex problems of nutrition 

during pregnancy, lactation, and the :p11erperiWD. The policy statement issued 

December 1, 1972 is an example of the concern. 1 The statement that wieght 

gain in pregnancy should not be restricted unduly, nor that weight reduction 

should be attempted,is a new concept to physicians and nurses who have been 

taught that a weight gain of 10-15 pound.A during pregnancy is better for 

the mother, and may prevent the developaent of taxeaia of preganacy. 

Average weight gains of 22 to 27 pounds now are being accepted, with 

~mphasis on the content of the diet and the :r;a~tern of the we.light gain 

from week to week rather than on the total amount. 2 

1. American Collegeof Obstetricians and Gynecologists a Policy statement 
on nutrition and pregnancy, Dec. 1, 1972 

2. Pitkin, Roy M. et ala Mater11&l Nutrition, A Selective Review of 
Clinical Topics Obstetrics and Gynecology Vol 40. No. 6 
Dec. 1972 773-785 
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POLICY STATEMENT ON NUTRITION AND PREGNANCY 
AMERICAN COLLEGE OF OBSTETRICIANS & GYNECOLOGISTS 

A woman's nutritional status before, during, and after pregnancy contributes 
to a significant degree to the well being of both herself and her infant. 
Therefore, what a woman consumes before she conceives and while she carries 
the fetus is of vital importance to the health of succeeding generations. 

Nutritional assessment and advice ate essential components of good antepartal 
care. The obstetrician-gyn~cologist, as leader of the obstetric-gynecologic 
health team, is responsible for including these in the care of all pregnant 
patients under his supervision. He may do this personally or by insuring 
that qualified members of his team do so. Ideally, nutritional assessment 
should be made before conception. Failing that, it should be accomplished 
at the first antepartal visit. It should be repeated at regular intervals 
during and following pregnancy. A basic technique of nutritional assessment 
is to obtain and analyze a 24 or 48 hour diet history. This should be 
supplemented by clinical evaluation of possible nutritional deficiencies 
and, where indicated, appropriate laboratory tests. 

Nutritional advice to the pregnant woman depends upon knowledge of sound 
nutritional principles. Although the components of optimal maternal diet 
have not been determined precisely, several important principles may be 
stated: 

1. Adequate intake of protein, particularly protein from animal sources, 
should be insured. 

2. Caloric intake approximately 10 per cent above non-pregnant require
ments is advisable. 

3. Weight gain during pregnancy should not be restricted unduly, nor 
should weight reduction normally be attempted. The average weight 
gain in normal pregnancy is 10 to 12 kg (22 to 27 lbs). 

4. Essential nutritional elements (such as sodium) should not be 
restricted during normal pregnancy. 

5. Dietary supplements of iron and iron-containing foods are indicated 
during pregnancy. Other dietary supplements, such as vitamins or 
additional sources, may be helpful where deficiencies in nutritional 
status are determjned. 

Nutritional advice should be continued during the puerperium. Restriction 
of dietary intake should not be advised dur:'.ng Lhe early postpartal course 
nor for the lactating mother. 

In implementing these principles of good nutrition in obstetrics, the 
obs_tetrician-gynecologist may utilize written or pictorial materials. However, 
the most important factor in persuading a patient to establish sound nutri
tional habits before, during, and after pregnancy is continued personal 
encouragement by the obstetrician-gynecologist and the members of his health 
team, with emphasis on positive rather than negative aspects of nutrition. 

Passed by the Executive Board, December 1, 1972 
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Maternal Nutrition 
A Selective Review of Clinical Topics 

ROY M. PITKIN, MD, FACOG, HAROLD A. KAMINETZKY, 
MD, FACOG, MICHAEL NEWTON, MD, FACOG and 

JACK A. PRITCHARD, MD, FACOG 

WE ARE PRESENTLY witnessing a re- A major landmark was the appointment 
newed interest in the subject of nutri- of a Committee on Maternal Nutrition of the 

tion during pregnancy. Although it has long Food and Nutrition Board, National Acad-
been acknowledged that the potential influ- emy of Sciences-National Research Council. 
ence qf maternal nutrition on the course After a 3-year study, this Committee issued 
and outcome of pregnancy is profound, only its report1-a comprehensive review of avail-
recently has the full significance of this con- able information-in 1970. 
ct"'pt begun to l;>e accepted, and with it the In this current flurry of interest in nutri-
realization that the future health of mankind tion during pregnancy, the physician re-
depends, to a very large degree, on nutri- sponsible for the care ·of pregnant women 

I t!onal foundations lai.d down du.ri_ng ~renatal often finds himself i_n_ a di~cult positio?. His 
hfe. It has been stated that nutntton m preg- knowledge of nutnhon, m general, 1s de-
oaocy i> --an idea '.Vfl()6C time has come." flc1ent; formal instruction in nutritional prin-

I 
I 
I 
I 
I 
I • 

F th D t { Ob 
. d G ciples is notably absent from medical school rom e epar mem o stetncs an yne- . 

..:ology. at the University of Iowa College of curricula and graduate programs. At some--
Medicine; New Jersey College of Medicine and time in his educational experience he may 
D_entimy;_ University of ~hic~go Pritzker School pave been inculcated with some dogmatic 
or Medi..:,ne ;,nd the University of Texas Soutti- . 
western Medical School. concepts about the dietary management of 

Address reprint requests to: Roy M. Pitkin, MD, the pregnant woman but even these con-
Department of Obstetrics and Gynecology, Univer- . ' . 
:.ity of Iowa Hospitals, fowa City, Iowa 52240. cepts are now bemg questioned. Thus, when 

Submitted for publication June 12, 1972. faced with providing nutritional advice to 
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PITKIN ET AL 

his patients, he too frequently finds himself 
confused and not a little bewildered. 

The purpose of this report is to review the 
subject with respect to some of the topics in 
maternal nutrition which are of practical sig
nificance to the clinician-nutritional sup
plementation, caloric intake and sodium me
tabolism. This review was conducted by the 
ad hoc Committee on Nutrition of the 
American College of Obstetricians and 
Gynecologists. It is selective rather than ex
haustive and is aimed at determining the 
proper course of management, when this 
can be detennined. 

NUTRITIONAL SUPPlEMENTATION 

With few exceptions, increased quantities 
of those dietary components essential in hu
man nutrition are required during pregnancy. 
Table I lists the Recommended Daily Die
tary Allowances (RDA) of the Food and 
Nutrition Board (National Academy of Sci
ences-National Research Council) for cer
tain nutritional elements, along with the ad
ditions to be made for pregnancy and lacta-

tion. In view of these increased requirements 
during pregnancy and the ready availability 
of most of these substances, it is hardly sur
prising that vitamin and mineral supplements 
are advocated as a routine measure. Indeed, 
their use is so deeply ingrained in ob
stetric practice, it is accepted by physicians 
and patients alike as an integral part of 
antepartum care. 

Vitamins (Other than Fo/ic Acid) 

While animal experiments have indicated 
that various vitamin deficiencies have an 
adverse affect on the outcome of pregnancy, 
the specific deficiency usually must be both 
profound and prolonged before its effects 
are seen. In man, overt evidence of vitamin 
deficiency is very rare in developed coun
tries, at least in this modem era. Moreover, 
biochemical surveys of large groups of preg
nant women have generally indicated that 
levels of various vitamins are normal in 
nearly all instances.2 There are exceptions 
fo this general rule, as for example with vit
amin B8, 3 but the clinical significance of such 

TABLE I. RECOMMENDED DAILY DIETARY ALLOWANCES 
(FOOD AND NUTRITION BoARD, NATIONAL ACADEMY OF SclENCES-NATIONAL RESEARCH COUNCIL REVISED 1968) 

Dietary 
requirement 

Calories (kcal) 
Protein (g) 
Fat soluble vitamins 

A (IU) 
D (IU) 
E(IU) 

Water soluble vitamins 
Ascorbic acid (ntg) 
Folacin (mg) 
Niacin (mg equivalents) 
Riboflavin (mg) 
Thiamin (mg) 
B. (mg} 
B12 {µg} 

Minerals 
Calcium (g) 
Phosphorous (g) 
Iodine (µg) 
Iron (mg) 
Magnesium (mg)_ 

Age of females 

16-18 

2300 
55 , ..... 

5000 
400 

25 

50.0 
0.4 

15.0 
1.5 
1.0 
2.0 
5.0 

0.8 
0.8 

100.0 
18.0 

350.0 

18-35 

2000 
55 

5000 
400 

25 

55.0 
0.4 

ll.il. 
1.5 
1.0 
2.0 
5.0 

0.8 
0.8 

100.G 
18.0 

350.0 

• Supplements of ferrous iron, 30-<,0 mg daily, recommended 

774 

Additions for 

Pregnancy 

200 
10 

1000 
0 
5 

5.0 
0.4 
M 
0.3 
0.1 
0.5 
3.0 

0.4 
0.4 

25.0 .. 
100.0 

Lactation 

1000 
20 

3000 
0 
5 

5.0 
0.1 
'r.O 
0.5 
0.5 
0.5 
1.0 

0.5 
0.5 

50.0 

100.0 

Obstetrics and 
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MATERNAL NUTRITION 

data is unclear. Finally, controlled, double
blind clinical studies have usually failed to 
indicate that vitamin supplements have a 
salutory effect on the outcome of preg
nancy. 4 

While available evidence does not indicate 
vitamin supplements have a beneficial ef
fect, neither does it generally suggest harm
ful sequelae. A possible exception, however, 
is Vitamin D. Some evidence suggests 
( though by no means does it prove) a 
relationship between maternal hypervita
minosis D and the subsequent development 
of severe infantile hypercalcemia with crani
ofacial abnormalities and supravalvular aortic 
and pulmonic stenosis. For this reason no in
crease in Vitamin D intake is advised dur
ing pregnancy .11 It should be pointed out that 
the recommended daily intake of Vitamin D 
( 400 international units, pregnant or not) is 
the amount contained in 1 quart of Vitamin 
D-enriched milk. 

A potential danger of routine vitamin sup
plementation is the false sense of security it 
may convey to either patient or physician 
regarding deficiencies of essential nutritional 
elements other than vitamins. Vitamins will 
certainly not compensate for poor food hab
its. 

Iron and Folic Acid 

Tht: burden pregnancy imposes on the 
maternal hematologic system is clinicaJly 
very significant: Of the many elements in
volved in hematopoiesis, the limiting factor 
in the synthesir. of hemoglobin is usually the 
availability of iron. Iron metabolism in preg
nancy has recently been sumrn 

ntchard. 1 The amount of elemental iron in 
the term fetus is approximately 300 mg, and 
that required for augmented maternal eryth
ropoiesis ( necessary to prevent anemia when 
plasma is increased in volume during· preg
nancy) approximately 500 mg. In other 
words, the requirement for iron during preg
nancy is slightly less· than 1 g, concentrated 
for the most part in the last half of gestation. 

Vol. 40. No. 6 
December 1972 

The usual diet of pregnant women contains 
10 to 15 mg of iron daily, of which only 
10 to 20% is absorbed. Thus, dietary iron 
provides only slightly more than the amount 
lost through the stool, urine and skin, so that 
other sources of iron required during preg
nancy are needed. Maternal iron, stored 
principally in bone marrow, is available but 
frequently in amounts insufficient for the 
demand. Iron stores in healthy young Ameri
can women have been found to average ap
proximately 300 mg. Moreover, a significant 
proportion of women enter pregnancy with 
no iron stores, presumably as a result of pre
vious pregnancies or menstrual blood loss. 
Thus, the relationship between pregnancy 
and iron deficiency states becomes obvious. 
The relatively small amounts of iron in the 
diet, coupled with low iron storage, are sim
ply inadequate to meet 'the greatly increased 
requirements for this element for the syn
thesis of maternal and · fetal hemoglobin. 
Thus, anemia is a relatively common compli
cation of pregnancy and other iron deficiency 
states ( ie, depletion of storage iron) virtually 
universal. 

Iron deficiency during pregnancy is largely 
a preventable problem-preventable by giv
ing iron supplements. In a number of studies 
in which these supplements were admin
istered during pregnancy, the mean hemo
globin concentration of women has consist
ently been at least 12 g/ 100 ml, and 
iron deficiency anemia has been virtually 
eliminated.1 It is therefore recommended1 

that all pregnant women receive ferrous iron 
in doses of 30 to 60 mg daily during the 

supplementa
tion for a period of time after delivery, to 
replenish iron stores, also appears advisable. 

There is no direct evidence that formula
tions other than the simple ferrous salts en
hance either absorption or utilization. The 
same may be said of the various .kinds of 
slow-release iron preparations. In fact, iron 
absorption from these preparations may be 
diminished if ·the iron content is released 
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PITKIN ET AL 

too gradually. Several studies have indicated 
that the absorption of iron is somewhat en
hanced by the concomitant administration of 
ascorbic acid in doses of 100 to 200 mg 
daily.8 •7 

Augmenting maternal hemoglobin theo
retically could constitute a potential hazard 
by increasing the total content of iron within 
the body, which would have to be disposed 
of when blood volume returns to normal 
during the puerperium. However, such· con
cerns seem groundless in view of the docu
mented extent of blood loss during delivery. 
Therefore, there is no evidence that oral 
iron supplements during pregnancy produces 
a deleterious iron overload. 

Folic acid is a coenzyme essential in pu
rine and pyrimidine metabolism and in the 
synthesis of DNA. Clinical evidence of a 
folic acid deficiency is usually first evident 
in tissues that have a rapid cell turnover, 
notably hematopoiesis. Megaloblastic ane
mia of pregnancy due to folic acid defici
ency, while it is not nearly as common as 
iron deficiency anemia, is by no means rare 
in the United States and folic acid supple
ments are probably a reasonable prophylac
tic measure, particularly in high-risk pa
tients, such as those in a low socioeconomic 
class and those with multiple pregnancy and 
chronic hemolytic anemia. While there seems 
to be little doubt that supplements, in the 
recommended dose of 200 to 400 µg daily1 

would diminish the incidence of megalo-
bla:,tic anemia of pregnancy, whether it 
would have additional beneficial effects is 
problematic and related to folate deficiency 
without anemia and its effect on the course 
and outcome of pregnancy. Available data 
with respect to this question are conflicting. 
Initial studies suggested an association be
tween nonanemic folate deficiency and sev
eral different types of pregnancy wastage, 
particularly abruptio placentae, other causes 
of bleeding in late pregnancy, abortion and 
fetal malformations. However, subsequent 
studies have failed to confirm these observa-

tions. Thus, while the place of folate de
ficiency in megaloblastic anemia of preg
nancy is relatively clear, its relationship to 
other obstetric complications must still be 
clarified. 

A potential hazard of routine folic acid 
supplements during pregnancy is represented 
by the patient with unrecognized Addisonian 
pernicious anemia in whom there could con
ceivably be a hematologic response without 
halting the neurologic sequelae of this dis
ease. The risk, however, seems small in view 
of: a) the low incidence of Addisonian 
pernicious anemia in the reproductive years 
and b) the unlikelihood that a dose of folic 
acid between 200 and 400 µg/day in preg
nancy would mask neurologic complications. 

Present government regulations require 
that preparations containing more than 100 
µg of folic acid be dispensed on prescription 
only. Therefore, if a tablet or capsule con
taining the recommended daily amount of 
folic acid (200 to 400 µg) is to be used, 
the patient will require a physician's pre
scription. 

Calcium and Fluoride 

Increased calcium is required during preg
nancy for fetal bone development. As indi
cated in Table 1, an increase in daily intake 
of as much as 50% is recommended during 
pregnancy and even more is needed during 
lactation. If calcium intake is inadequate, 
fetal needs will be met by demineralizing the 
maternal skeleton. However, dietary sources 
are capable of providing the amounts of 
calcium needed during pregnancy and lacta
tion and represent the preferred method. 
For example, 1 quart of milk contains ap
proximately J. .2 g of calcium. Although cal
cium (usually in the form of carbonate) is 
almost always included in prenatal vitamin
mineral preparations, such supplements are 
unnecessary in routine practice, a point of 
view supported by studies of dietary intake 
and urinary excretion. 8 
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MATERNAL NUTRITION 

TABl.f. 2. RECOMMENDF.D DAILY DIETARY At.LOWANCf.~ (ROA) FOR CALORIC INTAKE 

(FOOD AND NUTRITION 8oARD, NATIONAL ACADEMY OF SclENCF.S-NATIONAL RESEARCH COUNCIL) 
-- - - ----

"Refere11ce" woman 
Female --- RDA Pregnancy 
of ag,• Height (cm) Weight (kg) (kcal) addition 

12-14 154 44 
14-16 157 52 
16--18 160 54 
18-35 163 58 
35-55 160 58 

preventing dental caries has led some to ad
vocate its administration to the pregnant 
woman to prevent caries in her offspring. 
Fluoride appears to prevent decay by being 
incorporated in a calcium-containing com
plex in dental enamel. In view of the mini
mal amount of calcium in the pre-eruptive 
tooth bud of the fetus, it seems unlikely that 
prenatal fluoride would have any beneficial 
effect. Indeed, studies in which pregnant 
women drank either fluoridated or nonfluor
idated water failed to show any difference in 
the incidence of caries in children.9 

CALOIUC INTAKE 

Growth is a process that requires energy. 
Thus, additional calories, above those 
needed for maintenance, are required during 
period of growth. Therefore, the Recom
mended Daily Dietary Allowance (RDA) 
with respect to calories is age-dependent, 
since more calories are needed during the 
younger ages when growth is taking place 

,m} 2400 
2300 200 
2000 
1850 

and physical activity is usually greater. Table 
2 lists the RDA of calories for the ref ere nee 
woman at various ages, along with the 
amount to be added for pregnancy. 

Physiologic Weight Gain in Pregnancy 

The optimum total weight gain in preg
nancy has been the subject of much discus
sion. Published data are difficult to interpret 
since they are based on retrospective studies 
of populations that were instructed to aim at 
certain levels of gain. Therefore, the relation
ship of these observations to weight gain in 
the natural state is conjectural. Reported 
mean figures of total weight gain during 
pregnancy in women who presumably were 
eating whenever they were hungry are in the 
range of 10 to 12 kg. 10-11 Another method 
of approaching the question is to calculate 
the sum of various identifiable components 
of maternal weight gain, as illustrated in 
Table 3. The values in this Table represent 
approximations of various studies reported 

TABLE 3. AVERAGE COMPONENTS OF WEIGHT GAIN IN PREGNANCY 

Cumulative gain (kg) at end of each trimester 

Fetus Neglible 1.0 3.4 
Placenta Neglible 0.3 0.6 
Amniotic fluid Neglible 0.4 1.0 

(Fetal subtotal) (l.7) (5.0) 
Increased uterine size 0.3 0.8 1.0 
Increased breast ~ize 0.1 0.3 0.5 
Increased blood volume 0.3 1.3 1.5 
Increased extracellular fluid 0 0 1.5 

(Maternal subtotal) (0. 7) (2.4) (4. 5) 

TarAL GAIN ACCOUNTED FOR 0.7 4.1 9.5 

\fol. 40, No. 6 777 December 1972 
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in the literature, chiefly that by Hytten and 
Leitch. 12 It can be noted that the account
able gain follows a general pattern of 
minimal accumulation ( almost all in the ma
ternal compartment) during the first tri
mester, approximately 0.3 kg/wk ( of which 
60% is in the maternal compartment) dur
ing the second trimester, and a similar rate 
( of which 60% is in the fetal compartment) 
during the last trimester. Thus, weight gain 
related to products of conception takes place, 
for the most part, during the latter portion 
of pregnancy; that attributable to maternal 
storage is dispersed more evenly through
out the course of gestation. 

The total accountable weight gain in 
Table 3 is somewhat less than the observed 
average gain, which, as noted above, ranges 
from 10 to 12 kg. By inference, the dif
ference is in maternal stored fat which, in 
the human at least, cannot be measured pre
cisely. Indirect methods, such as skin-fold 
thickness measurements13 and underwater 
weighing, 14 support the hypothesis that ma
ternal fat is stored during normal pregnancy, 
particularly during midpregnancy, and that 
the rate at which fat is stored diminishes to
ward zero as term is approached. Other 
studies, 15 however, failed to indicate ma
ternal fat storage. If fat is stored during 
pregnancy, it would represent a potential 
energy source of considerable magnitude; for 
example, 2 kg of stored fat would be cap
able of providing 18,000 kcal. Teleologi
cally, the reason for laying down such an 
energy source is unclear. It may represent a 
savings account deposit in anticipation of 
requirements for fetal growth during the 
last trimester or for milk production after 
birth. In any event, it is a physiologic con
comitant of pregnancy and there seems to 
be no reason to doubt that it has some pur-
pose. · 

Dietary Restriction 

A large number of investigations of the 
effects of dietary restriction in experimental 

animals, principally the rat, have been carried 
out. In general, these studies have indi
cated that restricting either calorics or pro.. 
tcin profoundly affects the outcome of preg
nancy. The differential effects of caloric and 
protein restriction are not always apparent, 
since both usually are limited. An interrela
tionship exists, even in instances in which 
only one is restricted, making interpretation 
difficult; for example, severe caloric restric
tion with adequate protein intake might well 
result in utilizing protein for basic energy 
requirements, in effect producing a protein 
deficit. Restricted diet during pregnancy gen
erally reduces the number of offspring, the 
size of individual young and the survival 
rate. Subsequent growth of these animals is 
considerably inferior to that of controls, al
though the difference is lessened in intances 
in which restriction is limited to pregnancy, 
as opposed to both pregnancy and lactation. 
In addition to these morphologic sequelae 
of dietary restriction during pregnancy, other 
effects, of perhaps greater significance, have 
been described. Deficiencies in intellectual 
function ( as indicated by impaired maze
solving ability) and metabolic activities (re
duced feed efficiency and decreased glucose 
tolerance) of a permanent nature have been 
reported.16•17 Recent investigations of the 
cellular aspects of growth have elucidated 
possible mechanisms by which these obser
vations might be explained. These studies 
have employed determinations of DNA as 
an index of cell number and protein-DNA 
ratio as an index of individual cell size. 18 

Assuming that the development of an organ 
or tissue involve sequential phases of hyper
plasia (cell division), hyperplasia and hyper
trophy, and finally hypertrophy (cell growth) 
alone, 19 it seems logical that restricting es
sential nutrients during cell division would 
have per:mment effects, while restriction dur
ing cell growth ,;ould conceivably be re
versed by later adequate nutrition. 

For obvious reasons; it is not possible to 
conduct human experiments similar to the 
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animal studies summarized above. Available 
data, incomplete as they are, support the hy
pothesis that protein and/or caloric restric
tion during pregnancy may have profound 
effects on fetal growth and development. 
In the first place, weight gain in preg
nancy ( as one indication of nutrition) shows 
a strong positive association with birth 
weight. In most studies of determinants of 
birth weight, maternal weight gain ranks 
second only to duration of pregnancy. Sec
ondly, data obtained incidently from certain 
natural experiments in maternal malnutri
tion are consistent with the hypothesis. In 
Leningrad, in I 942, 20 and Holland, in 
1944,21 both areas subjected to near-starva
tion in World War II, there were significant 
falls in fertility rate, birth weight and peri
natal survival. By contrast, Great Britain in 
World War 11,:.!2 gave pregnant women spe
cial treatment under food rationing policies 
and the stillbirth rate fell by 25 % . 

To summarize, dietary restriction during 
pregnancy in experimental animals is as
sociated with profound effects on maternal 
physiologic adjustments and fetal growth and 
development. Some of these effects are also 
observed in humans, who, for various rea
sons, restrict their diets during pregnancy. 
It may even be speculated that the common 
obstetric practice of routinely limiting caloric 
intake ·to r~strict weight gain during preg
n::,ncy could be partially responsible for the 
number of low birthweight babies which con
tribute a disproportionate share to infant 
mortality. 

Caloric Excess 

Caloric intake in excess of that required 
for maintaining physiologic functions will re
sult in tissue deposition, primarily as fat, 
and resultant weight gain. Excessive weight 
gain during pregnancy has long been held, 
almost as an article of faith, to be ;lssoci
ated with an increased incidence of a va
riety of obstetric complications, a concept 
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which should be reexamined in view of mod
ern scientific data. 

Most interest with respect to excessive 
weight gain has been in relation to its sus
pected relationship to toxemia of pregnancy. 
The concept that a limited caloric intake 
would protect against toxemia appears to 
have come from the observation that the in
cidence of eclampsia declined in areas of 
Europe subjected to caloric restriction dur
ing World War I. The practice of routine 
caloric restriction in hopes of preventing 
toxemia was widely adopted by the medical 
profession and became ingrained in obstetric 
teaching and practice. To be sure, some 
retrospective studies indicated a relationship 
between excessive weight gain and toxemia 
( as well as other complications of preg
nancy), but these reports have usually failed 
to distinguish between actual tissue accumu
lation and extracellular fluid retention. Re
cent and more carefully designed studies2-1 

failed to indicate a relationship between ex
cessive weight gain, on the basis of fat ac
cumulation, and toxemia of pregnancy. Simi
larly, the hypothesis that excessive weight 
gain during pregnancy predisposes to a num
ber of other obstetric complications, such as 
abortion, dystocia and postpartum hemor
rhage, seems to have little supportive evi
dence. While it is true that a larger maternal 
weight gain will generally be associated with 
a larger infant, the increase in birthweight 
usually is not sufficient _to cause mechanical 
difficulties during delivery. Even if it were, 
limiting maternal weight gain for the sole 
purpose of limiting fetal size hardly seems 
acceptabh~, in light of modern obstetric con
cepts. 

The relationship of weight gained in ex
cessive amounts during pregnancy to subse
quent obesity is of some significance. Obes-
1ty is both a common and serious condition 
in our society, and its long-term detrimental 
effects on health are undoubted. Addition
ally, it is likely that certain women become 
obese because excessive fat had been de-
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posited during pregnancy and is not lost so 
that excess gain in subsequent pregnancies 
exerts an additive effect. To prevent this 
chain of events, it is both reasonable and 
defensible to limit excessive weight gain to 
some degree. It should be recognized, how
ever, that the sole reason for this limitation 
is to prevent obesity rather than some com
plication of pregnancy itself. Moreover, my 
type of dietary restriction should not be ad
vised without carefully considering all fac
tors. This consideration should take into ac
count the pattern of gain as well as the total 
amount accumulated. For example, the pa
tient who gains IO or I 2 kg or more during 
the first half or two-thirds of pregnancy 
obviously has accumulated a considerable de
gree of excess fat. But it would be inap
propriate and potentially dangerous to im
pose caloric restrictions severe enough to 
prevent further weight gain. The preferable 
method in such a patient would be to per
mit a modest gain (such as 0.3 kg/wk) dur
ing the remainder of pregnancy and make a 
concerted effort at weight reduction after 
birth. 

It is axiomatic that the first requirement 
for optimal pregnancy outcome is to enter 
pregnancy in optimal condition, nutrition,:
ally as well as in other ways. This represents 
the ideal, which, unfortunately, is not always 
attainable. Difficult management problems 
··" 1-'•cscnted by patients who enter preg

nancy significantly under- or overweight. The 
... ndcrnourished woman should be instructed 
..:arcfully and observed closely to ensure ade
"}Uate nutrition, of which the amount and 
pattern of wei_g_ht gain are simple 
What of the obese woman? Many have advo
cated caloric restriction to hold weight con
stant or perhaps even lose some weight, so 
•',:.it after delivery the patient sustains a 
net loss.~• Women themselves· often view 
pregnancy as an opportunity to get rid of 
unwanted bulk. But, in the light of available 
evidence, the wisdom of such a course is 
open to question. Marked caloric restric-

tion, even though adequate protein is pro
vided, may result in utilizing protein for 
energy, making it unavailable for tissue 
growth and repair, fetal requirements, etc. 
In addition, when maternal intake is re
duced to a point in which maternal fat 
stores are catabolized to provide obligatory 
energy requirements, ketosis and acetonuria 
result. Recent evidencc2r, suggests that ma
ternal acetonuria, from any cause, may be 
associated with intellectual impairment in 
the offspring. Pregnancy should not be 
viewed as a convenient or easy way of cor
recting undesired maternal obesity. 

SODIUM METABOLISM 

Few topics in obstetrics have been investi
gated as extensively as sodium ion and its 
metabolism in pregnancy. It is a matter of 
considerable clinical significance and in
volves such questions as appropriate dietary 
intake of sodium for the pregnant woman 
and the advisability of administering agents 
that promote sodium excretion. 

Sodium Metabolism in Pregnancy 

During the course of pregnancy, the ma
ternal organism undergoes a remarkable 
series of physiologic changes aimed at pro
moting fetal growth and development while 
at the same time preserving maternal home
ostasis. These maternal physiologic adjust
ments can best be viewed as an integrated 
system of interrelated components, all hav
ing a common purpost. It is, therefore, 
necessary to think in terms of the system as 
a whole, rather than of the individual com-

- . mfe1l: 

lustrates the importance of this concept as 
graphically as does sodium metabolism. 

Of the many changes in renal function ac
C')mpariying pregnancy, the increase in 
glomerular filtration rate ( GFR) is particu
larly pertinent. GFR rises early in pregnancy 
l:> levels of 50% above nonpregnant values 
and is maintained until near term. 26 Sodium 
loss related to this increase in glomerular 
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filtration is augmented by the natriuretic 
effect of progc~tcrone. lo the absence of some 
compensatory mechanism. changes of this 
magnitude would have disasterous effects on 
maternal electrolyte balance, particularly 
with respect to sodium. the principle cation 
involved. The compensatory mechanism in 
normal pregnancy is the renin-angiotensin
aldosterone system. ~7 To conserve sodium 
when glomcrular filtration is increased, re
nin is produced by the juxtaglomerular 
apparatus and. acting on its substrate, 
causes the release of angiotensin. In turn, 
angiotensin stimuates the secretion of aldo
steronc by the adrenal cortex and aldos
terone enhances the tuhular reabsorption of 
sodium. returning it to the circulation. Thus, 
the net effect of this intricately balanced sys
tem .is to preserve maternal homeostasis. The 
lengths lo which the organism goes to pre
serve homeostasis are remarkable; plasma 
aldosterone levels in normal pregnancy are 
increased several-fold over nonpregnant val
ues. leading to what has been called the 
"secondary hyperaldosteronism of preg
nancy." This somewhat simplistic explana
tion of sodium dynamics in pregnancy, 
though based on certain unproved assump
tions. nevertheless seems reasonable on the 
basis of available evidence. 

Pike and associates, 28 in recent studies of 
sodium metabolism in pregnant rats, have 
described effects on the renin-angiotensin
:ildosterone system which are particularly 
i·,teresting from the standpoint of potential 
clinical significance. Expanded fluid volume 
in the rat during normal late pregnancy is 
:1ssociated with histologic findings of in
ti l as..:d g1 ,mulacion of the JUXtaglomerular 
cells and hypertrophy and hyperplasia of the 
zona glomerulosa of the adrenal. Thus, as a 
result of increased renin and aldosterone 
,,·crction. urinary excretion of dietary so
dium is decreased and sodium is conserved 
to provide the additional amounts required 
for expanded tissue and fluid compartments. 
When sodium intake is reduced, the in-
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creased granulation of the juxtaglomerular 
cells gives way to decreased granulation, and 
the hypertrophy and hyperplasia of the zona 
glomerulosa continues to the point of ex
haustion. Thus, it appears that sodium re
striction stresses the physiologic mechanism 
of sodium conservation sufficiently to cause 
the system to break down, so that blood vol
ume cannot be expanded and hyponatremia 
develops in fluids and tissue. These experi
mental observations in the rat, while they 
cannot be applied unreservedly to the clini
cal situation, are certainly provocative in 
their implications with respect to human 
pregnancy. 

Looking at the matter of sodium in preg
nancy from a slightly different point of view, 
it is a simple matter to calculate the "sodium 
requirement" during pregnancy. Assuming 
the total weight gain is 11 kg, of which 70% 
is water, the amo·unt of sodium required to 
maintain isotonicity would be slightly more 
than 1000 mEq, approximateiy 25 g Na or 
60 g NaCl. 

Sodium and Toxemia 

Toxemia of pregnancy (ie, acute pre
eclampsia-eclampsia) is a disease which has 
both plagued and fascinated physicians 
throughout recorded history. In any situation 
such as toxemia in which the etiology is un
known and the pathophysiology obscure, 
there is certain to be a plethora of theories 
of causation and a multitude of therapeutic 
regimens, all empiric. Since abnormal so
dium retention and edema are essential fea
tures of the disease. sodium and toxemia are 
inextricably related in most minds. The 
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fundamental question, and one to which 
there are, at present, no conclusive answers, 
is the all-too-familiar problem of associa
tion versus causation. 

1 Because the evidence is overwhelming, 
both from laboratory and clinical sources, 
that the toxemic patient retains sodium ab
normally ?0 it is not surprising that a re
stricted sodium intake should be advocated 
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widely for both the prevention and treatment 
of the disease. With respect to prevention, 
supportive evidence is almost totally lacking. 
Moreover. as outlined above, experimental 
data sur,gest that sodium restriction, at least 
of a marked degree. may be deleterious. 
Nevertheless. the routine practice of re
stricting dietary sodium is widespread. In re
gard to treatment of toxemia by sodium re
striction. the evidence is conflicting. While 
it is usually stated that an increased sodium 
intake by the toxemic patient is likely to be 
associated with worsening of the clinical 
signs of her disease ( increased hypertension 
and proteinuria, convulsions. etc), Dieck
mann has described apparent improvement 
in some instances with sodium administra
tion. 30 Moreover, in at least one study in
volving high or low sodium diets given to 
patients with acute toxemia, no difference 
in clinical course was apparent.31 This ques
tion aside, however, there seems to be gen
eral agreement among authorities that regu
lation of sodium intake 10 a patient with 
clear-cut preeclampsia-eclampsia is not a ma
jor aspect of treatment. 

In evaluating edema, it is very important 
to differentiate between generalized and de
pendent or gravitation types. The latter is 
often seen in late pregnancy as pitting edema 
of the feet and pretibial areas, particularly 
late in the day. It is related to a threefold 
rise in venous pressure in the lower extremi
ties due to pressure of the uterus on the 
pelvic veins and inferior vena cava, often 
aggravated by chronic venous insufficiency. 
When the pressure is relieved, as by assum
ing the bteral recumbent position. the edema 
lessens. Thus, it frequently disappears over
night. Generalized edema, on the other hand, 
is the type usually seen with toxemia. Often 
the only sign is weight gain, although pa
tients may complain rings arc tight or1 the 
face appears puffy. Although this type of 
edema occurs with toxemia, it is also seen 
in patients · who have no other signs of 
toxemia. Whether generalized edema, in 

such patients, may be regarded as normal 
is a controversial point. The bulk of evidence 
seems to indicate that it is simply an exag
geration of the physiologic processes outlined 
above, perhaps augmented by decreased 
oncotic pressure of plasma from the rela
tive hypoalbuminia of pregnancy. However, 
the view that it represents the earliest sign 
of developing toxemia cannot be disproved. 

The question of normal and abnormal 
aside, edema is a common occurrence in 
pregnancy. In studying normal (ie, non
toxemic) patients, Thomson32 found that 
edema was reported in nearly half at some 
time during pregnancy and that in a third 
of those edema was generalized. 

Diuretics in Pregnancy 

The vast majority of diuretic agents em
ployed in clinical obstetrics are derivatives 
of the thiazide group of drugs. These drugs 
act mainly by inhibiting electrolyte reab
sorption in the distal convoluted tubule, 
thereby promoting urinary excretion of so
dium and accompanying water. Potassium 
excretion is also facilitated and hypokalemia 
is a recognized complication, particularly 
with long-term use. Both placental and mam
mary transfer occur readily. 

Oinical interest in diuretics during preg
nancy centers about their potential utility in 
three situations: a) prevention of toxemia, 
b) treatment of toxemia and c) treatment of 
edema unassociated with toxemia. With re
spect to prophylactic use, the evidence seems 
quite conclusive. In spite of early suggestions 
that the incidence of toxemia could be low
ered by routine thiazide administration, 
subsequent and more carefully designed 
double-blind studies have failed to indicate 
differences between treated and control 
groups.3·1 Diuretic therapy in toxemia is 
somewhat less clear. Thiazides given to pre
eclamptic patients will usually (though not 
always) promote prompt excretion of so
dium and water, leading sometimes to severe 
electrolyte depletion. This symptomatic re-
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sponsc notwithstanding, the question of 
whether they have a heneficial effect on the 
basic disease is unanswered and will prob
ably remain so until such time as the basic 
pathophysiology of toxemia is understood. 
On theoretic grounds alone, however, it 
seems unwise to superimpose diuretic therapy 
on a patient with profound metabolic altera
tions (such as diminished plasma volume, 
renal plasma flow. and glomcrular filtration) 
of toxemia. Thus, while it cannot be dis
proved that diuretics may be of benefit in 
the ambulatory management of the gravida 
with so-called mild ( and therefore question
able) prceclampsia, authorities seem to agree 
that they offer little benefit and are of con
siderable potential harm in treating full
blown toxem;a. 

It is in the third potential use-for symp
tomatic relief of fluid retention-that diuret
ics are presently used most frequently. As 
outlined above, some degree of sodium reten
tion is a concomitant of normal pregnancy 
and, although the exact mechanisms are un
clear, seems to result from aldosterone se
cretion augmented by the salt-retaining 
effects of estrogen and postural factors. 
Therefore, the only conceivable rationale 
for treatment of this· basically physiologic 
process is to provide relief of symptoms. In 
deciding whether to administer diuretics to 
such a patient, important factors to be con
sidered include the degree of symptoma
tology and potential adverse effects. Com
plications of thiazide arc uncommon, but they 
do occur. Among those reported in infants of 
women receiving diuretics are hyponatre
mia3t and various hemorrhagic disorders_,_ 

omDocytopenia."i.-The most 
frequently observed maternal side-effect is 
electrolyte imbalance, especially hypokale
mia.:"i Thiazides arc known to be mildly 
diahctogl·nic and impaired glucose tolcr.incc 
or even the development of frank diabetes 
has.been describcd.37 A rare but serious com
plication of thiazide administration is acute 
hemorrhagic pancreatitis and several ma-
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ternal deaths due to this condition have 
been reported. :Ill 

Patients with chronic hypertension present 
particular problems in management. It is cus
tomary to treat such patients, when they 
arc not pregnant, with -.odium restriction 
and long-term diuretic therapy. However, 
Pritchard has found this type of management 
of pregnant women with chronic hyperten
sive diesase to cause rather remarkable de
creases in creatinine clearance, presumably 
as a result of impaired renal perfusion.39 

The obvious implication of these observa
tions is that uterine perfusion may be simi
larly compromised. 

SUMMARY OF CLINICAL IMPLICATIONS 

1. Vitamin-mineral supplements should not 
be considered a substitute for sound nutri
tional counseling for the pregnant or lactat
ing woman. a) The value of routine vitamin 
supplem~ntation, at least in modern Ameri
can practice, is dubious, and probably 
1either beneficial nor harmful ( as long as 
excessive intakes, particularly of vitamins A 
and D, are avoided). With these considera
tions in mind, cost factors assume an im
portant role in determining the advisability 
of prescribing supplements. b) Every preg
nant women should receive supplemental 
ferrous iron, 30 to 60 mg daily, during the 
second and third trimesters and through 
lactation or, for the mother who does not 
breastfeed, 2 or 3 months postpartum. In 
addition, folic acid (200 to 400 µg daily) 
should probably be supplemented as prophy
laxis against megaloblastic anemia of preg
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nancy. The cli · 
folate deficiency is uncertain at this time. c) 
Other nutritional substances required during 
pregnancy can generally be provided most 
satisfactorily from dietary sources. For ex
ample, consumption of I quart of milk daily 
will provide the full recommended daily 
dietary allowance (RDA) during pregnancy 
of calcium and Vitamin D and one-half the 
RDA of protein. 
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2. An increase in caloric intake of ap
proximately I 0% over non-pregnant re
quirements is needed in normal pregnancy 
to permit the necessary adjustments in ma
ternal' physiology and provide for fetal de
velopment. a) An average total weight gain 
of IO to 12 kg (22 to 27 lb) appears to be 
optimal. The normal pattern of gain consists 
of minimal gain ( approximately 1 kg) in 
the first trimester and accumulation of 0.3 
to 0.4 kg/wk during the second and third 
trimesters. b) There is no scientific justifica
tion for routine restriction of weight gain to 
amounts less than those above. Severe 
caloric restriction is potentially harmful to 
both mother and fetus. It impairs maternal 
ability to make the required physiologic ad
justments of pregnancy, and it appears to 
have an adverse effect on fetal growth and 
development during prenatal life and, per
haps. later as well. c) In evaluating excessive 
weight gain during pregnancy, it is critical 
to differentiate between fluid retention and 
tissue accumulation. There is no convincing 
evidence that excessive weight gain due to 
tissue deposition is related to toxemia or to 
any other obstetric complication. It may, if 
not lost after delivery, be related to obesity. 

3. During the course of normal pregnancy, 
the maternal organism goes to considerable 
lengths to promote sodium retention for 
maternal and fetal needs. Evidence of ex
cessive fluid retention, in the form of edema, 
may result from an accentuation of these 
physiologic processes or it may represent an 
early sign of toxemia, but there is no reason 
to think that edema due to the first cause 
will lead to the second. a) The routine re-

y soelrum mfake in normal 
pregnancy is of uncertain value. While it is 
probably ineffective in preventing toxemia, 
moderate degrees of sodium restriction are 
probably also relatively harmless. because 
of the efficiency of the renin-angiotensin
aldosterone system in preserving body so
dium. Howe'(er, experimental data in preg
nant rats suggest the need for further 

investigation of safety. In addition to electro
lyte imbalance, a possible adverse effect of 

. severe sodium restriction is elimination of 
essential nutritional components, either be
cause they contain high sodium levels or 
because limiting salt impairs taste preference. 
b) Although diuretics are effective in pro
moting excretion of edema fluid due to both 
physiologic causes and toxemia, they arc of 
no value in prevention of toxemia and at 
best are of limited value in treatment. The 
practice of routinely restricting sodium in
take and at the same time administering 
diuretics on a long-term basis is potentially 
dangerous and has no place in the manage
ment of normal patients. c) Before diuretics 
are prescribed for the pregnant woman, care
ful consideration of the benefits to be derived 
must be weighed against the known maternal 
and fetal complications. If used, they should 
be given in short courses of no more than 
2 to 4 days with (in the case of thiazides) 
attention to insure adequate potassium in
take. d) The foregoing applies particularly 
to normal patients. Those with medical ill
nesses which would be treated with diuretics 
in the nonpregnant state (eg, chronic hyper
tensive disease or congestive heart failure), 
when pregnant, could conceivably benefit 
from some degree of sodium restriction, and/ 
or appropriate diuretic therapy. Neverthe
less, sodium restriction and diuretics in any 
pregnant woman is something to be under
taken only after very careful consideration. 
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ROUTINE LABORATORY TE.STS DURING PRF.GNANCY 

All pregnant women should have the following tests performed early in 

pregnancy.; serology, Cl3C, blood group and Rh, atypical antibody screening, 

1 2 urinalysis, Pa:i_:anicoloaou smear, and Rubella HI screen. ' 

If the :i,:atient is Rh negative, the Coombs test, if negative, should be 

repeated early in the last trimester (26 weeks) and again at about 34 weeks~ 

If the Coombs test is positive the :i,:atient should have amniocentesis performed 

when appropriate.(24-26 weeks.1 She may have to be referred to a center where 

this is available if it cannot be done at the local community. 

Hemoglobin and hematacrit levels should be rechecked in the last trimester 

to assure that the :i,:atient is haVing an ad.equate iron intake. 

If the Rubella titer shows the :i,:atient is not iuune, the vaccine can 
4 5 

safely be ad.ministered during the immediate post:i,:artum period in the hospital.-

The :i,:atient can than be rechecked at the six-weeks postpa.rtWR Visit to 

see if she has developed a positive immunity. 4-5 

1. Hellman and Pritchard, Williams Obstetrics 14tr. Eo. Meredith Corp. 
1970 :i,:age 3.34 

2. Schneider, Jana Changing Concepts in Prena.tal Care op.cit. 

J. AC O G Technical Bulletin# 17, July 1972 Management of Erythroblastosis 

4. Isacson, Peter et al: Comparative St~dy of Live, Attenuated Rubella 
Viras Vaccines During the Immediate Pu.erperium Obstetrics and Gynecology, 
Vol. 37. lfo, 3 March 1971 332-337 

5. Kelly, Charles S. et al: Postpartwn Rubella Immunization Obstetrics and 

Gynecology Vol. 37 No. 3 March 1971 
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MANAGEMENT OF ERYTHROBLASTOSIS 

Blood group iso-immunization remains a prob
lem to the practicing obstetrician despite major 
advances in this field in the past decade. Utiliza
tion of a concise algorithm aids in overcoming 
barriers to the delivery of optimal care to all 
patients. The use of these flow sheets permits the 
utilization and interpretation of the techniques 
currently available for the evaluation of the sever
ity of sensitization and assists in determining the 
proper time for delivery of the affected infant. 

The following graphs are largely self
explanatory. Certain points, however, require 
amplification. 

As indicated on Flow Sheet #J, all prenatal 
patients require a blood type and Rh determina
tion. Sensitization to blood group antigens may 
have occurred in Rh+ patients, especially in 
those who have had previous blood transfusions, 
unexplained fetal losses or previous jaundiced 
infants. In this Rh+ high-risk population, iden
tified by careful study of pertinent history, and in 
all Rh- patients, prenatal atypical antibody 
screening should be performed on the patient's 
blood at the initial prenatal visit. If antibodies 
are present, the inciting antigen should be deter
mined and, when possible, the father's zygosity 
• · •. ls<rimmunization to the Rh system of 
antigens ( D, C,c, E,e) remains the most common 
form of sensitization. Significant hemolytic disease 
of the newborn has also been caused by antibodies 
to minor red blood cell antigens such as K,k, 
K/, M, F/, 1/, S, Vw and U. Sensitization to 
these antigens produces intrauterine disease sim
ilar to Rh sensitization and should be managed 
in an analogous manner. In all patients at risk, 
whether Rh+ or Rh-, antibody screening should 
be repeated at the 28th and 36th week of gesta
tion. Prenatal screening for ABO incompatibilty 
is not currently available. 

Antibody titers should be performed in those 
patients in whom an antibody has been identified 
that is known to cause erythroblastosis. The level 
of the antibody titer provides a basis for deter
mining if the patient can be followed by titers or 
if amniocentesis is needed. Repeat antibody titers 
are obtained at 4 week intervals as long as the 
titers remain below the minimum critical level, 
defined here as an indirect Coombs titer of less 
than 1: 8. Delivery is accomplished between the 
36th and 38th week of gestation as long as the 
minimum critical level is not exceeded. Symptoms 
of deterioration of the fetus such as decreased 
fetal activity, polyhydramnios or a preeclamptic
like picture may necessitate earlier intervention. 

It should be noted that the minimum critical 
antibody level is defined as that antibody titer 
below which severe involvement of infants does 
not occur. The experience of an individual labora
tory may indicate a different minimal critical anti
body level due to differences in technique or 
interpretation. If such specific laboratory data is · 
available, use that titer level suggested by the 
laboratory performing tlie tests, otherwise a titer 
of 1: 8 is recommended. 

In those women in whom the antihociv tite,r 

equals or exceeds the minimal critical level, i.e. 
1 : 8 or greater, amniotic fluid analysis is utilized 
to evaluate the fetal condition. The technique of 
amniocentesis has been described in ACOG Tech
nical Bulletin No. 8. This can be performed be
tween the 20th and 36th week of gestation with 
little risk to mother or fetus. Spectrophotometric 
analysis of the amniotic fluid will yield a curve 
from which the optical density difference 
( 6. O.D.) at 450 mµ, is calculated. The 6. O.D. 
is simply the deviation of the actual spectropho
tometric curve from that of normal amniotic 
fluid at 450 mµ,. It is caused by bilirubinoid pig-
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ments present in the amniotic fluid. Increasing 
values of 6. O.D. indicate more blood break
down products in the amniotic fluid and a more 
severe hemolytic process in the fetus. 

The interpretation of any given value of 
6.. O.D. must take into consideration the gesta
tional week when the fluid sample was obtained. 
The 6.. O.D. value at the appropriate gestational 
week is plotted on a Liley gram-like graph and 
from this the zone is obtained. (See example 
graph). Zone 1 indicates minimal fetal involve
ment, Zone 2 moderate to severe involvement and 
Zone 3 impending fetal demise. The appropriate 
management and time of delivery according to 
these Zones is outlined on Flow Sheet #2. 

It must be emphasized that single amniotic fluid 
analyses are of little prognostic significance and 
that accurate evaluation of the fetal condition can 
only be determined by serial examinations of the 
amniotic fluid. It is further recommended that if 
the 6.. O.D. reaches Zone 2 levels, subsequent 
amniocentesis must be performed on a weekly 
basis, even if the 6.. O.D. subsequently falls into 
Zone 1 category. Caution should be exercised in 
interpreting the 6.. O.D. of amniotic fluid when 
the pregnant woman is jaundiced, a drug addict, 
or using hepatotoxic drugs since recent evidence 
has shown elevated 6.. O.D. unrelated to ery
throblastosis in these situations. The initiation of 

SUGGESTED READING: 

amniocentesis after the 36th week of gestation is 
not recommended. Significant elevations in anti
body titers detected this late in pregnancy war
rant delivery of the infant rather than further 
diagnostic studies. 

The sensitized patient continues to represent a 
problem optimally managed by the close coopera
tion of the laboratory, pediatric and obstetric per
sonnel involved. The obstetrician should seek 
early consultation with his pediatric colleagues 
for all pregnancies in which he anticipates an 
infant with hemolytic disease, so that they may 
be properly prepared for the immediate care of 
the newborn. He should consider prescribing 
phenobarbital for the sensitized prenatal patient 
during the two weeks preceding delivery to acti
vate enzymes for the conjugation of bilirubin by 
the fetal liver. He likewise remains responsible 
for obtaining adequate cord blood specimens for 
the appropriate laboratory studies on all infants 
at risk. The obstetrician should evaluate all Rh 
negative, unsensitized patients for Rho (D) Im
mune Globulin (Human) therapy as outlined in 
the ACOG Technical Bulletin #13. 

These flow sheets are the basis for effectively 
managing Rh and other blood group sensitized 
pregnancies utilizing currently available tech
niques. They should be augmented by sound 
clinical judgement. 

I. Amniocentesis. ACOG Technical Bulletin #8. June 1968. 

2. Prenatal Antibody Screening. ACOG Technical Bulletin #13. June 1970. 

3. Liley, A. W. Liquor Amnii Analysis in Management of Pregnancy Complicated by Rh Sensitivity. Am. J. 
Obstet. & Gynec. 82: 1359, 1961. 

4. Modern Management of the Rh Problem John T. Queenan. Ila1pe1 & Row, New York 1967. 

5. Doxiadis, S. Phenobarbital Prophylaxis for Neonatal Jaundice. Hospital Practice. October 1970. P. 115. 

The Committee on Technical Bulletins wishes to thank Edward H. Bishop, FACOG and Theodore E. 
Brown, Jr., FACOG, who prepared this Technical Bulletin. 
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KEI.I.Y• ET AL 

about any symplPms Iha! lhl'y though! wl'rC 
allrib111abk IP ,accinalion. i\t that time. a 
pos1im111uni,a1i,111 hh1od sample was drawn. 
At the eight-week appointment at the Well 
Baby Clinic. they were questioned about in
fant nwrbidity. and a blood sample was 
drawn from the infant by one of us (CSW). 

A total of 236 patients (12.5%) of the 
total number delivered. were seronegative 
for rubella antibody. Although this figure is 
significantly lower than the 17% reported by 
Bowes1~ when a similar population was 
screened at our institution by the indirect 
fluorescent antibody method, the reason for 
this difference is not clear. Of the total, 17 
{7% ). refused vaccination for a variety of 
reasons. (This number included two patients 
who had been exposed to rubella during 
pregnancy.) Another 18 (7.6%) were vac
cinated but failed to keep their postpartum 
appointment and were lost to followup. This 
left 20 I patients available for study. 

RESULTS 

Of the 20 I patients in whom paired sera 
were obtained. 11 were screened erroneously; 
they actually had antibodies to rubella at 
time of delivery. This was not known, how
ever. until after the patients had been vac
cinated. In none of these patients, was there 
a rise in titer. but arthralgias were observed 
in one. These patients were eliminated from 
the study. The remaining 190 patients ranged 
in age from 16 to 40. Ninety-four ( 50%) 
were nulliparous; the others ranged in parity 
from I to 7. 

In 174 patients (9 I%), seroconversion to 
positive antibody levels occurred. The mag
nitude of their response is shown by the post
immunization titer in Table I. Althou 
these patients have not been challenged, 
studies in nonpuerpcral vaccinecs indicate 
that antibody levels are well mµintaincd. 
Among the 16 patients who failed to con
vert to positive antibody levels, three had 
unequivocal vaccination-related side effects. 

Of the total number of infants delivered, 

'fl\llU I. i\NIIIIOl>V RLWONSI'. ·10 Vl\f'C"INI\TION 

wni1 Hl'V-77 S1RI\IN Ruun.t.1' V1R11s 

Po.rt-
in11111111i;t11io11 No. of 

titer palie11t., Percell/ 

I: R (no conversion) 16 8.4 
I: 16 22 11.5 
1:32 42 22.1 
1:64 55 28.9 
I: 128 33 17.3 
I: 256 17 8.9 
1:512 4 2.1 
1: 1024 1 0.5 

88 (46.3%) were seen in followup. No sero
conversion was demonstrated in this group 
and, in no instance, was any morbidity at
tributable to the mother's vaccination. This 
seems to confirm the fact that the attenu
ated virus is noncommunicable. When pos
sible, the infants were followed to six months 
of age, and another antibody titer was drawn; 
however, the small number studied does not 
permit any conclusion. 

An interesting facet of vaccination was the 
morbidity observed. A total of 42 patients 
(22.1 % ) had symptoms, occurring either 
singly or in combination IO to 20 days after 
vaccination, that were referable to vaccina
tion. Although this figure approaches the 
morbidity reported in nonpuerperal vac
cinccs. it is much higher than that reported 
in the small group of postpartum patients 
studied by Bouc et a/.7 By far, the most com
mon symptoms were arthralgias/arthritis, 
which occurred in 17.8% (Table 2). In all 
but two patients, these symptoms were tran
sient and, in most instances, were confined 
to the small joints of the hand. The two 
exceptions, both physicians' wives, developed 

tion, respectively. Within 72 hours, most of 
the joint pains had disappeared, but both 
patients had persistent pain, effusion and 
synovial thickening in the metacarpophalan• 
geal joints of one hand. These symptoms 
persisted for six and eight weeks, respec
tively. Both have been screened, with nega-
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RUBELLA IMMUNIZATION 

TARI.I' 2. Smr hl-TCTS RII.All n TO VACCINATION 
\\'It'll lll'V-77 SrRAIN Rllllll.l.A VIRIIS 

No. of s_,,,,,,,,,.,,, patit•IIIJ Perc,•111 
---· --- -- ---· ----
Arthralgia ·arthritis 34 17.8 
Rash 18 9.4 
Plistauricular swelling 4 2. I 
FcH:r 4 2.1 
Headache 2 1.0 
Nausea and vomiting 2 1.0 
Sore throat 2 1.0 
Chills I 0.5 
Anorexia 1 0.5 
Diarrhea 1 0.5 
Photophobia 1 0.5 

tive results, for the presence of underlying 
rheumatic disease. 

Weibel et a/1~ reported a lower incidenfe 
of joint symptoms among nonpuerperal vac
cinecs who used oral contraceptives. Of the 
34 patients in our series who developed 
arthralgias/arthritis, 44.9% were taking oral 
contraceptives and 55.1 % employed some 
other form of contraception, a statistically 
insignificant difference. 

DISCUSSION 

Adult females who arc susceptible to ru
bella can he vaccinated safely and effectively 
with a live. attenuated vaccine during the im
mediate puerpcrium. This appears to be the 
ideal time for vaccination, since women ac
cept contraception readily and since the risk 
of inadvertently vaccinating a pregnant 
woman whose contraception has failed is 
low. 

The HPV-77 strain of rubella vaccine is 
effective during the immediate postpartum 
period. with seroconversion occurring in 
91 % of those vaccinated. indicating no sup
pression of the immune rese_onse. Studies in 
mtants ot vaccmees indicate that the attenu
ated virus is nontransmissihlc. and that nurs
ing mothers need not be excluded from an 
immunization program. 

Although morbidity associated with vac
cination is higher with the HPV-77 strain 
than with the Cendehill strain, 111 particularly 

Vol. 37. No. 3 
March 1971 

with regard to joint manifestations, side ef
fects were transient and in no way disabling 
in almost all instances. 

CONCLUSIONS 

Mass immunization of children will almost 
certainly lessen the danger of contracting ru
bella during pregnancy and will minimize 
the ravages of congenital rubella. Until such 
time, postpartum immunization should offer 
protection to many susceptiblcs. 
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THE HIGH-RISK OBSTETRICAL PATIENT 

Certain existing factors and complications, either medical or 

obstetrical, place a percentage of obstetrical patients in the high-

risk category. The high-risk pregnancy is defined as one in which the mother 

has a serious health problem and the fetus has a significantly increased 

chance of death, either before or after biath, or of later disability. 
1 

Ideally, these patients should be delivered in centers with optimal facilities 

for maternal care (optimal anesthesia, blood bank, and electronic fetal 

monitoring services) as welllas an intensive care neonatal nursery to 

receive the high•risk infant. The best transport facility for the infant 

is the uterus, and delivering the mother where all services are available 

will eliminate the necessity of transporting a sick neonate by ambulance. 

after birth. Time and problems encountered in transport often are a critical 

2-4 factor in the final outcome for the infant. 

1. Babson, S. Gorham and Benson, Ralph 
and Intensive Care of the Neonate 
Page 9 

2. Ibid, page 296 

C.: Management of High-Risk Pregnancy 
The C. V. Mosby Company, St. Louis 1971 

3. White, Charles A.: A Comprehensive Appraisal of High-Risk Obstetrics 
(Unpublished) 

4. Gold, Edwin: Identification of the High-Risk Fetus Clin. Obstet & Gynec. 
Vol 11 1069-1080 1968 
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A COMPREHENSIVE APPRAISAL OF HIGH RISK OBSTETRICS 

A high-priority product of this country should be a wanted child that is well-born 

and healthy. Thus, emphasis upon health must begin soon after conception. Major emphasis 

must be placed on the provision of adequate maternity care and family planning as initial 

steps necessary to produce this well-born child. 

High-risk obstetrical patients (of all socio-economic categories) should be 

identified early in pregnancy so that they may receive specialized care. An ideal, not 

always attainable, would be to identify such patients before they conceive. Units 

(preferably regional) for such high risk obstetric patients and their newborns should be 

developed. Admittedly, these patients require more care which is expensive. Yet, the 

life expectancy and value of mothers and their newborns to our community and state is 

greater than that of any other age group. When the high risk status of obstetrical 

patients is medical in origin, additional funds are required for specialist care, 

increased laboratory work and greater utilization of existing, and provision for newly 

acquired, hospital facilities. 

Who are the high risk obstetrical patients? How can they be identified in sufficient 

time to have a salutary effect on their infant mortality and morbidity? Before listing 

the specific risk factcn::s, it must be recalled that some 90% of all perinatal deaths 

are due to four factors: prematurity, anoxia of various causes, birth injuries and fetal 

abnormalities. 

Less than 2% of all births in this country contribute 1/2 of the 

neonatla deaths and 1/3 of fetal deaths - that is, those infants whose 

birth weight is less than 1500 grams. It is possible to reduce the 

incidence of prematurity by regular prenatal visits, careful scrutiny of past 

obstetrical history, patient education, and improved management of the obstetrical 

complications that lead to premature labor. The effects of anoxia and birth trauma 

can be reduced with improved obstetrical management of toxemia, prolonged labor, 

breech and abnormal presentations, difficult forceps deliveries and by better 

application of newborn resuscitation techniques. 
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Specifically, the following patients deserve the beat possible prenatal care to 

I 
I 

minimize undesirable perinatal statistics. 
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THE TEEN-AGE PATIENT - noiorious for increased incidence of toxemia, prolonged 

labor, prematurity, perinatal mortality, and further compromised more recently by 

the higher incidence of venereal diseese and illicit drug usage. 
I 

THE HIGHLY PARbmt'INDIVIDUAL - contributes disproportionat~ly to the complications 

of hypertension and superimposed toxtmia, third trimeater bleeding, a~normal 

presentation, prematurity and (after the age of 35 or 40 years) to Mongolism. 

THE PATIENT WITH TOXEMIA OR CHRONIC RENAL DISEASE AND HYPERTENSIVE DISORDERS -

there is a distinct ch«J.lenge, once diagnosed, to manage by careful sedation, appropriate 

anesthesia with prevention of convulsions during labor and by provisions for preterm 

delivery because of placental dysfunction. 

THE PREGNANT DIABETIC - improved medical control of diabetes will provide a 

reservoir of pregnant patients. There is no better example of a patient whose 

p~oblems demand expert liaison between obstetrictan and internist, and ultimately 

the pediatrician for care of her fragile infant. 

LABOR PROBLEMS AND FETAL DISTRESS - anticipation of these problems in certain 

obstetrical patients will provide for awareness of progress in labor, prompt re

cognition of dysfunctional labor aided by the ability for fetal heart r 

THIRD TRIMESTER BLEEDING - diegnostic procedures, optimal blood banking 

facilities and provi~ions for optimal anesthesia will minimize the maleffects 

on the fetus as well as the mother. 

ERYTHROBLASTOSIS - although iDDDune prophylaxis will reduce the incidence of this 

disease, provisions still must be provided for amniocentesis with fluid analysis 1 as 
. I 

well as intrauterine transfusions when indicated, and of course, exchange newborn 

transfusions • 
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CYTOGENETICS - provisions for amniocentesis and studies for sex determination, 

chromosomal analysis and opportunity for biochemical analysis must be available 

to patients with predisposition to certain fetal abnormalities. 

MULTIPLE GESTATION - care for the potential complications of premature labor, 

third trimester bleeding, increased incidence of toxemia, and labor problems with 

optimal anesthesia will minimize the hazard (particularly to the second twin} of 

such gestations. 

BREECH PRESEN"l'ATIONS - alertness to labor problems and umbilical cord prolapse, 

the opportunity of monitoring labor and provision of proper analgesia and anesthesia 

will reduce the inherent hazards to such babies. 

CONCLUSIONS: After the high risk obstetrical patient is identified and provisions made for 

her obstetrical care, there are additional needs. 

(1} Through education, the high risk obstetrical patient must be motivated to 

obtain the necessary prenatal care. 

(2} At the local level, leaders in the practice of Obstetrics and Gynecology must I • 
I 

be identified and provided with knowledge and techniques regarding current diagnostic and 

therapeutic procedures. They should be able to generate a feeling of cooperation 

I 

I 
I 
I 
I 
I 

1nd collaboration with pediatricians as well as internists and family physicians within 

LhaL counnunity. 

(3} In addition to physicians, obstetrical nurses must be made aw 

available techniques and equipment for improved perinatal salvage in this sizeable group of 

obstetrical patients. 

(4} Provisions for family planning - reversible birth control methods as well as 

availability of sterilization must be provided. 

Prepared by: 

Charle, A. White, M.D. 
Depart' of O\,steitrics and Gynecology 
University of Iowa Hospitals 
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TOXElVIIA OF PREGNANCY 

FREDERICK P. ZUSPAN, M.D. 

Dt>partnwnt of 01,stetril's and G)·necology, Division of the Biological Sciences, 
The Pritzker Sd10ol of i\ledieine of the University of Chicago and the 

Chicago Lying-in Hospital, Chicago, Illinois 

DEFINITION 

PnEECLA,1PSIA·ECLAl\IPSIA is a disease 
peculiar to pn•gnancy. Thom,ands of pages 
of print and many. investigations have been 
dt•nllt·d to toxemia of pregnancy. In spite 
of this. its etiology remains obscure. We 
must be content with a description of the 
pathophysiology of toxemia and contiinuc 
empiric therapy until the cause of the dis
east• is known. 

Tlw h'nninology of toxemia of pregnancy 
leads lo t'onfusion and net•ds revision in 
view of n•t·t•nt t•ledronmit'l'Ost'opy observa
tions of renal biopsies. This disorder nmld 
lll'llt'r he t'lassifit•tl as "at'11tt• anti chronic 
hypertension during pn·gnant'y," using the 
sullt'lassilieations of the eurrent nomt•nela
ture only when spt•cifit' diagnostic tools han· 
been 1•111ploy1•d to pinpoint a "definitive" 
d iagno:-is. TIH• 1·11 rrcnl 1w11H'nt'lat11 n• is 
based upon the .-\merit'an Co111111illel' on 
1\Iatcrnal \\'t•lfare classifieation and is as 
follows: 

I. Acute Toxemia of Pregnancy ( after 
24th week) 

A. Preeclampsia 
1. i\lild 
2. Severe 

B. Erlamp,-ia I Connilsions or coma. us-

pertension, proteinuria or edema) 

Pr. Zu,p.111 is .lo,q1h Bnlirnr DeLl'e Profrssnr and 
Ch.1irm,111 nf th,· ll,·partnll'nl of Ohstl'lrks and Gyn.-cnl-
01!\'. I: ni, n-ity of Chil'al!n: Ohslt'trit'ian-Gy11t•l·nlol!ist-in
Chi,·f. Chi,·,11!'.n I., inl!•in llospital. Chiral!o, Illinois. 

~upport,·tl in part I"· 1'11hlic 11,•alth ~l'f\'irr Rrsrard1 
C,ants IID-OOa.'ll and llll-021-12 from tht• National 111-
stilult· nf ( :hild 11 .. alth and Human llt-n•lnpnwnl, anti 
Nill o;J.J 120 lwrn llw National lnstilult•s of ll1·ulth. 

A portion nf this arlidr will apprnr in Drwil' G.rnecol
oif.1' nnd Ob.,retrics. Pt'rmission and apprrl'iation for u~e 
is arknowlrdgt'd to Hoeber Mediral Oivi8ion, Harper 
and Row. Publi8her1, Incorporated, 1968. 
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II. Chronic Hypertensive Vascular Dis
ease With Pregnancy 

A. Without superimposed acute toxemia 
( i.e., 110 wonwning of hypertf'nsion or 
the development of proteinuria) 

1. Hypertension known to antedate 
pregnancy 

2. Hypertension discovered in preg
nancy ( before 24th week) 

B. With superimposed acute toxl'mia 

Ill. lJnt'lassilicd Tox1•111ia ( InsufTiciPm 
informatton to difT1•rc11lia1t• diagnoses) 

This paper will deal primarily wilh the 
1•111ity termed "prccclampsia-cclampsia,'' 
whid1 is defined as arnte hypertension after 
the 21th week of prl'gnaney. Chronic hy
pertensive disease with pregnancy, however, 
is diagnosed primarily by exclusion or is 
dia~110:-1•d by t·ontirnlt'd observation post
partum. 

,l/ild Preeclampsia: The criterion for 
dassiftt'ation as mild preeclampsia is the 
llevelopment of one or more of the following 
a f tcr the 24th week of pregnancy: 

--- A i;ystolic blood pressure of at least 
140 mm of mercury or a rise of 30 mm or 
more above the usual level. 

- A diastolic pressure of 90 mm or more 
or a nse ot LJ mm above the usual IeYe .. 

- Proteinuria 

--- Edema of the face or hands. 

In gt•neral, the following chronologil'al 
sequence OtTurs: First, edema; next, an in
nease in hlood pressure; last, the appear
atwe of proteinuria. Edema is almost al
ways present and without fluid retention the 
diagnosis should he questioned. 

The incr<'ment change in blood pressure 
should he recoa·ded on at least two occasions 
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::-ix hours apart. This eliminates the prob
lem of anxiety so often seen in the patient 
as an outpatient whose blood pressure is 
normal when she is later hospitalized. Pro
teinuria. as a general rule, should he per
sistt•nt and present in a clean catch urine on 
two or more successive days. One or more 
of these findings must be present; thus a 
diagnosis of mild preeclampsia can be made 
only if edema of the hands and face is 
present. However, this should be made with 
some reservation unless there is also a 
ehange in blood pressure. 

An important point of consideration re
lating to blood pressure is the decrease in 
peripheral resistance in the mid-trimester of 
pregnancy. A 90/50 blood pressure read
ing may be observed during the mid-tri
mester, which means that an increment of 
30 mm systolic or 15 mm diastolic would 
n•sult in a "normal" blood pressure of less 
than 140/90. If such a patient has edema, 
the possihility of preeclampsia must be con
sidered. The absolute values in blood pres
sure are not necessarily as important as a 
change from baseline pressures, using the 
mid-trimester blood pressure readings for 
comparison. 

Serere Preeclampsia: Severe preeclamp• 
sia is diagnosed if one of the following signs 
or symptoms is present: 

l. Systolic blood pressure of 160 or a 
diastolic of at least 110 on two oc
casions, six hours apart, with the pa• 
tient at bed rest. 

2. Proteinuria of 5 gm or more in 24 
hours which, for practical purposes, 
is a 3+ to 4+ urinary protein on 
quantitative exam 

:-3. Oliguria of less than 400 cc in 24 
hours. 

4. Cerebral or visual disturbances. 
5. Pulmonary edema or cyanosis. 

Pregnancy is a hypertensogenic agent 
and may unmask latent hypertension. This 
phenomenon should not be overlooked, in 
the primigravida, even though seen more 
commonly in the multigravida. The single 
most important criteria in trying to estab-
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lish a diagnosis of chronic hypertensive vas
cular disease during pregnancy is the 
knowledge of nonpregnant blood pressure 
values. Additional helpful information is a 
strong family history of hypertension. The 
long-term follow-up of patients who mani
fest hypertension during pregnancy is an 
available means of retrospectively diagnos
ing whether or not the patient truly had pre
eclampsia or whether she had chronic vas
cular disease. This also holds true for 
chronic renal disease which may be difficult 
to diagnose during pregnancy. The clinical 
diagnosis of problems relating to edema, 
hypertension and proteinuria during preg
nancy, when compared to the actual "defmi
tive" diagnosis, are now known to involve 
greater diagnostic errors than had been 
previously thought. This does not imply 
that the hypertensive disorders during preg
nancy should not be classified, but does 
mean that clinical pitfalls exist. The im
portant consideration, of course, is whether 
or not active intervention of pregnancy 
should be undertaken if a specific diagnosis 
is made. Secondly, consideration must be 
given to the patient's future childbearing. 

ETIOLOGY 

There are as many theories on the etiol
ogy of toxemia as there are scholars of the 
disease. It ean probably best be described 
as a disease of theories, and today the etiol
ogy is still unknown. 

When Chicago Lying-in Hospital was built 
in 1929, Dr. Joseph Bolivar DeLee wanted 
to acknowledge certain past contributions to 
reproduction. At the top of a collonade of 
a portico ~onnecting two wings of the hos-
>ita l shields were insn,•·• ' · 

names of great scientists in reproduction. 
( Fig. 1.) One shield remains empty and is 
reserved for the name of the person who dis
covers the etiology of toxemia of pregnancy. 
The recognition of the importance of tox
emia still holds today. 

The following etiologies have been pro
posed concerning toxemia of pregnancy [ l]. 
The last two etiologic theories ( 16 and 17) 
are listed in Williams Textbook of Obstet
rics, edited by Drs. Eastman and Hell-
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Fie. 1. Composite of shields on Chicago Lying-In 
Hospital with inscribed names of l(rt>at sdt'ntists in re
production. Thi- t'mpty shidd is n·sened for the name 
of tht' person who discon·rs the 1·tiology of toxf'mia of 
prei:nanr~·- 1 From: Zuspan. l>r11 is' Gnrecolof[.r mid "b· 
stetrics. Hagerstown, l\ld., Hocbcr Medical Dh·ision, 
1968.) 

man [2]. The author of each etiology or 
the individual who was the champion of the 
cause is listed in parentheses and are as fol
lows: 

1. Autointoxication (Riviere) 
2. Fetal elements (Veit; Hull & Rohden-

3. Fetal metabolic products (Fehling & 
Dienst) 

4. Placental theories (Young) 
5. Infectious theory ( Delore & Rodet) 
6. Endocrines (Lang; Vassale & San

frongini; Williams & Wallis; Hof
bauer; Kustner; Hoffmann & Ansel
mino) 

7. Biologic reactions ( Schmorl, Veit & 
others) 
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8. Mammary ( Sellheim) 
9. Diet (Tweedy) 

JO. Renal theory (Volhard) 
11. F:d,•111:1 1h,~n1··· 1 T,•:111he ,'\: Ro~em;tein I 

l l!:,•,:t ,Lt :11\::1r~ ;·.u:;~:luornt) 

13. Nervous theory (Elwyn) 
14. Hepatic theory (Jurgens) 
15. Oxygen deficiency (Halhertsma & 

Rodenaker) 
16. Disorders of blood coagulation (Page; 

Schneider; McKay) 
17. Uterine ischemia (Becker; Dexter & 

Weiss; Page; Diec;kmann and others) 

Certain factors are apparent and must be 
explained in any etiologic theory of toxemia. 
These factors are consistently observed in 
those patients with acute hypertension after 
the 24th week of pregnancy: 

1. Primarily a disease of the primigrav
ida. 

2. Predisposing inffuence: multiple 
pregnancy, hydatidiform mole and 
hydramnios. 

3. Seen more often in certain regions of 
the world; more particularly in the 
southeastern region of the United 
States. 

4. More frequent among indigent than 
private patients. 

5. More prevalent as term approaches. 
6. Disappears once uterus is empty. 

EPIDEMIOLOGY 

Fortunately, most pregnant patients do 
not develop toxemia of pregnancy. The in
cidence of preeclampsia throughout the 
United States is estimated to 
cent of all pregnancies. This incidence is 
altered by the following: geographic loca
tion, number of primigravida patients, num
ber of indigent patients, whether the hos
pital is a general hospital or referral hos
pital, method of reporting, etc. Because of 
these multiple factors we do not have good 
statistics on incidence for large segments 
of our country. The problem is further com
pounded by the fact that erroneous diag
noses are often made in this disease syn-
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dro111<'. a11d tlw recording of statistics is cus
to111a ri h- an inpatient hospital procedure 
ratlwr t"ir.111 an outpatient responsibility. If 
all hahics in the United States were de
I i,·ered in hospitals. the chance of errors in 
reporting would be less. Although 98 per 
cent of women do deliver in hospitals, the 
incidence of home deliveries may be as 
great as 10 per cent or more in some states, 
especially in the southeast United States. 
This makes our current statistics unreliable. 

Doll and Hanington [3], in their interna
tional survey of eclampsia, cite the inci
dt•nce in different countries as varying be
tween l.2 and 2.6 per 1000 deliveries. 
Again, the incidence of eclampsia to de
lh·eries is not a uniform way of reporting 
disease, unless this is done by state or coun
try. An erroneous figure can be obtained if 
a hospital is a referral hospital, such as the 
Eup;t'llt' Ta Image Memorial Hospital at the 
l\ll'dical College of Georgia, where the in
cidctlt'e of eclampsia is 1 :100 deliveries. 

Healthy parents and a healthy pregnancy 
usually produce a healthy infant. If the 
Jlatient is unfortunate enough to develop 
toxemia of pregnancy, the fetus should be
come the focal point of concern. Her preg
nancy tlwn becomes statistically classified 
as a potential contributor to one of the four 
major ea uses of maternal mortality. Tox
emia of pregnancy is frequently associated 
with prematurity, the greatest single cause 
of fetal loss in this country. Incidence of 
fetal and maternal mortality and morbidity 
is in direct proportion to the severity of the 
toxemia. The uncorrected fetal mortality 
figures for patients who have eclampsia has 
changed little since the 18th century and is 
between 25 per cent and 35 per cent f 4 l. 

is not known 1s the number of babies 
who are born alive from toxemic mothers 
but have a decreased total potential. 

Studies have clearly demonstrated that 
there is an increased number of stillbirths 
and neonatal deaths in pregnancies compli
cated by severe toxemia. [5, 6, 7, 8] Among 
others, Claireaux [9] has been able to 
demonstrate that mild and severe pre
eclampsia results in a perinatal mortality of 
8 to 9 per cent, whereas eclampsia results 
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in a three-fold increase of perinatal loss to 
24 per cent. The overall perinatal mortal
ity per 1000 total births in patients who 
have toxemia of pregnancy is increased at 
least two to three times over the expected 
perinatal mortality. Thus, even though the 
disease occurs in only a small number of 
patients, its presence constitutes a major 
problem, primarily for the fetus hut also for 
the mother. 

It has been estimated that in the United 
States at least 100 deaths per day occur in 
fetuses whose mothers develop toxemia of 
pregnancy [10]. The impact of this loss of 
life can perhaps be better understood when 
it is noted that it can be equated to the an
nual death toll in automobile accidents or 
from violent means, such as murder. This 
then should make toxemia a major concern 
for for all involved in reproduction, for this 
potential loss of life is from a disease which 
is essentially preventable. Certainly the 
severe forms of the disease are completely 
preventable. The time has come when a so
ciety as affluent as ours should not have a 
disease such as toxemia of pregnancy. 

PATHOGENESIS 

It should be repeatedly emphasized that 
the etiology of toxemia of pregnancy is un
known; thus the pathogenesis cannot be 
specifically described. 

The following homeostatic relationship 
( Figures 2 and 3) is seen in the normal 
pregnant patient. This in some way becomes 
disrupted in toxemia of pregnancy. The 
placenta produces an increased amount of 
progesterone which contributes to a minor 
amount of sodium loss, since progesterone is 
know ' ., ' . , '. . 
This sodium loss contracts the blood volume 
in the vascular compartment which, in turn, 
activates the stretch receptor afferent arter
iole and the juxtaglomerular apparatus to 
produce renin. Renin activates Alpha2 

globulin in the blood, which is converted to 
angiotensin I and, by another enzyme, to 
angiotensin II. The angiotensin, in turn, 
acts upon the zona glomerulosa of the 
adrenal gland to produce an increased 
amount of aldosterone as a compensatory 

The Journal of Reproductive Medicine: Lrin1-in 



VASCULAR COll/1PARTMENT 

Placenta 
~contracted 
Blood Volum 

CV 2 
Globulin 

Angiotensin I 
(Oecapeptide I 

Angiotensin II 
(Octapeptide I 

t Progesterone E 

I 
Stretch Receptor Renin Sodium 

loss 0 Aff. Arteriole 
Uuxtaglomerular App. } 

KIDNEY 

Fie. 2. Homt>ostatic rt>lationship that exists in normal pregnancy. (From: Zuspan. Davis' Gynecology and Ob
strtrics. Hagt>rstown, !\Ir., Hoeber Medical Division, 1968.) 

mechanism. This increases the reabsorption 
of sodium from the renal tuLule and suL
set1uently re-expands the water in the vas
cular compartment thus decreasing the stim
ulus on the stretch receptors which decreases 
renin production. This is a normal homeo
static mechanism. In toxemia of pregnancy 
this homeostatic mechanism is still in force 
Lut there are alterations in the degree of 
production from one to another. eventually 
resulting in disturbed pathophysiology. The 
disturbed pa tho physiology is (a) a disease 
of arterioles, ( L) a compromised metabolic 
function, ( c) an increased central nervous 
system irritability, ( d) a decrease in renal 
function, and ( e) a catabolic disease. 

VASCl'LAq ro·.1PART'JENT 

l Renin 

KIDNEY 

ADRENAL Ilona Glomerulosal 

Aldoslerone • 

Frc. 3. Homeostatic relationship that exists in normal 
pregnan~r- I From: Zuspan. Dai·is' Gynecology and Ob
stetrics. Hagerstown, Md., Hoeber Medical Division, 
1%8.) 

The scheme in Figure 4 attempts to de
pict the development of situations which 
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occur in normal pregnancy (A), are exacer
bated in early preeclampsia ( B), and ul
timately become severe preeclampsia and 
eclampsia (C). It is noted that the increased 
level of steroid hormones in the pregnant 
patient, along with sodium intake, contrib
utes to an increased retention of sodium 
which is seen in the pregnant patient [11, 
12]. It has Leen observed that there is an 
increased aldosterone secretion rate in the , 
pregnant patient (13, 14, 15]. A positive 
sodium balance is seen throughout preg
nancy and is associated with an increased 
retention of fluid in the pregnant patient 
[ 16]. This loop is seen in the normal preg
nant patient. The patient with toxemia of 
pregnancy may develop relative uterine 
ischemia, although this phenomenom has 
not yet been documented. A decrease in 

ssium rt 71 mfers an in-
crease in intracellular sodium in severe 
toxemia. Renin activation occurs; the in
creased intracellular sodium changes the 
vascular reactivity and sensitizes the blood 
vessels to pressor agents. This increase in 
vascular reactivity is observed if angioten
sin, norepinephrine or epinephrine are 
given to the toxemic patient [18, 19, 20]. 
Ultimately, the blood pressure increases in 
preeclampsia and intravascular fibrin de-
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Fie. 4. Pa1hogenesis of preeclampsia. Loop A, Normal pregnancy; Loop B, Preeclampsia; Loop C. Severe pre
eclampsia-eclampsia. (From: Zuspan. Dai-is' Gynecolo1r and Obstetrics. Hagerstown, Md., Hoeber Medical Divis
ion, 1968.) 

position may occur. !he toxemic renal the pre-toxemic patient, as shown by Rabb 
lesion of glomerular endotheliosis could ac• et al [19], and subsequently by the unpub
count for the decrease in glomerular filtra- lished work of Talledo, Chesley and Zus. 
tion rate and further exacerbation of pro• pan [ 18]. Zuspan et al [21] demonstrated 
teinuria. Increased central nervous system that epinephrine elicits a hyperactive re
activity ensues as the toxemia worsens and sponse from the cardiovascular system of 
eventually leads to a convulsion. What trig• the preeclamptic patient. This vasospastic 

1 gers the normal relationship as seen in condition of the at terioles decreases blood 
Loop A to the abnormal relationships in flow to vital organs, especially the uterus, 
Loops B and C is unknown. and compromises placental function which 

The pathophysiology of preeclampsia is places the fetus in a precarious position for 
as follows: survival. In all probability this altered 

( 1) D · f t · l l d uterine blood flow and encroachment on isease o ar erio es: ncrease vas• .. 
1 • • b . placental nutnt10n accounts for the large 

cu ar reacllv1ty to pressor su stances Is a b f •l1b· h h · h 
d . . d . num er o sll ut s t at occur m t e severe common enommator m pregnancy an 1s f f 

1 
. 

· d · h N · h • orms o preec amps1a. associate wit vasospasm. orepmep rme 
has been shown to cause an increased (2) Compromised metabolic function: 
amount of cardiovascular responsiveness in Sodium is retained in toxemia of pregnancy. 
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There is an increase in the sodium space and 
an inerea\-e in the total exchangeable so
diurn [ll ]. The more severe toxemic patient 
retains inge:,;ted sodium and clinically her 
condition worsens [12). It is postulated that 
there is an increase in intracellular sodium 
which displaces potassium. Balance ward 
studies on eclamptic patients have shown an 
intracellular potassium deficit which infers 
this sodium replacement. This could ex
plain both the increased cardiovascular re
activity and the increase in central nervous 
system irritability [17]. 

( 3) Increased central nervous system ir
ritability: The more ill the preeclamptic, 
the greater the central nervous system irri
tability. This is most easily demonstrated 
by testing for hyperactive reflexes. Signs of 
central nervous system irritability, such as 
apprehension and anxiety, precede a con
vulsion. 

( 4) Compromised renal function: The 
toxemic lesion, as recently described by the 
electronmicroscopists, can explain the de
creased glomerular filtration rate that is 
present in the severe toxemic patient. As a 
general rule, the more ill preeclamptic pa
tient also exhibits degrees of oliguria; oc
casionally the 24-hour output may be less 
than 400 cc. 

( 5) A Iterations of vascular compart
ment: Hemoconcentration occurs as the 
preeclamptic condition worsens. The blood 
volume of the more severe preeclamptic 
patient may approach the nonpregnant state 
and a deficit of 1000 cc or more is not un
usual [21). The hematocrit has been used 
for many years as a guideline to clinical 
improvement and, characteristically, is high 
when the ill preeelamptic-celamptic patient 
is initially seen. · Subsequent therapy and 
11101,ilization of fluid from the extracellular 
compartment, as diuresis occurs, decreases 
thP. hematocrit. 

( 6) A catabolic disease: Previous bal
ance ward studies on eclamptic patients sub
stantiate the catabolic effect of the severe 
forms of preeclampsia (17). A positive ni
trogen balance is usually seen in the normal 
pregnant patient; however, in the eclamptic 
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patient a negative antepartum balance is as
sociated with a positive postpartum nitrogen 
balance. Brewer, among others, has long 
been a staunch advocate that decreased pro
tein intake is primary in the disease [22]. 

CLINICAL MANIFESTATIONS 

Preeclampsia can be either mild or se
vere. The convulsive form is known as 
eclampsia. Mild preeclampsia is the most 
common type seen. As the disease progress
es in the last trimester of pregnancy it is 
often difficult to diagnose the dividing line 
between abnormal fluid retention and mild 
preeclampsia. The most important point to 
be emphasized, however, is that once a diag
nosis of preeclampsia is made the patient 
must be hospitalized. Outpatient therapy 
leads only to procrastination. The progres
sion of signs and symptoms from mild pre
eclampsia to severe preeclampsia and then 
lo eclampsia may not necessarily be in this 
particular order, as a patient who exhibits 
mild preeclampsia may he convulsing with
in a relatively short period of time. As a 
general rule a patient does not go from ab
normal fluid retention to eclampsia, for a 
period of time is needed for such progres
sion to take place. Therefore it is important 
to identify those individuals who constitute 
this high-risk group and to institute a pro
gram of more careful antenatal care. Pre
vention is the password to the elimination of 
this disease. 

The clinical signs and symptoms are as 
follows: 

A. Mild preeclampsia: The transition 
from abnormal fluid retention to mild pre
eclampsia is usually insidious. Edema other 
than dependent edema is a significant find-
mg and is usually associated with a weight 
gain of more than two pounds during the 
preceding week. The blood pressure may be 
greater than 140/90; however increments in 
hluod pressure of greater than 30 systolic 
and 15 diastolic are more significant. A 
diagnosis of mild preeclampsia can be made 
if any one of these findings is present. 
Characteristically, the development of 
edema occtirs first; next, the change in the 
blood pressure is seen; last will be the ap-
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Fir.. 5. Graph ,,f charaetnistic findings in a patient with mild prt·t>dampsia. (From: Zuspan. Dai•is' Gynecol
of:.' 1111d Obst,·trics. Hagt•r~town. )Id., Hot"ber )ledical Dhision, 1968. l 

pearance of proteinuria. The amount of 
proteinuria is less than 2 gm per 24-hours in 
mild preeclampsia. Figure 5 illustrates 
graphically a patient with mild preeclamp
sia and shows the gradual rise in blood 
presrnre, the appearance of small amounts 
of albumin in the urine and the development 
of edema. The patient was essentially 
Mnnptomatic and did not ha.e headaches. 
The blood chemistries were within normal 
limib. This is the characteristic pattern of 
a patient who has mild preeclampsia. Once 
deliYery is achieved, it can be noted that 
the blood pressure returns to prepregnant 
levels and proteinuria gradually disappears 
and is usually absent by the time the patient 
leaves the hospital. A mild postpartum 
diuresis is usually seen within the first 48 
hours after delivery, in excess of that an-
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ticipated in the normal pregnant patient. 
Once preeclampsia develops, and in spite 

of all forms of therapy and good response 
to that therapy, the disease continues to in
volve the maternal organism until the prod
ucts of conception have been delivered. The 
alterations· of pathophysiology are depen
dent upon the severity of the preeclampsia. 

B. Severe preeclampsia: Edema is more 
generalized, clinically more apparent and 
usually associated with a weight gain of 
more than 6 lbs the preceding week. Blood 
pressure is in excess of 160/110 and there 
is marked proteinuria of 3-4+ or greater 
than 5 gm per 24 hours. There are varying 
degrees of severe preeclampsia and often 
the patient with severe preeclampsia is more 
ill than the patient who has convulsed and 
has eclampsia. The patient with severe pre-

Thr l011rnal of Rrprotluctir,e Mrtlicine: L:rin1-in 



l'l'la111psia slmuld he identified as an ohstct
ril' hazard. as an t•nu·rgency situation exists 
for holh 111otlwr and fetus. 

Figure (J illustrates graphically the pa
tient with st'H'rt' pn•ecla111psia. It is not un
usual for a patient to t·omplain of headache. 
:-lia.rp epigastrie pain and difTieult vision, as 
tlwst' are prt'monitory signs of an impend
ing 1·om·1tlsion. The progression of the pa
tient from sen~re pr<'l'l'la111psia to celamp
sia may take place during the period of oL
servation. The patient develops increased 
central nervous system irritability, clinical
ly characterized by increased reflexes and 
twitching of the fingers and toes. Opthal
mologic examination occasionally shows 
retinal hemorrhages as the disease progress
es. Later a generalized convulsion is ob
served. 

The blood chemistries are within normal 

limits except for the uric acid which is ele
vatl'd in pn·t;·Jarnpsia and is often associ
all'd with a dct·n·asc in the glomcrular filtra
tion rate. The BUN may increase if oliguria 
progn•sses. lJ rina ry est riol decreases as the 
st•v1·rity of tlw prceela111psia increases and 
is invers1•ly related to the amount of urinary 
protein. Following delivery the severe prc
t'l'la111ptic patient improves dramatieally 
with a d<·creasc in urinary protein and a 
gradual decrease in l,lood pressure which 
should reach normal limits by the 6th week 
postpartum. The patient may have a pro
found diuresis, and the typical facies of the 
severe preeclamptic patient is dramatically 
l'hanp;ed in the first three days postpartum. 
Often a decrease in blood pressure is as
sociated with this diuresis and loss of 
sodium in the urine. The major problems 
that develop in the severe preeclamptic pa-
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1icnl :n«·: (a) ccrl'hral vascular hemorrhage, 
\I,\ .ti,, 11ptinn of tlw pla(·enta, with or with
out hypolihrinogt•rwmia, and ( c) fetal de
mise. 

C. Eclampsia: Hippocrates used the 
Greek word from which "eclampsia" was 
derived to indicate the sudden onset of a 
ft'ver. The Greek word means "sudden on
set, or a flash," and indicates the sudden 
appearance of the disease. This, however, 
is a complete misnomer. Eclampsia does 
not smldenly develop in a normal pregnant 
patient, for there has to be a transition from 
abnormal fluid retention to mild preeclamp
sia and hence to severe preeclampsia or 
ed11111psia. Often the transition from mild 
prct>elampsia lo eclampsia may occur in a 
very short period of time and hence be 
thought of as sudden onset. The onset of 
eclampsia may be insidious in that the pa• 
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tient has minimal or no symptoms until she 
is suddenly rather seriously ill. The term 
"cclampsia" merely means that a patient 
who has the triad of edema, hypertension 
and proteinuria in the last trimester of preg
nancy has a convulsion. Again, there are 
degrees of severity of eclampsia:, but the 
patient who has eclampsia has the most 
severe form of the disease since this is as
sociated with increased maternal and fetal 
mortality and morbidity. The clinical de
scription of the patient with eclampsia is the 
same as that of the patient with severe pre
eclampsia, except that she has also had a 
convulsion and may or may not be in coma. 
Frequently the premonitory signs of con
vulsion are l,lurring of vision and epigastric 
pain, with or without associated headache. 
Figure 7 graphically illustrates a patient 
who has had eclampsia and indicates con-
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Fie. 7. Graph of characterlatlc findings In a patient with eclampala. (From: Zuapan. Daw,' Cynecolo11 ,uul 
Obstetrics. Hagerstown, Md., Roeber Medical Dlvi1ion, 1968.) 
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vubio11t'- on the two days preceding delivery, 
as:,.ociated with a weisht gain and increased 
edema. It should also be noted that the 
urinary output gradually decreases to 2.50 
cc on the day pret·eding delivery and is 450 
<'<' on the day of dcliwry. Subsequently, a 
diurt•sis of ·1000 cc was noted on the third 
postpartum tfay and was a:-sociated with a 
dccreal'-e in weight. The NPN and the uric 
acid both increased as the disease worsened. 
The blood pressure changed in two days 
from 140/90 to 230/120 and was associ
ated with an increased proteinuria. Once 
deli\'ery was achieved, a dramatic improve
ment was seen in the blood pressure, and it 
reached prepregnant levels at the end of 
the third week postpartum. A gradual di
munition in proteinuria was seen, and there 
was no protein in the urine after a week 
postpartum. There was a marked decrease 
in weight in the postpartum period. The 
course nu,Id lie eonsidercd rather typical of 
most eclamptic patients. 

COMPLICATIONS 

The most severe maternal and fetal com
pli<·ations obviously result in death. Table 
I illustrates maternal and perinatal mortal
ity in eclampsia. Maternal mortality varies 

from zero to l J p1:r , . ·11t, while perinatal 
rnortal::) ranges t .-011, 10 to 37 per cent. 
Durint! the pa,.;1 four dcl":tdcs maternal mo,
tality has graduaily decreased to less than 
10 per ,'.ent. Perinatal mortality, however, 
continues to remain ii: the vicinity of 25 to 
35 per cent. The diallenge for the obstetri
cian-gynecologist is io deliver a living fetas 
in toxemia of pregnancy. Perinatal mor
tality is partially dependent upon the iength 
of gestation when :,evere preeclampsia oc
curs. The two lowest figures in this table 
deserve :,.Om(~ comment: the studies of 
Pritchard and Stone [25] and those of Zus
pan and Ward [8]. The common denomina
tor in these studies was the liberal use of 
parenteral magnesium sulfate. Rather chan 
the magnesium sulfate itself, it was prob
ably the ah:,ence of muhiple additional 
medication:-; that a,·,·ounted for these lowest 
of perinatal mortality fiµ;ures. 

The following :-evt~re maternal complica
tions associated wit!, toxemia arc usually 
not seen in mild preeclampsia, hut are as
sociated with the severe forms of preeclamp
sia and eclampsia: 

A. Abruptio placenta: Abruptio placenta 
is seen more frequently in patients who have 
acute hypertension during pregnancy and is 

TABLE I. 

Perinatal and maternal mortality from eclampsia. 

V<'ats lo!'olilution [nvf'tHigator 

No. 
of 

pali1•11t1 

1920.10 '.\! .. die.ii College of Georgia ............................ Torpin and Cnpp,·<i~e ........ 350 
1930.o0 Unhn,ity of Cincinnati ...... .. ..................... Bryan! and Fl .. 1111ng. . ..... 253 
19.H.-t0 '.largarct Ha:,:ue Hospital .. . ...................... Chcslt•y and ~omers .. 1()9 
1931·50 Chic.igo L) ini;•in Huspi1al .. ... . .................... Dieckmann ........................... .120 
1942.(,5 l'niwrsity of :\lahama ...... . ..................... .Jones and Williams 192 
1949.58 H,,spital Ccnlral Valencia, \'t,nezudJ/ . .......... .. ... 107 

.... 11. l.onc. I' Jl. l.aracus, 'frnaucla \ Ga, allt'r and Aguero 405 
19.,0.59 l,_lu,,,,n Charlntte·s '.lal,·r. Hosp., (London) .... Claireaux ....... 46 
19:',Q.(10 :\l.1drJs '.h·dieJI College (India) ................. '.[enon .......... . ......... 260 
1951.~,8 t·nh.-r,ity of T,·nn,·s>1•t• .......... . ......... :\dams and Canlt'ron ............ 220 
1•).';;,.(11 t:niH"r,i1y of '.lississippi ............... N,•wlon .. ............ .......... 92 
1956.f►l :\It-die.ti Coll,·:::•· of Georgia .......... Zu,pan and Ward ............. •16 

l<l:\!l.(,:l 
I•).'>5.(>(1 

If fet.tl lwJrt tone pr,•,-;t>nl: 
Old ln-Jllllt'nt 
N,·w 1r,·a1rn,·11t 

UniH·r,it~ of Virµinia 
Unin-r,il)· of T,·,,is Soulltw,·stern 

F,·tus >WOO Cm 
11)(,:\.(>(1 NJtionJI llni,n,ity of \l,·xi,·o· -

Hosp. Crntro '.\l~·x. 
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. ....... Thorn1 .. n ..... . 
l'ritd1anl & Ston,· 

....... Lopez•Llt·ra ... 

27 
19 

.168 
69 

... 0 

······ ....... .l07 

Matnnal i9t•ririata, 
morality morality 

(pa ecol) (pd C'•Rt, 

12.8 31.0 
1.6 27.7 
i.l 33.5 
0 21.4 
:;A 27.3 
9,3 307 

10.0 28.8 
0 no 
2.7 32.1 
6.8 23.5 
2.2 32.0 
4.0 37.0 

0 27.0 
0 10.u 
4.7 21.6 :_2:{] 
0 21.0 (24] 
0 11.0 

10.3 28.7 L25] 
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mon· ,·0111111011 in patic•nts who have pre
t•clamp:-ia. A four-p•ar review of eases from 
the i\ll'dil'al College of Georgia hospital 
[:ti] n·, ea led ;39 cases of hypofiLri11oge
ne111 ia. of which 5-t per eent were associated 
with abrnptio plaeenta and 23 per cent with 
pn·,•dampsia-edampsia. Therefore, the in
t'idence of aLrnptio placenta is in direct 
proportion to the incidence of hypertension 
during pregnancy, and more particularly to 
the incidence of preeclampsia-eclampsia. 
Dieekmann [28] in his studies at Chicago 
Lying-in Hospital identified 30 per cent of 
186 cases of abruptio placenta to be as
sociated with toxemia of pregnancy (hyper
tension, edema, and albuminuria). 

B. Hypofibrinogenemia: The animal 
work of l\lcKay et al. [29] has demonstrated 
a generalized fibrin deposition in experi
mental toxemia. This has not been critically 
evaluated in the human since hypofibrino
gt>nemia is not clinically diagnosed until the 
fibrinogen level is 100 mg/'c or less and it 
does not occur frequently enough for care
ful clinical study. I would suspect that we 
might observe a decrease in fibrinogen if 
serial determinations of fibrinogen levels 
were made in patients who had severe pre
edampsia. Twenty-three per cent of the 39 
cases of hypofibrinogenemia that occurred 
at the \ledical College of Georgia hospital 
during the four-year period were associated 
with preedampsia-eclampsia. Thus, the pa
tient who is identified as having severe tox
emia of pregnancy should be followed more 
critically with fibrinogen levels. 

C. Hemolysis: The occasional severe pre
eelamptic patient may exhibit clinical signs 
of hemolysis as manifested Ly jaundice. It 
1s noITt10wn whether this is hepatocellular 
damage or red blood cell destruction from 
other causes. Periportal necrosis of the 
liwr. a common autopsy finding in eclamp
sia, could explain such a phenomenom. 
Hepatoeellular changes probably occur in 
the liver of those patients who have toxemia 
Lut eventually improve. I have seen this on 
at least half a dozen occasions in severe pre
eclamptic patients who eventually recov
ered. These patients had abnormal liver 
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function tests, especially the enzyme de
terminations. 

D. Cerebral hemorrhage: This is the 
most common cause of death in toxemia of 
pregnancy and is the one central theme that 
worries all clinicians when they manage pa
tients who have acute hypertension during 
pregnancy. 

E. Opthalmologic abnormalities: Tem
porary loss of vision, lasting for as long as 
seven days, has been observed. Hemorrhage 
will occasionally occur in the eye grounds 
of a patient. This acute phenomenon should 
warn the clinician of an impending vascular 
accident. 

F. Pulmonary edema: In a study group 
of 69 eclamptic patients [23] this was seen 
only<>nce. As a general rule it can be easily 
managed by phlebotomy and the conven
tional therapy for acute cardiac failure. 

G. Necrosis of the liver: The hepatocel
lula r damage of periportal necrosis is re
lated to the generalized arteriolar vaso
spasm. This was originally thought to be 
pathogonomic of eclampsia, but has sub
sequently been seen in other diseases. Sub
dinica l hepatocellular damage can best be 
determined Ly liver profile studies. The 
most sen:,:.itive are serial enzyme determina
tions. We feel it is hazardous to do liver 
hiopsies on the eclamptic patient. 

H. Kidney: The toxemic lesion in the 
kidney has lieen referred to as glomerular 
endotheliosis and was described in detail 
hy Spargo, McCartney and Winemiller 
[30]. Photographs froin their study show a 
normal patient ( Fig. 8.) and a patient with 

• • 'I • ,, r-,. 

t,• ✓-,. 

concluded that the lesion consisted of a 
swelling of the endothelial cytoplasm with
out involvement of other structures and was 
t'ntirely reversible. Because of this they 
proposed the name glomerular endothelio
sis, which is the terminology now used to 
describe the toxemic lesion in the kidney. 
Other renal problems that may develop are 
associated with problems relating to abrupt
io placenta and may result in renal shut
down that necessitates renal dialysis. 
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Ftc. 8. El,•rtron mirro11raph. Normal prr11nant pa
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romp1n1•nl~ are normal. (.From: Spar,:o, McCartney 
and Winemiller. Arch. Path. 68: 593, 1959.) 

r-·~ .c~~ r ~---'"1~•~~,r~ 
f! •' ( .. :· ,,:,.,, (~f _._ 1

--_ ,1 ~· ', ,\_",',t~ 
,:,-,~" t\,; ~ ! ... ~~• C. : '•. •:.~~- > c '••~.' • • • '~•J, 

F. \ , ' I~---- . ;,. . ) ~< :., ; .. ,, •. i ; . ' tib:,j':);f ... r , ·. "'t, , . -.<. ·. . '.' ~ 
f•;,..- '., ~- / I• {,} t_( I. •-. :l:. It 
\:. ---- '~'. ; ' .. : ;. ' ':~ . . :::::- ' ... }:} 
r\•1? (' "• : ·':-.• ... \ ,/_ 'l ,'°! ~:-: \ .. r , • ; 
~ ·," .\ / ·- .--:( 
'· ' . -~, .. :.. / 
~- "";:, 
~.' "' .. ·} ~ 

r 

f;.;.. .. ...._,-_,. .. ~ ... ·.....-..:., --,\,:.;.•.• :·-.: .;:~. 
•.·• .,._ ·-~ , . 

,· . 
. -

.. , ·.(';;.·.JI .. --

Fie. 9. Electron micrograph. Toxemic lesion. Glom
erular chanii:es believed to be pathognomonic of pre
eclampsia-eclampsia. There is narrowing of the g]omer
ular capillary lumens, an increase in the cytoplasm of 
the t'ndothelial cells, and subendothelial deposits of 
osmophillic- material. There are no consistent changes 
in the basement membrane, the foot processes of the 
epitlwli~I cells are distinct and there is no proliferation 
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Spargo, .McCartney and Winemiller. Arch. Path. 68: 593, 
1959.) 

I. Postictal trauma: The convulsing pa
tient often traumatizes herself by injury to 
her oral cavity or extremities. A more ser
ious complication, however, is aspiration 
with subsequent pneumonia. 

J. Fetal complications: The decrea;e in 
uterine blood flow ultimately encroaches 
upon available placental reserve and may 
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lt•ad to unfortunate situations for the fetus. 
The plac1~11la shows an increased number of 
i11fards which result in a decrease in the 
functional integrity of this organ and in turn 
rl'snlts in f<'ta I malnutrition. This intrauter
ine fl'tal mal11utrition can l,e complete, with 
d,·liwry of a stilllmrn; 01· partial, as seen 
in u neonatal tlcath or a rwwl,orn that 
weighs less than expected for the length of 
gestation. 

This fetal malnutrition is hest illustrated 
by Figure 10, which shows the birth weight 
of babies fr!?m a group of 69 eclamptic 
patients, as correlated with historical weeks 
of gestation. The comparison is made to 
the birth weight curve of normal gestation 
from the data of Charles Hendricks [31 J 
aad illustrates that in the severe forms of 
toxemia of pregnancy intrauterine growth 
retardation occurs by as much as 400-700 
gm. This decrease in fetal weight does not 
necessarily indicate that the fetus is not 
mature, but of ten misleads the clinician in 
his judgement of fetal size and viability. 
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F,c. 10. Weight of fetus delivered from eclamptic 
patients as determined by weeks of gestation by history. 
I From: Zuspan, Treatment of Severe Preeclampsia and 
Eclampsia, Symposium on Toxemia of Pregnancy. Clin. 
Obstet. Gynec. 9: 971, 1966.) 

Prematurity is a frequent complication 
of the severe forms of toxemia and to some 
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c•xlml ~ovrrns the rate of fetal salvage. I 
haw 1101 ~1·1·11 :t liw liahy delivered from an 
t't'la111pli1· patit•nt before 30 weeks of gesta
tion. The toll of fetal loss, however, is evi
dent in Figure 11. whit·h shows that there is 

. 1·011siderable fetal loss even up to 40 weeks 
p;t•station. This infers that factors other than 
prematurity are influencing fetal salvage. 
These factors have been previously alluded 
to in the discussion of abnormal placental 
function and diminished placental reserve. 
Ideally, after 32 weeks of gestation the 
fetus' statistical chance of death should he 
no greater than five per cent, rather than 
five to six times this figure. 
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Fie. 11. Fetal sunhal from antepartum eclampsia. 
Shaded area indicates fetal loss from expected survival 
at varioU8 weeks of gestation. t From: Zuspan, Sympos• 
ium on Toxemia of Pregnancy, Clin. Obstet. Gynec. 
9: 965, 1966.) 

DIAGNOSIS - INCLUDING 

DIFFERENTIAL DIAGNOSIS 

At first glance the diff ereritial diagnosis 
between preeclampsia, renal disease and 
chronic vascular disease clinically appears 
rather easy. However it becomes apparent 
from the electronmicroscopy studies of 
renal biopsies that this clinical diff erentia
tion is often not valid. It must be assumed, 
of course, that the so-called toxemic lesion 
of glomerular endotheliosis, as seen under 
the electronmicroscope, is a valid definitive 
diagnosis for preeclampsia. This may not 
be totally correct but, at the present time, 
this is the most definitive means used for a 
differential diagnosis. Clinical diagnoses at 
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• TABLE II. 
Hypt'rtensive disorder, of pregnancy. Clinical diag, 

nosis in the Chicago Lying-in Hospital•. 
Dl■order Per cent 

Prceclampsia ................................................................ 46.0 
EdamP8ia ...................................................................... 1.7 
Chronic hypertensive vascular disease .................. 51.0 
Chronic renal disease ................................................ 1.1 
*'°umbt'f of CAI~•: 7893. 

From McCartney, C. P. Toxemia of Pregnancy -
Classification, Symposium on Toxemia, Zuspan, F. P. 
led.), Clin. Obstet. & Gynec. 9:866, 1966. 

the Chicago Lying-in Hospital during the 
past 18 years are seen in Table II [32]. It 
indicates that roughly half of the patients 
were diagnosed as chronic hypertensive vas
cular disease and the other half as pre
eclampsia, whereas chronic renal disease 
was diagnosed in only 1 per cent. The 
security of this clinical diagnosis was chal
lenged when Spargo, McCartney and Wine
miller described their electronmicroscopic 
findings from renal biopsies, indicating that 
chronic renal disease was much more prev
alent than ever before suspected [30]. Table 
III Describes the clinical diagnosis and 
renal biopsy findings in the hypertensive 
disorders of pregnancy. It is immediately 
apparent that the best of clinical diagnoses 
in the primigravida can be correct approxi
mately 70 per cent of the time if we assume 
that the toxemic lesion is indeed the sine 
qua non for preeclampsia. The situation is 
almost reversed in the multigravida patient, 
where roughly 25 per cent of the clinical 
diagnoses will be substantiated by the renal 
biopsy and 75 per cent will not. It becomes 
apparent, than that the clinical diagnosis of 
so-called "toxemia of pregnancy" often is in 
error. This should be kept in mind when 
trying to compare statistics from one in-
stitution to another, as these are dependent 
upon multiple factors and whether or not a 
renal biopsy was done on patients. It should 
be added that at the present time renal 
biopsies should be done in the immediate 
puerperium, i.e., approximately 72 hours or 
more postpartum, rather than during preg
nancy. The definitive diagnosis is needed 
for long-term prognosis of the patien~ but 
not for the immediate therapy of the in
dividual patient. 
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TABLE III. 
Hyperteneive Disorden of Pregnancy 

Primi,r11ritl11 
Jla/1ip11ritl11 

Clinlcol 
di■cnosi■ 

Prettlampsia .................................. .. 
Chronic hypt>rlensive vascular 

disease with super-impoeed 
acute toxemia ............................. . 

c .... 

62 
152 

Toaen,le 
Normal Inion 

3 43 
81 5 

lle■1l hhtolOff 
Ta•emlo 

letloa 
and Chronic 

arirrlol■r Ar1rrlolar renal 
1elrroel1 eel~roel■ di••-

l 15 
16 18 32 

From ~(cCartncy, C. P., Toxemia of Pregnancy - Cla11ification, S)mpo~ium on Toxemia of Pregnancy (Zuspan, 
F. P., ed.), Qin. Obstet. Gynec. 9:867, 1966. . 

The schematic drawing of Figure 12 il
lustrates the enigma of the differential diag
nosis and the multiple factors that must be 
weighed in determining whether the diag
nosis will be preeclampsia, renal disease or 
chronic vascular disease. At the present 

RENAL DISEASE 
OR 

OfRONIC VASCULAR DISEASE 

froLERATES SALT LOAD WELL 

GRANULAR OR RBC CASTS 
IN URINARY SEDl"ENTS 

,I.VASCULAR REACTIVITY 
TO ANGIOTENSIN 

!RENAL BIOPSY: 
RENAL DISEASE OR 

VASCULAR DISEASE 

GOOD NUTRITION 

FAMILY HX HYPERTENSION. 

~NTECEDENT HX OF RENAL DS 

... CAUCASIAN 

booD SOCIO-ECON°"IC CLASS 

"ULTIGRAVIDA 

• 

,/ 

time the ultfulate diagnosis is established by 
renal biopsy. 

The convulsing pregnant patient, unless 
she has signs of hypertension, edema and 
proteinuria, should not immediately be 
classified as eclampsia, as other forms of 

PREECLMPSJA 

PROTEIN IN URINE 

SYMPT°"S WORSEN ON SALT LOAD 

t VASCULAR REACT! VI TV TO 
ANGIOTENSIN, NE & EPINEPHRINE 

RENAL BIOPSY: 
GL°"ERULO-ENDOTHELIOSIS 

"" 
POOR PROTEIN INTAKE 

NON-WHITE 

nl'lftn ~nrtn- ~- ...... 
PRl"IGRAVIDA 

"-

A 
THE ENIGMA OF THE DIAGNO~lS 

Fie. 12. The clinical differential dia1nosi1 of hypertension In late presnancy Is based on multiple facton. (From: 
Zu,pan. Daris' Gynecolo,r anti Ob1tetric1. Ha1entown, Md., Hot'ber Medical Division, 1968.) 
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~•·i 11m•~ ,·an oc•em· in the pregnant patient. 
~11,·h 1hi11~~ a:- anl'nrisms. t•pill'psy, stroke, 
lira in tumor:-. l'lc· .. 11111st bt• t·tmsitlc•rt•tl when 
t•xamining aml managing the patient. 

PREVENTION 

To prevent toxemia of pregnancy, one 
must prevent the ills of society such as low 
i,;ocio-et.·ouomic groups, poor nutrition with 
low protein intake, overcrowding, limited 
antenatal care and poor reproductive edu
cation. Since this cannot be done, the main 
effort should be in the identification of 
those patients in whom toxemia of preg
nancy is known to be prevalent. Figure 13 
illustrates that eclampsia is a disease of 
teenage primigravidas. When identified 
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X - FETAL WASTAGE 
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stage of ahnormal nuid retention, no head
way will l,c maclc in the prevention of the 
sc~vt•re formi-1 of prcl'clampsia. Thi11 wu11 
amply clcmonsln,ll'tl in Austrnlia and New 
Zealaml, as reported hy Corkill [5], where 
the incidence of eclampsia in registered pa
tients was reduced from 1 :300 in 1947 to 
I :~J,786 in 1957. This was accounted for 
only hy a change in admittance policy when 
early signs of toxemia were recognized. 
Early recognition of toxemia and its ag
gressive hospital management, coupled with 
identification of the group of patients in 
which this statistically should occur, may 
well be the greatest contribution of pre
natal care. 

Outpatient diuretic and antihypertensive 
therapy only leads to procrastination and 
has little place in the management of pre
eclampsia. Vacant beds on obstetric serv
ices in this country could well be utilized 
by more liberal admittance policies when 
patients develop abnormal fluid retention. 
Prevention should be directed toward the 
mild forms of the disease. 

TREATMENT 

There are as many different types of 
therapy for toxemia as there are physicians 
in the world and each feels his own method 
of therapy is satisfactory. All therapy for 
preeclampsia-eclampsia is empiric since the 
basic etiologic mechanism is unknown. This 
does not mean that patients who have this 
disease cannot he intelligently managed by 
keeping in mind the pathophysiology, i.e., 
that it involves ( 1) disease of arterioles, 

F,c. 13. Edampsia in these 69 patients te~ds t? point ~ 2) compromised metabolic funct~on_, ( ~) 
toward the disease as one of a teenage prin11grav1da. If mcreased central nervous system 1rr1tab1l
a multi1?:ra,·ida, _the fetal pro~~osis is worse. (Fro~: ity ( 4) decreased l"enal function ( 5) al-
Zu~pan. Snnposmm on Toxemia of Pre&nancy, Cho ' . ' 
Oustet Gynec. 9: 9M, 1966.) terallons of the vascular compartment, and 

early in pregnancy and seen at frequent in
tervals, this group can be guided in a regi
men of prevention, since the severe forms 
of preeclampsia are preventable. Whether 
or not abnormal fluid retention and mild 
preeclampsia can be prevented remains a 
point of conjecture. Until physicians real
ize that hospitalization is mandatory once 
a patient progresses beyond the clinical 
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( 6) is a catabolic disease. 
The strongest form of therapy rests in 

the identification of that group of patients 
in which it is known statistically that pre
eclampsia-eclampsia can develop and in in
stitutions of appropriate antenatal care for 
this group. Prevention, rather than therapy, 
is the most important single factor in man
agement. 

Hospitals and physicians must have a 
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lih<•ral mlmission policy for the treatment 
of prc'('cla111psia. This will almost compll'le• 
ly 1•li111i11a1t· thl' severe manifestations of 
pn•t•t·lampsia .uul decrease maternal and 
fotal mortality and morbidity. ' 

than the normal ratios in muscle. It is felt 
that this may well represent an intracellular 
deficit of potassium. 

Keeping in mind the disturbed pathophys
iology, the following treatment guideposts 

6 

can be used for the preeclamptic-eclamptic 
patient. It should be emphasized that there 
is no cookbook method for treating this 4 

disease and that therapy must be highly in- K:N 

dividualized. 

k: N RATIO POSTPARTUM 

5.5:t 

E] 
U:t 

3: I 

Normal 
~ 

2.9: I 

RB. Z.N P.R. B.F. 

(a) If preeclampsia is diagnosed in an 2 

outpatient, the only therapy is hospitaliza
tion. Procrastination and non-beneficial ef-

1 

feels for the patient and her fetus result if 
diuretic and anti-hypertensive therapy .is 
used. Much has been written on the use, 
both prophylactic and therapeutic, of di
uretics during pregnancy. Most papers, 
however, have been weighed by the emo
tional impact of the medication and the 
fact that once a study is conducted, the pa
tient usually behaves differently. In 1966, 

FIG. 14. The Potassium:Nitrogen ratio is compared 
to normal muscle. Three of the four eclamptic patients 
show ratios greater than normal muscle. (From: Zuspan 
and Goodrich, Metabolic studies in normal pregnancy: 
I. Nitrogen metabolism. Am. J. Obst. Gynec. In press) 

( b) Patients that will probably develop 
preeclampsia-eclampsia should be identified 
and followed on a different antepartum 
schedule than normal pregnant patients. 
With careful antepartum care it is almost 
impossible for the severe forms of toxemia 
to develop. Eclampsia does not come as a 
holt of lightening, but is usually insidious 
in onset and can be recognized. These mild
er forms of preeclampsia can be diagnosed 
and then treated by hospital admittance. 

a paper by Kraus, l\larchese and Yen [33] 
was puhlislwd. This double-blind investiga
tion was on the continuous prophylactic use 
of hydroehlorothiazide l 50 mg daily) in 
1,030 ohstl'lrical patients. This is one of 
the best controllt•d studies in the literature 
and denHllt:-lrates that long-term prophylac
tic m;e of hydrochlorothiazide in pregnancy 
does not alter the incidence of preeclampsia, 
hypertension, prematurity, congenital ano
malies, or perinatal r:nortality. These few 
lone voices which point out the fact that 
diuretics do not serve a purpose in the pre
vention of preeclampsia are usually lost in 
the over-enthusiasm of other investigators 
who feel that diuretics are the answer to 

e proutem 01 toxemia ot pregnancy. 1t 1s 
unsound physiologically to give diuretics, 
as these in\'estigators point out that asymp
tomatic hypokalemia developed in a reason
able percentage of patients. Diuretics po
tentiate the· pathophysiology that exists in 
toxemia of pregnancy. Figure 14 illustrates 
this point with data on four eclamptic pa
tients. The potassium-nitrogen ratio in the 
balance ward studies was calculated over a 
total of 21 days postpartum and was higher 

Yol•"'e II, N.,,.1,e, 31 Marcl 1969 

( c) Once a patient is hospitalized and 
under therapy, convulsions should rarely 
occur. If reflexes are hyperactive an intra
venous infusion of magnesium sulfate is 
given. 

( d) Neither the fetus nor the patient 
s11ou1<1 ue narme<1 oy poor obstetric Judge
ment and/or overzealous therapy. The con
cern in the preeclamptic patient is primarily 
for the fetus, since maternal mortality is 
rare. 

( e) Residual cardiovascular damage is 
not caused by toxemia ~f pregnancy. In 
later life the single most important factor 
in the development of hypertension is a 
familial history of hypertension. In all 
probability the genetic component of hyper-
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lt•ni-ion is the clcc·icling factor, rwt the fact 
that the• patil'nl liacl pn•eclampi-ia-cclamp
i-in. Thi!', nwans that the ur~c1wy for de
li\'t'ry i!-o not hast•tl upon maternal indica
tions. hut is dictated by the immediate wel
fare of the fetus. 

I. Period of Fluid Retention: During 
early antepartum care most patients can be 
managed by a word of caution simply 
stating that excessive ingestion of salt is 
detrimental to the mother and fetus. After 
the fifth month of pregnancy the patient 
should curtail her salt intake to some de
gree. However, the most important single 
item in antenatal management is an ade
tf uate diet of good protein. Balance ward 
studies have shown that 0. 75-1.00 gm pro
tein per kilogram of body weight is neces
sary for the development of a positive 
nitrogen halance in the pregnant patient 
l 17). This is also essential in the preven
tion of prcedampsia-eclampsia. If a pa-

. tient develops fluid retention, it may simply 
be suggested that she curtail salt intake and 
get atlditional bedrest to increase renal 
bloodflow and promote diuresis for a period 
of two to three days. This, in conjunction 
with tlw lihcrnl use of small doses of 
plwnoharhitol, has proved a beneficial and 
t•asy way to manage most patients. It is an 
t•xception to the rule when a patient needs 
a tliuretic medication. This patient is not 
considered to have preeclampsia, and can 
Le managed on an outpatient basis. She 
should be seen again three days after the 
initial visit to determine whether or not a 
therapeutic response has been achieved. 
Daily weights are helpful in plotting the 
therapeutic response. If, however, the pa
tient has gone bevond the point of simple 
fluid retention, hospitalization is mandatory 
and the patient should be diagnosed as hav
ing preeclampsia. 

II . . llild preeclampsia: Once a diagnosis 
of preeclampsia has been made, even 
though it is mild, the patient often will have 
a dramatic response to hospitalization. 
( Fig. 15.) She is taken away from her en
vironmental influences and placed in the 
hospital at complete bed rest with bathroom 
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privileges. She is restricted to a sodium 
intake of less than one gram per day, 
rnuplccl with a protein intake of 70 gm or 
more pct· day, and placed on mild sedatives 
such as phenobarbitol ( 30 mg, four times a 
day) . If urinary output is measured a 
diuresis should be achieved within 18 to 36 
hours after admittance to the hospital. This 
is manifested by a decrease in weight. If 
she had a mild blood pressure rise her 
blood pressure usually returns to normal. 
Again, the mild preeclamptic patient usual
ly does not need diuretics, assuming that 
she has a diuresis within 48 to 72 hours 
after admittance to the hospital. The dis
ease usually improves symptomatically, and 
often in three to five days the patient may 
he discharged from the hospital under very 
careful outpatient care. However, if the 
patient is 38 weeks gestation or more she 
should he induced with intravenous oxy
tocin, after careful control, for 38 weeks or 
more is considered as term gestation. 

H0"'1Tlolll~ ~. 

~ ::--~ 

~ I ~ 
F,c. 15. Hospitalization is the only therapy once a 

diagnosis of preeclampsia has been made. (From: 
Zuspan. Dat·is' Gynecology and Obstetrics. Hagerstown, 
Md., Hoeber Medical Division, 1968.) 

III. Severe Preeclampsia: The patient 
with severe preeclampsia is immediately 
identified as an individual who is seriously 
ill and one in which survival of the fetus is 
threatened. The management of this pa
tient is not too dissimilar to that of the mild 
preeclamptic group. The patient requires 
immediate hospitalization with close super
vision. She is placed at bed rest with bath
room privileges, weighed daily, intake and 
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output .U-l' rl'conletl. l,ascline laboratory 
s1t11lit•s an· tlont•, anti a 21-hour urine is 
t·olll'dt•tl for protl'in aml t•striol determina
tions. A 500 Ill{!; s0tlimn tlil't that contains 
70 gm of protl'in is giwn and the patient is 
plat·etl on a mild sedative, such as pheno
harhitol ( 30 mg four times a day). The 
hlood pressure i•s observed every fom to 
six hours. Diuresis can be expected to oc
cur within the next 24 to 48 hours an<l the 
patient's condition should improve. How
ever, some patients do not improve and their 
condition deteriorates in spite of hospital 
management. The decision for delivery 
must be pushed to the front· for these pa
tients. If the patient has responded with 
some decrease in blood pressure, but not 
the expected diuresis within 48 hours ( by · 
more than 2 kilograms), she will be placed 
on tliuretics such as hydrochlorothiazide 
( 50 mg twiee a day). This rarely needs to 
be done however. Figure 16 shows what 
should be expected in the normal pregnant 

CONTROL GROUP (12 Patients) 
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Fie. 16. Normal pregnant patients at term. The only 
therapy was bedrest and a restricted salt intake. (From: 
Zuspan and Bell, Obatet. Gynec. 18: 530, 1961.) 
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term patient. The data from this halance 
ward stutly shows the results of 12 normal 
patients near term on a restricted sodium in
take. A two kilogram weight loss can be 
expected within two or three days after ad
mittance to the hospital [12). If the patient 
has precclampsia the weight loss on this 
regimen should exceed two kilograms in 
three <lays. If weight loss does not occur in 
the toxemic patient then several factors may 
1,c involved: the patient's diet is improper, 
food is perhaps being hrought in from the 
outside, or the disease is worsening in spite 
of good hospital management. The severe 
preeclamptic patient, if beyond 34 weeks 
gestation, should he delivered. Once pre
eclampsia develops in a given patient, in 
spite of the subjective and clinical response 
of the patient, the disease continues to smol
tlcr until the products of conception are re
moved from the maternal organism. The 
l'etus may often he small for the acknowl
edged menstrual history, but intrauterine 
growth retardation is an accepted phenome
non in these hypertensive disorders of preg
nancy. The reflexes may be hyperactive in 
the severe preeclamptic patient and need 
t(Uicting liy intravenous magnesium sulfate. 
The magnc1,,ium sulfate is administered hy 
infusion pump or by an intravenous in
fusion adding I 0-20 gm of magnesium sul
fate to 1000 cc of 5% dextrose and water. 
The rate of administration is approximately 
1 gm per hour. If magnesium sulfate is 
administered, the reflexes are monitored at 
frequent intervals and the urinary output 
should he in excess of 100 cc every four 
hours. Once clinical improvement ensues, 
the magnesium sulfate is gradually de-

uretics or hypotensive agents should not be 
used routinely in severe preeclampsia or 
eclampsia. Antihypertensive therapy should 
be given if it appears that the patient will 
develop a cerebral vascular accident. A 
diastolic pressure in excess of 110-120 mm 
mercury would be an indication for hypo
tensive therapy. If it is used, however, it 
is imperative that the diastolic pressure not 
be reduced below 90. Intravenous apreso
line has been successful in controlling acute 
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hypnlt'11si1111. Tlw uterus should lie emptied ncxcs, this can he injected into the intra
" ithi11 a ,-ll(lrt pt•riml of time and dinit"a I vt•nous tuliinµ;. The therapeutic dosage of 
i111prm<•1111·11t would 1lw11 lie t'Xpt'dt'd, Med- 111aµ;11csiu111 ads as a mild sedative for the 
icatio11!" ~iwn intnunuscularly to the severe patient, making her much easier to manage 
prl't'damptie patient are often poorly ab- and eliminating the use of other medica
!"orl1e1l lit•eause of the disturbed metabolic lions. Calcium gluconate is kept at the bed
funt"tion. Tlwrefore it is preferable to use side at all times in case of a rare over
an intravenous medication for most forms 1losage. Total dosage of magnesium sulfate 
of tht'rapy. When induced the severe pre- is governed by the urinary output and 
edamptic patient delivers rather readily, as patellar reflexes. Patellar reflexes should 
it is known that there is increased uterine always be present and hypoactive when 
activity in the toxemic patient [34, 35, 36) optimum therapy has Leen achieved. The 
Oxytocin induction is started at small dos- urinary output should exceed 100 ml per 
ages, such as 2-4 mU, and increased to four hours if magnesium sulfate is being 
achieve the desired uterine activity. Cesar- administered. If it decreases below this 
ean section should be done only for obstet- level, the magnesium sulfate dosage should 
rie i11tlications and not for preeclampsia- be decreased or stopped; if diuresis occurs 
eclampsia itself. the dosage should be increased. Once a pa-

IV E I • tient is on this medication it is extremely 
· c ampsia: rare for a convulsion to occur. Precaution-

A. Airway - Self-injury to the oral pas~ ary rneasures in the use of magnesium sul
sage!" should he avoided during a convulsion fate should be: 
Ly u:e of padde~ tongu.e blades kept at the 1. Check reflexes every hour; if absent, 
~ed!"1de and available _m ~ll lab~r ~nd de- decrease or stop magnesium sulfate. 
liverv rooms. A plastic anway 1s mserted . . 
f l · · I l · d · d 2. Urmary output 30 cc per hour· 1f o lowmg t 1e convu s1on an oxygen 1s a · l d d' ' 

· · 1 A l · · f I l ess ecrease ose. mm1stereu. t equate suct10nmg o t 1e ora . ' . . . 
passa~es is necessary to prevent aspiration, J. Resp1rat10n greater than 14/mmute. 
as wt•II a!" the liberal use of the Trendelen- Magnesium sulfate is excreted primarily 
hur~ po!"ition. If the stomach contents are by the kidney and its major action is a de
ahundant they should be aspirated by a pression of the central nervous system ac
nasogastrie tube. tivity. The clinical order of increasing 

B. Control of convulsion _ Magnesium levels of magnesium _sulfate is first a dis
sulfate, 4-6 gm, is given intravenously over appearan~e of ~ne~ Jerks, followed_ by a 
a peri0<l of five minutes to control the con- decre?se m resJ:>1rat10n an? then car~1ac ar
vulsion. If the convulsions persist in spite res~. fhe comLmed expenence of Pntchard 
of this medication then a small amount of at Southwestern and the groups at the Med
amobarbital is administered (0.5 gm or ica~ C?llege ~f Georgia and at Chi~ago 

I less) as an adjunct. Usually this is not re- Lymg-m _Hospital e~ceeds 16,000 patients 
pealed. A Foley catherter is inserted and treated w!th magnesmm sulfate. In none of 
urinary output is recorded hourly; the spe- these pauents was _there ev_er seen a _sev~re 
l'ific uravity and albumin of the urine is de- overdosage or serious maJor comphcallon 
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term~1ed ~very six to eio-ht hours and in from the administration of magnesium sul
pooled 2·1-hou;· speciment If the patient is fate. It is lieli~ved that ~ost patients are 
not conrnl!"ing, the initial loading dose of undertreated ~1th magnesz~m ~ulfate and 
magnesium sulfate is 2-4 gm given intra- 011ertreated with other medzcatzons. 

venously, followed by 1 gm per hour. This In a group of 40 eclamptic patients treat
is administered by either infusion pump or ed from 1962 to 1966 ( only intravenous 
intravenous drip, using 5% dextro•se and magnesium sulfate was administered. Hy
water. If additional magnesium sulfate is potensive and diuretic agents were not used. 
needed because of hyperactive patellar re- Fetal salvage in these 40 consecutive 
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t•clamptic palit•nt8 (admitted with live 
frtu,;e,;) wa,- B9 per l'ent [23]. 

Tlw po,-111\ated aetion of magnesium sul
fatt• therapy in the eclamptic patient is 
shown in the following formula: 

BP 
UBF= 

Ri + Re 
[37] 

Uterine blood flow ( UBF) is directly pro
portional to blood pressure (BP) and in
versely proportional to the intrinsic re
sistance ( Ri-as observed in the vasospastic 
vascular tree) and extrinsic resistance ( Re
as seen in increased uterine tone), both of 
which occur in preeclampsia-eclampsia. The 
deciding factor for fetal salvage is the 
amount of placental reserve that remains to 
promote good fetal nutrition in preeclamp
sia-eclampsia. Magnesium sulfate can de
crease both vascular tone ( Ri) and uterine 
tone (Re) while changing the blood pres
sure ( BP) wry little; thus the net result 
would lw an increase in uterine blood flow 
( l:BF) which should promote fetal well
being. 

C. Charting and laboratory studies - A 
simple ret·ording system is mandatory for 
the critit·ally ill eclamptic patient. Intake
output. vita I signs and supplementary med
ications should he recorded at frequent in
terval:-. Ba:-eline laboratory studies consi,-t 
of a hematonit every six !;ours along with 
a specific gravity and albumin determina
tion of the urine. Daily determinations for 
BUN and eleetrolytes. A portable chest x
ray is needed to rule out aspiration pneu
monitis following a convulsion. 

D. Decision for delivery-Figure 17 il
lustrates the general guidelines for delivery 
of the eclamptic patient as these relate to 
fetal prngno:,i:,. In the severe p1eecla111ptic
eclamptic patient the major concern is for 
the fetus. The earlier the gestation, the 
more guarded the prognosis since a live 
fetus of 30 weeks gestation or less has not 
been delivered from an eclamptic patient. 
If maternal conditions permit in severe pre
eclampsia-eclampsia of 30-32 weeks gesta
tion, induction of labor can be delayed un
til 34 weeks gestation. If the patient is 34 
or more weeks of gestation she should be 
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Fie. 17. Flow chart for delivery of eclamptic pa
tit>nl. Weeks of gestation ( by history) and clinical 
response dictate fetal prognosis. (From: Zuspan, Sym
posium on Toxemia,. of Pregnancy, Clin. Obstet. Gynec. 
9:9i0, 1966.) 

delivered as soon as possible after good 
therapeutic control. Induction is by means 
of intravenous oxytocin and an amniotomy 
is done at the appropriate time. It is often 
necessary to "ripen" the cervix with the 
administration of oxytocin and this should 
he borne in mind in relation to when the 
amniotomy is contemplated. Of the three 
t'l'8arean sections performed in 69 eclamptic 
study patients, only one was for a failed in
duction; the other two were done for ob
~letric complications [23]. It is often stated 
that the toxemic patient cannot be delivered 
because the cervix is "unripe". This is not 
a true statement. Figure 18 is a classifica
tion of 51 eclamptic patients according to 
the condition of their cervices and illustrates 
that most of the eclamptic patients delivered 
within 12 hours of induction [38). Those pa
tin1b thc1t need induction ate f1equently 
those of less than 36 weeks gestation. The 
obstetrician should not be deceived by the 
l'ondition of the cervix prior to an adequate 
trial of oxytocin, for it is felt that a higher 
fetal salvage is achieved if vaginal delivery 
is done. The increased fetal salvage of both 
Pritchard and Stone [25] and the Zuspan 
and Ward studies [8] indicate that the 
liberal use of magnesium sulfate in the ab
sence of other medications, along with a 
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Fie. 18. Duration of lahor in hours is on the ordinate and condition of crrvix on the abscissa. The groups are 
dh·id,·d info i:raduations of ont'-plus to four-plus. Weeks of gestation are within parentheses, and asterisk denotes 
oxytol'in stimulation. (From: Zuspan and Talledo, Factors affecting delivery in eclampsia. Am. J. Obst. Gynec. 100: 
672, 1%8.) 

prompt decision for delivery by the vaginal 
route, yields the highest fetal salvage. 

PROGNOSIS 

1e 1mmectiate prognosis tor the mother 
and fetus has been previously covered. It 
has been pointed out that the mild forms of 
preeclampsia are not associated with an in
creased fetal or maternal loss; however, the 
severe forms of preeclampsia-eclampsia are 
associated with an increase in fetal loss and 
a maternal mortality of less than 10 per 
cent. The association of other factors along 
with preecla,npsia-eclampsia, such as 
abruptio placenta, hypofibrinogenemia and 

137 

prematurity, add to the immediate prognosis 
of the fetus and the mother. 

A more important consideration is the 
long-term prognosis of both 
fetus. To date there have been no good 
long-term follow-up studies on infants born 
from toxemic mothers. Data are presently 
being gathered which will provide a more 
accurate picture of the toll taken by this 
disease. Studies should uncover the fact 
that fetal prognosis and long term morbidity 
is less favorable than is currently antici
pated f,rom mere counting of live fetuses. 

Follow-up studies on the long-term prog
nosis for the mother have shown that 
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«'l'lamp,-ia dot's not eontril1111t' to residual 
canliornsl'11lar disease [:19. -10, 1J.I ). It is 
till' gt'tlt'lic predisposition of the patient that 
dt•lennin1•,- wht'lhcr or not hypertension de
wlop,- lalt·r. ,-i11c1• those- patients in the 23-
yt•a r follow-up had a family history of hy
perlt·nsion if they had hypertension after 
the a~e of 50. 

The- one point that should Le emphasized 
is that if a diagnostic problem exists in the 
hypertensi\'e pregnant patient, a postpartum 
renal biopsy in the first five days postpartum 
is helpful in establishing a diagnosis of 
preeelampsia-eclampsia, hypertensive car
diovascular disease or latent. renal disease. 

The treatment of hypertensive disease 
and renal disease have intentionally been 
omitted, as attention has been focused on 
the diagnosis of preeclampsia-eclampsia 
and its therapy. The important point to 
make ref_arding vascular disease and renal 
disease is that an accurate diagnosis is 
neeessa ry hefore int ell igcnt management 
can Le achieved and that these are often 
elinieally confused with preeclampkia
eclampsia. 
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Management of 

Abruptio Placentae 
Ira M. Golditch, MD, and N. Edward Boyce, Jr., MD 

Analyzing 130 cases of abruptio placentae among 
26,743 deliveries (1:206), the authors conclude that ef
fective management depends primarily on early recog
nition of the high-risk patient, immediate hospitalization 
of all women with third trimester bleeding, prompt insti
tution of liberal whole blood replacement, and early 
definitive diagnosis. Except when hemorrhage can not 
be controlled, vaginal delivery should be expected after 
amniotomy and oxytocin stimulation in mild cases, or if 
the fetus has died in utero. In moderate and severe 
cases, if vaginal delivery is not imminent, the viable fetus 
probably will not survive unless cesarean section is per
formed as soon as blood replacement has been started 
and any existing coagulopathy has been corrected. 

Despite continuous efforts to improve standards 
of care for the parturient and her fetus, the 

United States still ranks 14th among the leading 
countries of the world in perinatal mortality. Abrup
tio Placentae accounts for approximately 15% of all 
such deaths. Recent obstetrical literature has allud
ed to earlier cesarean section and more liberal re
plac0ment of v1hole blood as means of improving 
fetal salvage rates and reducing maternal morbidity 
and mortality from premature placental separation. 
In order to underscore etiologic factors, appreciate 
difficulties in diagnosis, and arrive at an optimal 
method of management of patients with premature 
placental separation, we have analyzed retrospec
tively all cases of confirmed abruptio placentae at 
Kaiser Foundation Hospital, San Francisco, dur
ing the nine years 1960 to 1968. Consideration was 

From the Department of Obstetrics and Gynecology, The Pe~m
anente Medical Group and Kaiser Foundation Hospital, San 
Francisco. 

Presented in part before the Section on Obstetrics and Gynecolo
gy at the 118th annual convention of the American Medical 
Association, New York, July 15, 1969. 

Reprint requests to 2200 O'Farrell St, San Franciseo 94115 
1Dr. Golditch). 
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limited to those instances in which the classic clin
ical picture was presented, inspection of the pla
centa revealed retroplacental cloth with depression 
or disruption of the maternal cotyledons, or both; 
and in which fetal birth weight was at least 1,000 
gm (2.2 lb). 

Incidence; Severity 

The frequency of abruptio placentae has been 
variously reported to be from 0.4% to 3.5% of all 
deliveries.'·• At this hospital during the period re
viewed, abruption after the 28th week of preg
nancy was diagnosed in 130 (0.48%) of 26,743 de
liveries, an incidence of 1: 206. 

The 130 cases were classified according to sever
ity by the criteria of Page et al5: mild (external 
bleeding only, or mild tetany, no shock), 72 cases; 
moderate (tetany, uterine tenderness, possibly ex
ternal bleeding, fetal distress or death, no shock), 
:35 cases; severe (maternal shock or coagulation 
defect, tetany, intra-uterine death), 23 cases. 

Maternal Survival. - There were no maternal 
deaths. 

Fetal Rate. Ninety-one (70%) of 130 infants 
survived. The corrected fr )l survival rates for the 
subgroups were; mild: 61 of 72 which is an 87.1 % 
survival rate, corrected by omission· of two infants 
with congenital anomalies incompatible with life; 
moderate: 27 of 35 which is 82% survival rate, 
corrected by elimination of two infants in which 
fetal heart tones were absent on admission; severe: 
3 of 23 which is 30 % survival rate, corrected by 
omission of 13 infants in whom fetal heart tones 
were absent on admission. 

Maternal Age. - (Table 1). The incidence of 
abruption did not differ significantly according to 
year of life until age 30 years, after which it rose 
gradually, until in women older than 40 years the 
incidence was more than double the frequency in 
women younger than 30 years. 

Parity.-(Table 2). There was a small but nonsig-

Abruptio Placentae-Golditch & Boyce 
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nificant positive correlation between increasing 
parity and frequency of abruption. However, in 
fifth or later pregnancies, the frequency was more 
than three times that in first and second preg
nancies, and approximately double that in third 
or fourth. 

Gestational Age.-We did not determine the rel
ative incidence of abruption at various gestational 
ages, but found no statistical correlation between 
gestational age and severity of abruption. The life 
risk attendant upon abruption clearly diminished 
with increasing. fetal size, or gestational age, or 
both. Of the 130 infants, 66 (51.6%) were prema
ture. Only 33 premature infants (50%) survived 
the neonatal period, while 58 (90%) of the mature 
infants lived. Our 11.5% incidence of breech pre
sentation (15 infants) reflects the high prematurity 
rate. 

Recurrent Abruption.-Five (7%) of women with 
mild abruption had previously experienced abrup
tion; three (9%) of the 35 with moderate abruption, 
and four (16.6%) of the 23 with severe abruption 
had such a history-a frequency similar to the 17% 
five times the expected incidence) noted in severe 
cases by de Valera0 and by Hibbard and Jeffcoate.2 

Of more importance, recurrent separation tended 
to be more severe than the initial episode. One must 
seriously consider cesarean section for any patient 
with recurrent abruptio placentae. 

Toxemia and Hypertension.-While some au
thors3·0·' have observed toxemia in 16% to 60% of 
patients with abruption, Hibbard and Jeffcoate2 

recently reported the much lower incidence of 6%. 
They suggested that toxemia is not important 
etiologically, but that hypertension may precipitate 
the accident if placental attachment is insecure for 
other reasons. 

Preeclampsia as determined by hypertension, 
proteinuria, and hyperreflexia was present in 26 

10 1 u1 uur lJU patients. rwe t0.1:S'10J na 
chronic hypertension, diagnosed antenatally. The 
incidence of toxemia rose from 13.9% iri mild cases 
to 25.7% in moderate and 52.1 % in severe cases. 

Folic Acid Deficiency.-lt has been postulated 
that folate deficiency early in pregnancy is a com
mon cause of abruption; however, there have been 
conflicting reports as to its role in this regard. 2 ·•·

0 

Only 26 ( 20 % ) of the women in our series were 
anemic (hematocrit value <34%) bn admission; 
among these, the hematocrit reading was less than 
30% in eight patients (6.1 %). During 1963 to 1966, 
when folic acid was not given at our hospitals, there 
were 57 cases of premature placental separation 
among 10,669 deliveries; this 0.53% incidence is 
comparable to the lowest reported in any large 
series whether or not folic acid was used, and not 
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Table !.-Relationship Between Maternal Age and 

Age 
(yr) 
<20 
20-24 
25-29 
30-34 
35-39 
40-44 

Parity 
1 
2 
3 
4 
5 

Incidence of Abruptio Placentae 

Abruptio Placentae 

Patients Mod-
(No.) Mild erate Severe Total Incidence 
3,346 6 7 1 14 1:239 
7,953 25 5 4 34 1:234 
8,254 21 11 3 35 1:236 
4,596 10 8 10 28 1:164 
2,095 7 2 5 14 1:149 

499 3 1 1 5 1:100 

Table 2.-Relationship Between Parity and 
Incidence of Abruptio Placentae 

Patients 
(No.) 
9,032 
7,068 
4,338 
2,957 
3,348 

Abruption 
(No.) 

34 
25 
24 
13 
34 

Incidence 
1:266 
1:283 
1 :181 
1:227 
1:98 

% 
0.42 
0.43 
0.39 
0.60 
0.67 
1.00 

% 
0.37 
0.35 
0.55 
0.44 
1.01 

statistically different from the overall incidence of 
abruption in our series. 

Methods of Management and Outcome 

Our policies with respect to management of 
abruptio placentae are presented in approximately 
chronologic sequence of specific factors: prophy
laxis, diagnosis, amniotomy, supportive therapy, 
mode of delivery, and management of complications. 

Prophylaxis.-Vntil the role of folic acid in the 
etiology of abruptio placentae is clarified, we feel 
that folic acid should be included in the daily pre
natal vitamin supplement, and that it should be 
started as early in pregnancy as possible. The 1.0 
mg dose contained in most prenatal vitamin com
pounds is probably sufficient to prevent megalo
blastic anemia of pregnancy, but may cause the 
hemat ' • · · · 
to normal while 
progressive. 

Diagnosis.-All patients with third trimester 
_bleeding are hospitalized immediately. The sudden 
onset of severe,continuous abdominal pain, low ba-:;k 
pain, or both, followed by vaginal bleeding is con
sidered virtually diagnostic of moderate or severe 
placental separation. 

Careful abdominal palpation may aid in diagnosis 
before definitive diagnostic procedures are carried 
out: the uterus is usually tender or irritable, and 
may be board-like and enlarging. Fetal heart tones 
may be inaudible, and fetal palpation may be diffi
cult or impossible. 

Painless vaginal bleeding without uterine tender
ness or irritability does not exclude the diagnosis of 
abruption. In three of our patients with mild, four 
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with moderate, and two with severe abruption, 
painless vaginal bleeding and an admission diagno
sis of placenta previa led to delay in aggressive 
management. This situation was particularly de
ceptive when gestation was less than 36 weeks and 
symptoms were so minimal that prolongation of 
pregnancy in the hope of improving chances of fetal 
survival was an important consideration. In the 
group with premature fetus and painless bleeding, 
close observation for changing signs and symptoms, 
hematologic evaluation, and placental localization 
studies (such as scintillation scanning with tech
netium Tc 99m) are essential for early diagnosis of 
abruption. Mild placental separation with minimal 
bleeding and uterine tenderness is often an exclu
sion diagnosis and is frequently recognized retro
spectively. 

Definitive diagnosis is made by double set-up 
examination with anesthesia ready, operative pack 
open, blood on hand, and the doctors scrubbed. 

Amniotomy.-Amniotomy is performed as soon as 
possible after exclusion of placenta praevia, to de
crease intra-amniotic tension and reduce extravasa
tion of blood into the myometrium. This procedure 
often gives a clue to the presence of intra-amniotic 
bleeding when external bleeding is absent. If sat
isfactory labor does not soon follow amniotomy, 
oxytocin is given intravenously to institute or in
crease uterine contractions. 

Amniotomy was performed in 67 (63%) of the 
106 patients with presumed intact membranes. In 
one, cord prolapse immediately followed the pro
cedure at 8 cm dilatation. A live, 1,304 gm (2 lb 14 
oz) infant was delivered vaginally. Amniotomy was 
supplemented by intravenously administered oxy
tocin in 40 ( 30%) of the 130 patients. 

Supportive Therapy.-As soon as possible after 
admission of a patient with abruption, it is our 
policy to start the intravenous administration of 
fluids, and to draw blood for typing, crossmatchin 

crot observation. lt bleeding is profuse, rapid 
infusion of large amounts of Ringer's solution or 
dextran 70 often helps to stabilize vital signs until 
blood is available. 

Blood replacement must be rapid, and often 
massive. It must far exceed estimated blood loss, 
especially when abruption is moderate or severe, in 
order to maintain adequate visceral perfusion and 
to prevent shock and renal damage. It is fallacious 
to balance blood replacement against estimated 
blood loss before delivery, because external bleeding 
may be minimal while retroplacental bleeding may 
be copious. 

In our study. thr mild and moderate groups dicJ 
not differ significantly with respect to estimated 
blood loss: but estimated blood loss was greatly 
inereased in severe abruption (Table 3). Of the five 
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patients with mild abruption who received blood by 
transfusion, three were admitted with a diagnosis of 
placenta praevia and were treated by expectant 
observation and blood replacement, receiving 500, 
1,500 and 2,000 cc of whole blood before the diag
nosis of abruption was made. Only 30% of the 
patients with severe abruption had estimated blood 
loss as low as 250 to 750 ml; 56% were estimated 
to have lost between 900 and 1,500 ml of blood. 

The term "obstetric shock," implying shock out 
of proportion to blood loss, is a misnomer. Shock 
occurring during obstetric hemorrhage is the result 
of profound hypovolemia due to grossly underesti
·mated blood loss. To determine the efficiency of 
blood replacement, we compared hematocrit values 
before delivery and approximately 48 hours post 
partum, when cardiovascular hemodynamics had 
stabilized and readjustments in blood volume and 
hematocrit value had occurred (Table 4). A signifi
cant positive correlation was seen between severity 
of placental separation and underestimation of 
blood loss and replacement. There was no instance 
of overhydration or overtransfusion in our series; 
but many patients received undertransfusions, es
pecially those patients with severe abruption. 

During shock, peripheral venous pressure is not 
an accurate indicator of blood volume, partly 
because compensatory vasoconstriction maintains 
blood pressure until this mechanism can no longer 
adjust the circulatory system to its critically re
duced volume. Indeed, this protective mechanism is 
pOtentially lethal, leading at the extreme to renal 
and uterine ischemia, oliguria, fetal anoxia, and 
pituitary necrosis. Certainly, vasoconstrictors are 
contraindicated in the management of abruption. 

Quantitative determination of blood replacement 
is best assessed by monitoring the central venous 
pressure ( CVP). While not accurately reflecting 
blood volume, CVP indicates cardiac competence 
to accent and exoel venous retum, and is therefore, 
an excellent guide to safe blood volume replace-
ment" An abrupt rise in CVP over 13 to 15 cm of 
saline solution warns of impending myocardial fail
ure (a possible result of circulatory collapse), or of 
acute pulmonary edema, or both. Progressive de
cline in CVP on serial measurements suggests con
tinuing blood loss. Fluids and drugs should not be 
infused through the CVP catheter, as they may 
have a bolus effect on the heart, leading to cardiac 
arrhythmia or arrest. 

Management of Coagulation Failure.-Coagula
tion failure is usually due to hypofibrinogenemia, 
but may also be associated with abnormalities in 
platelet function." Prompt delivery unaccompanied 
by trauma usually limits progression of the coagu
lopathy and eliminates the need for further ther
apy, assuming uterine contraction is maintained. If 
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coagulation failure does not occur within eight 
hours after the onset of placental separation, it 
probably will not occur at all. IO 

Cesarean section performed before correction of 
hypofibrinogenemia almost always causes persistent 
bleeding from all cut surfaces. Fibrinogen should be 
replaced to approximately 150 mg per 100 ml be
fore cesarean section 10

; this requires approximately 
4 to 6 gm. 

Hypofibrinogenemia was clinically apparent in 
six (26%) of our 23 patients with severe placental 
separation. This compares favorably with the 38% 
incidence reported by Pritchard and Brekken' 0 in 
141 patients with severe abruption. Four of our 
patients received 2 to 6 gm of fibrinogen. Two who 
delivered vaginally shortly after admission did not 
receive fibrinogen, and stopped bleeding just after 
delivery. Severe thrombocytopenia, with normal 
fibrinogen levels, developed in one patient who was 
toxemic (blood pressure 200/100 mm Hg) during 
labor. She was delivered vaginally 2 ½ hours after 
admission, following amniotomy, intravenously 
administered oxytocin, and magnesium sulfate ther
apy. Immediately post partum, the patient con
tinued to bleed from the uterus and from a large 
vaginal hematoma, went into shock, and rapidly 
became oliguric, comatose, and decerebrate, either 
from an unrecognized eclamptic seizure or from 
intracranial hemorrhage. Her blood loss was esti
mated at 2,500 ml; she received 6,000 ml of whole 
blood and 8 units of platelets. After 13 days of 
unresponsiveness, the patient's condition improved 
and she was discharged on the 20th hospital day. 

Antifibrinolytic Agents.-The indications for use 
of antifibrinolytic agents such as epsilon-amino
caproic acid (EACA) are fetal death in utero with 
profuse generalized bleeding, and fibrinogenolysis, 
as determined by rapid clot lysis. Epsilon-amino
caproic acid should not be used while the fetus is 
alive, as it crosses the placenta and may cause fetal 
coagulooa 

Recently, the use of heparin sodium in the treat
ment of intravascular coagulation has been sug
gested.''·'" Antifibrinolytic agents should probably 
be used only in combination with heparin because 
of the risk that they may maintain intravascular 
thrombi in patients with continuing intravascular 
clotting even though the fibrinolytic system has 
been activated." We have not had occasion to use 
EACA or heparin in any of our patients. 

Delivery.-Mild placental separation is managed 
by amniotomy and stimulation of the uterus through 
the intravenous administration _of oxytocin, in the 
anticipation of vaginal delivery. If symptoms pro
gress or fetal heart tones become irregular, we are 
prepared to perform cesarean section immediately. 
In moderate or severe abruption, if fetal heart tones 
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Table 3.-Estimated Blood Loss and Blood Replacement 

Estimated 
Blood Loss 

(ml) 
<2500 
250-750 
>750 
Blood Replaced 

(ml) 
500 

1,000 
1,500 
2,000 
2,500 
6,000 
6,500 

Abruptio Placentae 

Mild Moderate Severe 
,-------.A----,,------J-------~ 

No. % • No. % No. % 
9 12 5 15 0 0 

53 74 23 65 7 30 
10 14 7 20 16 70 

1 
1 
2 
1 

1 
4 
3 
1 
1 

2 
5 
6 
1 
1 
1 
1 

Table 4.-Comparison Between Predelivery and 
Postdelivery Hematocrit Values 

Difference 
% 

;;.5 
6-9 

?;10 

Abruptio Placentae 
----------M ii d Moderate Severe ~~-----~ 

~ % ~ % ~ % 
55 76 20 57 7 31 
14 20 11 32 6 26 

3 4 4 11 10 43 

are audible the combination of rapid blood replace
ment, correction of coagulation failure, and cesarean 

· section offers the best chance of fetal salvage. Many 
authors have achieved high salvage rates (79%," 
81.5%,'" and 91 % 1•) by early cesarean section, be
fore the onset of shock and coagulation difficulties. 

If the fetus dies in utero, the patient's condition 
should be managed conservatively by blood replace
ment, correction of blood coagulopathy, and induc
tion or stimulation of labor in the anticipation of 
vaginal delivery. Cesarean section is indicated only 
if hemorrhage persists after stabilization or if labor 
does not progress after three or four hours; it 
then becomes important, as continued intra-uterine 
bleeding and defibrina tion may lead to irreversible 

ernal death 
Of our 29 cesarean sections, 25 were performed 

in attempts to salvage live infants; 23 infants 
(92%) survived. Sixty-eight (67.3%) of the 101 
babies delivered vaginally survived. Five of the 72 
women with mild abruption were delivered by 
cesarean section all for reasons other than abruptio 
placentae. In the moderate group, all 15 infants 
delivered by cesarean section survived. Among 20 
babies delive_red vaginally, six died during the neo
natal period. Nine of the 23 women with severe 
abruption were delivered by cesarean section. In 
five cases, in which the procedure was an attempt 
to salvage a live infant, three infants survived. In 
these three instances, cesarean section was per
formed within 90 minutes after diagnosis. The other 
four cesarean sections were performed in the inter-
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Table 5.-Diagnosis-Delivery (D-D) Interval 
Compared to Corrected Fetal Survival 

D-D Interval 
(hr) 

<2 
2-4 
4-6 
6-8 
>8 

Totals 

Corrected Fetal Survival 

Abruptio Placentae Mod-
Mild • erate• Severe• 

Mod- ,~r-----"-------,-....A--., 
Mild erate Severe No. % No. % No. % 
44 20 10 42 95 19 95 3 30 
15 7 5 10 67 5 71 

7 3 2 6 86 2 67 
1 0 3 
3 3 3 3 100 1 33 

70 33 23 61 87.1 27 82 3 30 

•Degree of abruptio placentae. Total survival rate: 70%. 

est of a mother in shock, with hypofibrinogenemia, 
or both, whose condition had been stabilized, and 
who failed to progres in labor after amniotomy and 
intravenous oxytocin stimulation. 

Postpartum Complications.-Six (26%) of the 
patients with severe abruption were in shock on 
admission or during labor. Three became oliguric 
secondary to hypovolemic shock. There were no 
instances of renal cortical necrosis. Prompt . whole 
blood replacement, in amounts determined to be 
adequate by CVP monitoring, maintained visceral 
circulation and prevented serious renal damage. 
The postpartum patient who is oliguric after ade
quate blood replacement may be given a trial of 
mannitol therapy. If there is no increase in urine 
output, mannitol is stopped and the usual therapy 
for acute tubular necrosis is instituted. 

Once the immediate problem is corrected and the 
infant delivered, the incidence of puerperal com
plications is small. Only 15% of our patients had 
postpartum complications other than oliguria: en
dometritis (nine patients), urinary tract infection 
(three patients), postpartum hemorrhage (4 pa
tients), and one instance each of septicemia and 
ruptured uterus. Three patients with severe abrup
tion were found on cesarean section to have Couvel
aire uterus. In none of these was hysterectomy 

' cesarean hysterectomy was done because of large 
leiomyomata. 

Fetal Outcome 

Diagnosis-Delivery Interval.-The diagnosis-de
livery (D-D) interval is related to corrected fetal 
survival in Table 5. ':['he D-D interval was less than 
four hours in 59 (84%) of the 72 patients with 
mild abruption. In this group there was no correla
tion between fetal salvage rate and D-D interval. 
Two infants with congenital anomalies incompati
ble with life were eliminated from the analysis. Two 
potentially preventable deaths occurred: A 1,449 
gm (3 lb 5 oz) fetus was delivered six hours after 
diagnosis of abruptio placentae; the fetal heart 
tones had ceased three hours before delivery. A 

292 JAMA, April 13, 1970 • Vol 212, No 2 

2,467 gm ( 5 lb 7 oz) baby, born 2 ½ hours after 
diagnosis, died of respiratory distress syndrome and 
pulmonary hemorrhage. The remaining five infants 
who died weighed under 1,619 gm (3 lb 11 oz); in 
two of these, the diagnosis of abruption was made 
at the time of delivery. The D-D interval was under 
four hours in 27 (82%) of the 35 patients with 
moderate abruption. Of the six neonatal deaths, 
only two were potentially preventable. The other 
four babies who died weighed under 1,162 gm (2 lb 
9 oz); all were delivered within six hours of diagno
sis. The three surviving infants of the severe group 
were delivered within 90 minutes of diagnosis. In 
two patients, fetal heart tones disappeared within 
30 minutes of admission, before delivery could be 
effected. There were three neonatal deaths, none of 
which was considered preventable; each of the three 
infants weighed under 1,591 gm (3 lb 10 oz). In the 
moderate and severe groups, there was a significant 
inverse correlation between fetal survival and D-D 
interval: the shorter the D-D interval, the greater 
the fetal survival rate. 

Among the fetal complications of abruptio pla
centae . are premature birth, hyperbilirubinemia, 
anemia, and hyaline membrane disease. Irrespective 
of maturity, the fetus is more likely to be depressed 
at birth if abruption has occurred than if delivery 
has been normal. Neurologic evaluation during the 
first year of life has demonstrated that the prema
ture infant born after placental separation is at 
considerable disadvantage. 13 Birth weight and Apga1 
score appear to be reliable indices of fetal prognosi1 
in abruptio placentae. 

Pulmonary hemorrhage as a complication of pla
cental disruption deserves comment. The fetus lives 
in a basically hypoxic environment'"; and fetal 
hypoxia, which is intensified by premature pla
cental separation, has been considered to be a 
major cause of neonatal pulmonary hemorrhage, 
especiallv in the prematur · " · · 
respiratory movements. In fact, pulmonary hemor
rhage may represent a more severe form of the 
pathologic process responsible for hyaline mem
brane disease. 16 A bleeding tendency has been 
noted in newborns with respiratory distress. 16

•
11 It 

is interesting to postulate an association between 
subclinical hypofibrinogenemia and hypoxia of 
abruption, and the development of hemorrhagic 
complications in the newborn. Perhaps earlier de
livery by cesarean section in all but the mildest 
cases of abruption would avert this event in the 
neonate. 

Of the 130 babies in our series, Ill (85.3%) 
were born alive, and 91 (70%) survived the neo
natal period. Fifteen (I 1.6 % ) had died in ute;·o 
before admission. Four others ( 3.1 % ) died after 
admission, but before delivery. Twenty died during 
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the neonatal period; 19 of these weighed less than 
2,500 gm 5.5 lb). 

Hyperbilirubinemia was noted in seven babies, 
six of whom were premature. Two exchange trans
fusions were performed, both in premature infants. 

Hemoglobin levels were below 17 gm/100 ml in 
4% of the neonates-approximately twice the ex
pected incidence of fetal anemia. Although low fetal 
hemoglobin values are rarely encountered, aware
ness of this possibility may prevent further fetal 
morbidity. 

Respiratory distress syndrome occurred in five 
premature infants, and was the cause of death in 
four. 

Conclusions and Summary 

Part of the problem of management of abruptio 
placentae is recognition of high-risk patients. In 
this group we include women of high parity and 
advanced age; and those with chronic hypertension, 
preeclampsia, poor nutritional status, or a history 
of previous placental separation. 

All patients with third trimester bleeding are 
hospitalized immediately. Management is aggres
sive, with rapid and liberal whole blood replace
ment and correction of coagulation failure. 

The diagnosis of abruption should be · made as 

early as possible, preferably by "double set-up" 
examination. Blood loss and replacement, which are 
often grossly underestimated, should be monitored 
by CVP, especially in severe cases. In mild cases, 
vaginal delivery should be anticipated after amniot
omy and stimulation with intravenously admin
istered oxytocin. In moderate and severe cases, if 
fetal heart tones are audible, unless vaginal delivery 
is imminent within minutes, cesarean section should 
be performed as soon as blood replacement has been 
started and coagulopathy (if it exists) has been 
corrected. Cesarean section is not usually indicated 
if the fetus has died in utero, unless hemorrhage 
continues after adequate blood replacement and 
correction of coagulation failure, or unless labor 
fails to progress after amniotomy and intravenous 
oxytocin stimulation. 

It is only by the liberal and early use of whole 
blood transfusions and rapid cesarean section at an 
early stage of the abruption process, that we will 
allay the onset of severe and potentially irreversible 
maternal complications, and can hope to increase 
the incidence of fetal survival. 

Nonproprietary and Trade Names of Drugs 
Technetium Tc 99m-Neimotec, Pr>rteg-99m, Technekow Gen

erator, Teehnekow-CS Generator, Technetope. 
Oxytocin-Pitocin, Syntoeinon, Uteraeon. 
Dextran 70-Macrodex . 
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THE PREGNANT DIABETIC 

No other patient in obstetrical practice requires the expert liaison be-

tween internist, obstetrician and eventually the pediatrician for care than the 

pregnant diabetic. Diabetes mellitus complicates about one in every 325 pregnancies, 

and latent or gestational diabetes may have an equal incidence. Maternal mortality 

is only slightly increased, but morbidity is considerably worsened. Perinatal 

mortality is still about 10-25% and the incidence of anomalies in the offspring 

of diabetic patients is five times the average. 

Before the advent of insulin in 1921 most women with diabetes were too ill 

to conceive. The exact cause of the infertility in diabetic women during the 

preinsulin era is not clear, but amenorrhea was common, the incidence being as 

high as 50%. In the infrequent cases in which pregnancy did occur, about one

fourth of the mothers and one-half of the fetuses and infants dies. 

With the advent of insulin, and increased knowledge concerning causes and 

treatment of diabetes, pregnancy in diabetic women became more common. The 

outcome of the diabetic pregnancy depends on the seriousness of the disease and 

the management the patient receives during the gestational period. 

For purposes of identification, diabetic patients are classified under a 

system defined by Dr. Patricia White. They are as follows: 

Class A Chemical diabetes only 

Class B - Diabetes with adult onset (after age 20 years) 

Class C - Diabetes of long duration (10 to 19 years) 

Class D - Diabetes more than 20 years, or onset before age 10, or with 

vascular lesions, benign retinopathy, or calcified leg arteries. 

Class E - Diabetes with calcification of iliac or uterine arteries 

Class F - Diabetes with nephropathy 

It is apparent from many studies that maternal prognosis depends on the 

classification of the diabetes and good medical and obstetrical care throughout 
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the pregnancy and puerperium, Today, almost all maternal deaths from diabetes 

occur because of less than optimal care. 

The prognosis for the fetus, although vastly better than in the pre-insulin 

era, is still guarded. It depends to a considerable degree on the intensity of 

the diabetes, its duration, the presence of maternal renal, or vascular disease 

and the development of complications during the pregnancy. 

Some of the more complex problems that medical personnel must deal with in 

the pregnant diabetic are: (1) nausea and vomiting in early pregnancy, a common 

complaint, may lead to insulin shock, or if prolonged and severe (hyperemesis) 

could lead to ketosis. (2) Infection is more prevalent in diabetics, and commonly 

results in insulin resistance and ketoacidosis unless promptly recognized and 

treated. (3) There is usually a changing insulin requirement as the pregnancy 

progresses, requiring close monitoring by the patient and her physician. (4) The 

normal lowering of the renal glucose threshold during pregnancy can cause con

fusion to the diabetic patient as she checks her urine. (5) Close supervision and 

education of the patient to gain a cooperative attitude from her is essential. 

There are several Obstetrical complications that are common in pregnant 

diabetics. They are: (1) Pre-eclampsia and eclampsia occurence is 3-4 times 

greater. (2) Congenital anomalies occur 5 times more often, (3) macrosomia - the 

large size of the fetus often leads to problems in labor and deli 

incidence of infection, and greater severity of infection, (5) Intrauterine 

fetal demise after 37th week of gestation (6) Polyhydramnios (7) Post-partum 

hemorrhage • 

Although increased knowledge and diagnostic tests have helped to decrease 

tile maternal and perinatal mortality and morbidity rates, it is felt that there 

is room for further intensive investigations. The management of the pregnant dia

betic should include consideration of the following: A select group of physicians 
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skilled in the treatment of diabetes and in obstetrics should assume primary 

responsibility for care throughout the pregnancy. At the time of delivery, an 

anesthesiologist cognizant of the problems of the diabetic mother and her fetus, 

is a desirable addition, and a pediatrician, skilled in the care of high-risk in

fants, should immediately assume the responsibility for the care of the infant. 

Ideally, the patient will be seen early in her pregnancy, and follow-up appointments 

made every two weeks during the first and second trimesters, and weekly during the 

last trimester. Education for the mother as to the close checking of her urine 

and what and when she should report to her physician is of utmost importance. Hosp

italization may be needed if problems of diabetic control arise. These may be 

for brief periods from time to time until control is re-established, and the patient 

well-educated to carry on at home. 

Adjustments in insulin dosage must be supervised closely. Most physicians 

follow the blood plasma glucose levels rather than the urine, since the lowered 

renal glucose tolerance level tends to distort somewhat the significance of the 

glucosuria. Another accepted practice of better control is the splitting of the 

insulin dosages so the patient does not receive one large dose in the morning and 

none the rest of the day. Dr. Joseph Brown of the University of Iowa Department 

advocates the insulin be regulated in this manner if the 

patient is taking over 40 units of insulin per day: 

AM dosage: 50% of requirement in NPH Insulin 

15% of requirement in Regular Insulin 

PM dosage: 35% of requirement in NPH Insulin 

The patient is also given a mid-morning, mid-afternoon, and evening snack, so is 

able to carry through the 24 hour period with more even levels both in insulin and 

nourishment. He also advocates some salt restriction -- a "no-added" salt diet is 

usually recommended. 1 
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measurements of the amount of glucose administered IV must be kept, and a liter 

of 5% Glucose in water is counted as a replacement for each missed meal. After 

delivery the insulin requirement usually decreases markedly, and it may fluctuate 

for a few days. It is usually felt that the patient will stabilize at her pre

pregnancy requirements after about 72 hours. 

The patient who is classified as a Class A (chemical) diabetic may also be

come a challenge during pregnancy. These patients need close supervision, and 

should be given small amounts of insulin if the need arises. The use of an oral 

hypoglycemic agent (Orinase) is contraindicated in pregnancy, because of its 

tendency to produce•evere hypoglycemia in the infant. These patients usually can 

be allowed to progress to term in their pregnancies, providing they are closely 

supervised by the physician and remain free of obstetrical complications. 

The diabetic mother ideally should be delivered in a medical center where 

all facilities are provided. The availability of an anesthesiologist, immediate 

availability of blood for transfusion, rapid Cesarean section capabilities, elec

tronic monitoring of labor, and an intensive care neonatal care nursery to re

ceive the infant are of the utmost importance in the successful outcome of 

these pregnancies. 

Hirth control information should be readily available to the diabetic mother, 

means ~t aesired, or by reversible practices. 

Prepared by: 
Norma Ferguson, · R. N. 

1. Joseph Bro~1, Dept. of Internal Medicine, University Hospitals, Iowa 
City--personal communication 
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Prognostic index for vaginal delivery 

in breech presentation at term 

Prospective study *Reprinted, by permission of author 
and c. V. Mosby Company 

GERALD I. ZATUCHNI, M.D., M.Sc.* 

GEORGE J. ANDROS, M.D.** 

Philadelphia, Pennsylvania 

The obstetric decision of allowing the vaginal delivery of a term fetus in breech 
presentation is fraught with danger. In our present state of knowledge, the choice of 
abdominal versus vaginal delivery in these cases resides mostly in the obstetrician's 
experience. It is unfortunate that this decision is the wrong one on far too 
many occasions. Retrospective analysis of term breech presentation has led us to 
the development of a Breech Scoring Index. The present study, a prospective one, 
emphasizes the usefulness of the Index in selecting those patients< whose labor 
should be terminated by the abdominal route. Experience with the Breech Index 
demonstrates that approximately 20 per cent of patients with a term fetus in breech 
presentation will require cesarean section. The morbidity and mortality associated 
with breech presentation will be significantly decreased by the use of the Breech Index. 

I N T H E Collaborative Study of Cerebral 
Palsy, 1 it was shown that abnormal neuro
logic development and retarded motor de
velopment occurred twice as often when 
the infant was delivered as a breech pre
sentation. Morgan and Kane,2 in their co
operative hospital survey of 16,327 breech 
births, demonstrated that the fetal mortality, 
when the breech presents, is three and one
half times as high with a cephalic presenta
tion, even after correction for prematurity. 
Many large surveys3

• 
4

• 
5 have shown that 

the underlying cause for this increase in fetal 
mortality and morbidity with breech delivery 
at term is unrecognized fetopelvic dispropor
tion. 

Pelvic diameters measured radiologically 

From the Department of Obstetrics and 
Gynecology, Temple University Medical 
Center. 

*Present address: The Population 
Council, 230 Park Avenue, New York, 
New York 10017. 

** Present address: Department of 
Obstetrics and Gynecology, Jefferson 
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may be adequate for a cephalic presentation, 
but inadequate for the same infant in breech 
presentation. This is so because the aftercom
ing head has no opportunity to mold. 
Further, a small or large degree of feto
cervical extension and rotation inherent in 
every breech delivery may introduce diam
eters larger than the biparietal diameter. 

The use of ultrasound techniques for deter
mining the actual biparietal diameter is ex
tremely accurate. However, the same criticism 
applies to this diagnostic modality as stated 
above for the use of radiologic techniques. 

The decision of the obstetrician to allow 
the vaginal delivery of a breech presentation 

pendent upon many factors. In 
a previous paper,6 we analyzed these per
tinent factors and established in retrospect 
the validity of a Breech Index to select those 
patients who probably should be delivered 
by cesarean section. 

Table I depicts the pertinent data required 
and the points ascribed to each factor. The 
total score may range from O to 11. Worthy 
of notation is the fact that some period of 
labor must have existed prior to admission 
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Table I. Criteria for scoring 

Parity 
Gestational age 
Estimated fetal weight 

Previous breech* 
Dilatationt 
Stationt 
*Greater .than 2,500 grams. 

0 

Primigravida 
39 weeks or more 
Over 8 pounds 

(3,630 grams) 
None 
2 cm. 
-3 or higher 

tDctermined by vaginal examination on admission. 

to the hospital. The scoring system cannot 
be applied to those patients scheduled for 
elective induction. 

We have shown that the complications of 
labor and delivery in breech presentation at 
term occurred almost exclusively in those 
patients who had a score of 3 or less. All 
patients delivered by cesarean section were in 
the low-score group. In addition, many low
score patients who were delivered vaginally 
had severely traumatized infants. Four deaths 
occurred in the low-score group, all directly 
related to difficulty in extracting the after
coming head. 

Of the 137 patients with high scores ( 4 
or more), only one infant required endo
tracheal resuscitation. There was no fetal 
mortality or morbidity related to vaginal 
delivery in this entire group. 

With these retrospective results in mind, 
we stated that all patients who had a score 
of 3 or less should be delivered abdominally. 
When the score is 4, careful re-evaluation of 
the patient and the size of the fetus should 
be accomplished. If this evaluation remains 
the same, then vaginal delivery should be 

e1S ::> or more, tnere 
should be no difficulty with breech delivery 
by the vaginal route. 

Further, when the score is high and abnor
mal labor develops, oxytocic stimulation may 
be used to advantage. Oxytocic stimulation 
in the low-score group is to be avoided, as 
in almost all instances the background for 
the low score is fetopelvic disproportion. 

The prospective study has been done to 
properly evaluate the Breech 1ndex. In this 

Breech scoring index 855 

Points 

Multipara 
38 weeks 

1 

7 to 7 pounds, 15 ounces 
(3,629-3,176 grams) 
One 
3 cm. 
-2 

2 

3 7 weeks or less 
Less than 7 pounds 

( < 3,175 grams) 
Two or more 
4 cm. or more 
-1 or lower 

Table II. Type of breech delivery 

Type 

Spontaneous 
Partial extraction 
Complete extraction 
Cesarean section 

Total 

No. 

7 
76 
32 
24 

139 

% 
5.0 

54.7 
23.1 
17.2 

100.0 

study no direct attempt was made to. influ
ence the management of any patient. The 
factors involved in the scoring system were 
indicated on work sheets provided to the 
staff upon admission of the patient to the 
labor suite. Follow-up of each patient was 
then accomplished by the authors. 

Materials 

This report covers the period from Sept. 
1, 1963, to April 30, 1966. During this time 
there were 6,117 deliveries at Temple Uni
versity Health Sciences Center, of which 218 
(3.4 per cent) were breech presentations. 
Upon eliminating premature births, cases of 
severe congenital anomalies, prolapsed cord 
cases, and bleeding placental problems 139 
cases are available for analysis. 

Primigravidas constituted 37 per cent (51 
patients) of the series. The ages for all pa
tients ranged from 14 to 43 years, with 16 
patients over the age of 35. 

Results 

Table II shows the types of delivery uti
lized by the staff and residents. Table III 
demonstrates the distribution of scores and 
the correlation of outcome. Table IV is a 
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Table III. Score distribution and correlation of outcome 

Low score 

0 I I I 2 I 3 

Total patients 1 8 13 8 
Abnormal labor 1 7 11 4 
Cesarean section 1 7 9 6 
Vaginal delivery 

(complicated) 0 1 3 2 
Corrected breech 

mortality 0 0 I* 
Neonatal morbidity 0 It 2t 

* Anoxia, convulsions, intracerebral hemorrhage. 

tBrachial palsy. 

!Anoxia, pneumonia, pneumothorax. 

§VII nerve palsy, apneic episodes, convulsions. 

Table IV. Duration of labor 
( vaginal delivery) 

Breech index 

Nulliparas 
First stage 
Second stage 

Multiparas 
First stage 
Second stage 

Low score 
(0-3) 

10 hr., 34 min. 
1 hr., 29 min. 

8 hr., 10 min. 
48min. 

High score 
( 4_-_1 I) 

7 hr., 52 min. 
41 min. 

5 hr., 46 min. 
23 min. 

comparison of the duration of labor of the 
high-score versus the low-score group. 

When the infants' weights were analyzed, 
it was found that 76 per cent of the low
score group weighed in excess of 3,500 grams 
as compared with only 21 per cent of the 
high score group. 

Table V shows the results of oxytocic 
stimulation when abnormal labor occurred 
in both groups. 

Comment 

0 
2§ 

The cesarean section rate in the retrospec
tive study was 6 per cent. Had all low-score 
patients been delivered abdominally, the sec
tio~ rate would have been 21 per cent. This 
would have avoided 4 infant deaths and 
many instances of severe anoxia, infant and 
maternal trauma, and perhaps the later se
quelae of cerebral palsy and retardation in 
general. 

Points 

4 

10 
2 
0 

0 
0 

5 

42 
5 
I 

0 

0 
0 

High score 

6 I 7 

28 17 
3 2 
0 0 

0 0 

0 0 
0 0 

I 8 I 9 

8 4 
0 0 
0 0 

0 0 

0 0 
0 0 

In the prospective study, the cesarean sec
tion rate was 17.2 per cent (24 patients). 
There was one case of fetal death and 5 
cases of severe neonatal morbidity. Had all 
patients with a low score been delivered ab
dominally, the section rate would have been 
21.5 per cent (30 patients). The mortality 
and morbidity occurred only in those infants 
who had a low score and who were delivered 
by the vaginal route. 

When the duration of labor was analyzed, 
it was found that labor was definitely pro
longed in the low-score group, regardless of 
parity. Further, the infant weights were sig
nificantly higher in the low-score group. The 
neonatal morbidity indicates that the low
score fetus has a poor chance of being safely 
delivered vaginally. 

The use of oxytocin is not warranted in 
those patients with abnormal labor and low 
score. Seventeen patients in the low-score 
group were given oxytocic stimulation be
cause of abnormal labor. Thirteen were sub~ 
scquently delivered abdominally without 
fetal morbidity. Four infants were delivered 
vaginally and, in all cases, severe morbidity 
resulted. · 

In 12 high-score patients with abnormal 
labor, 11 were given oxytocin. All were de
livered vaginally without. morbidity. 

Many3• 4 have suggested that a reasonable 
cesarean section rate in term breech presen
tation would be about 20 per cent. The 
vagueness of which 20 per cent has con-
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Table V. Oxytocic stimulation in abnormal labor 

Breech index I No. I Oxytocic stimulation 
Low score 23 Oxytocic 

(0-3) No oxytocic 

High score 12 Oxytocic 
(4-11) No oxytocic 

tinually perplexed obstetricians. The use of 
the Breech Index will indicate those patients 
who should best be delivered abdominally. 
The Breech Index may also be used to ad
vantage in abnormal labor situations when 
oxytocic stimulation is being considered. 

We have found the Breech Index to be a 
simple device which represents sound clinical 
judgment. Its use should immediately alert 
the obstetrician of an ~mpending difficult 
breech delivery and thereby save the patient 
and her physician hours of fruitless procras
tination or, even worse, an abnormal or dead 
baby. 
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I Cesarean I Vaginal 
section delivery I Morbidity 

13 4 4 
5 l 0 

0 11 0 
l 0 0 

Summary 

A prospective study to validate the use of 
the Breech Index has been accomplished. 

The results confirm the value of the 
Breech Index as a means of selecting those 
patients who should be delivered abdomi
nally. 

The proper use of the Breech Index will 
probably give a cesarean section rate of ap
proximately 20 per cent. 

With proper use of the Breech Index, the 
high fetal mortality and morbidity associated 
with breech presentation at term can be sig
nificantly reduced. 
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In a retrosputil-e analysis of 2,145 cases of singleton term breech presentation, thf! 
corruted perinatal mortality rate was 3 times higher and the neorratal traumatic 
morbidity rate u•as 12 times higher than in sirrgleton term l'ertex presentation. 
The poor pregrrancy outcome was co,rcentrated among infants delivered 
vaginally; there was no excess peri,1atal mortality rate among singleton term breech 
infants delit-ered by cesarean section, although neonatal traumatic morbidity was 
5 times higher than for vertex presentation. Based on this experience, a series 
of recommendations are derived, designed to improve pregnancy outcome in term 
breech presentation: (I) Indications for cesarean. section should be liberalized, 
but routine elective cesarean section for term breech presentation is not justified; 
(2) vaginal delfrtr)' should be considered if maternal pelvic measurements are 
known and are at lea.it of mean normal dimensions and the estimated fetal 
weight is not excessive; (3) breech labor and delivery should be supervised by the 
most experienced obstetrician available and effected with the {east obstetric 
manipulation possible; and ( 4) constant monitoring of the fetal heart is essential to 
prevent asphyxic perinatal death. 

U N IQ u E problems confront the obstetri
cian in the mana~emt>nt of term breech 
prt>sentation. To delineate the problems per
tainin~ spcci ficallv to 
and to !'Valuate the applicability of modern 
diagnostic techniques to their alleviation or 
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solution, a retrospective analysis was made 
of breech presentation at term at The 
Mount Sinai Hospital, New York, New York, 

Study population 

RetWC'C'n 195'.l and 1970, inclusively, there 
were 86,812 deliveries at The Mount Si
nai Ho~pital, N<'w York. Rrecch presentation 
at delivery was encountered in 3,594 pa
tients, an incidence of 4.1 per cent. Over
all perinatal deaths in breech presentation 
were I 59 per 1,000 deliveries (/M), approx
imately 8 times higher than the gross peri
natal mortality rate in vertex presentation 
(19.5/M). 

Since breech presentation occurs more fre-

I • 
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Table I. Perinatal deaths associated with 
brc-ech prc-srntation at term 

r a,:inal drli.-rr}' 
Antrpart11111 draths 

Matl'rnal dialwtes 
Erythn•hlast<,sis 
Congenital anomaly 
Abruptio placentae 
Cord accident 
Cause undetermined 

lntrapartum dt"aths 
During labor 

Co111::rnital.anomaly 9 
Prol,1pst·d cord 6 
:\bruptin planntae I 
Came undetermined 2 

During deli\'ery 
lntracranial hemorrhage 3 
Fetal distress 2 
Ruptured uterus 1 
Bilatrral nucchal arms I 
Causr undt'termined 3 

Nronatal draths 
lmmrdialt• ( 2-1- hr. or less) 
Congrnital anomaly 7 
Erythroblastosis 2 
Traumatic delivery 2 
Respiratory distress syn- I 

drome 
Late ( over 24 hr.) 
Congenital anomaly 3 
Pneumonitis/atelectasis 2 
Traumatic deli\'rry 

Cesarean section 
lntrapartum draths 

Abruptio placentae 
True knot in cord 

Neonatal deaths 
Congrnital anomaly 
Abruptio placentae 
Erythroblastosis 

Total perinatal deaths 

4 
'.I 
2 
I 
l 
6 

18 

10 

12 

6 

17 

28 

18 

2 

3 

68 

t'rhruary I:,, 1'17:1 
Am. J. Ohstrl. C:ynrrnl. 

Table II. Prrinatal deaths related to breech 
prrs,·ntation at tnm 

Related to preuntation alone 
During lahor 

l'rolapsrcl rord 6 
Cause undetermined 2 

During delivery 
Fetal distress 2 
Cause undetermined 3 

Related to obstetric deliuer:y 
During delivery 

Intracranial hemorrhage 3 
Ruptured uterus I 
Bilatrral nucchal arms I 

Neonatal deaths 
Traumatic delivery 3 
Pulmonary complications 3 

Total causally related peri-
natal deaths 

1 :1 
8 

5 

11 
5 

6 

24 

natal mortality rate associate-cl with singleton 
breech presentation at term was 31. 7 /M, 
approximatc-ly 4 timc-s higher than the gross 
perinatal mortality rate for vertex presenta
tion at term (8.4/M). 

Immediate pregnancy outcome 

The-re were 68 prrinatal deaths (3 J.i IM I 

among tht' 2,145 cases of singleton brc-rch 
presentation at term. The proximate causes 
of these deaths are detailed in Table I. Of 
the 68 deaths, 44 (64.7 per cent) were either 
unrelated to or possibly the cause of the 
breech presentation. The incidence of major 
or lethal congenital malformations noted in 
the immediate neonatal period was 2.1 per 

I cent in term breech presentation versus 0.8 
gurntly with increasing prematurity, which per cent in trrm vertex presentation. When 
carries its own bi~Tb perinatal mortality rate, adjustrd for frtal congenital anomalies and 
and because the mechanical problems of de- perinatal draths resulting from maternal dis-
livery differ grratly, the analysis focused on ease, the perinatal mortality rate causally 
the deli\·ery of singleton infants with breech unrelated to term breech presentation and/or I 
presentation at term: for this purpose, "term" delivery (5.6/M) was identical to that en-
was defined as thr delivery of an infant counterrd in term vertex presentation. 
wrigfong 2,500 grams or more. There were 24 perinatal draths (3.5.3 per I 

During the study interval, there were 2,145 cent) in which breeech presentation and/ or 
singleton breech deliveries at term, which delivery were possible etiologic factors (Table 
constituted 59.8 per cent of all breech de- II). In this series, there were no antepartum 
liverirs. The incidence of singleton breech fetal deaths causally related to breech pre-

I 
presentation at term was only 2.7 per cent sentation. Intrauterine asphyxia was the 
and that of breech presentation at prema- cause of 13 fetal deaths: In 6 cases, the 
ture delivery was 18.5 per cent. Over-all peri- etiology (prolapse of the umbilical cord) I 

"-

I 
I • 
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tory distress syndrome had an incidence of 
0.9 per cent after term breech vaginal de
livery and 1.0 per cent after term vertex 
vaginal d<'livery. The twelvefold increase in 
traumatic morbidity pn·st•nl<'cl a significant 
problem for analysis; the unaltrred neon a ta! 
pulmonary morbidity (as in the case of neo
natal d<'ath caused by pulmonary complica
tions) did not. 

was established: in 2, there was clinical evi
dence of fetal distrrss bdore ddivrry, but 
thr specific causr remained undetermined; 
and in 5. no rtiologic factor was apparent. 
Injurit·s incurrl'd during traumatic delivery 
or undue delay in deliwry resulting from 
mrchanical dystocia accountrd for 8 peri
natal draths. Three rH'onatal deaths resulted 
from pulmonary complications (pneumoni
tis/atelcctasis. 2: respiratory distress syn-
cl ) l 'I · "d f 1 d h Definition of terms rome. I . 1c mn c-ncr o neonata rat 
from pulmonary complications ( 1.4/M) did Imprecision in the use of obstetric termi-
not differ significantly from that associated nology has contributed to misinterpretation 
with ,·ertex deli,·ery at term ( 1.1 /M). Al- of data concerning breech delivery. There-
though it is possible that pulmonary com- fore, a definition of terms employed in this 
plications may have resulted from aspiration report and in the obstetric records of the 
during brec-ch de-livery, this etiologic factor institution during the study interval is stipu-
represented no excess risk of perinatal death lated. 
and was not considered in subsequent analy- Breech presentation. This is a longitudinal 
ses. fetal lie in which the fetal pelvis is the lead-

There were no perinatal deaths attributa- ing pole. 
ble to eithc-r presl'ntation or delivery in sin- Frank breech. This is a breech presenta-
gleton term infants with breech presentation tion in which the fetal lower extremities are 
and deli,·ered by cesarean section. flexed at the hips and extended at the knees. 

This left a residual perinatal mortality Complete breech. This is a breech presen-
rate in brrech presentation at term and as- tation in which the fetal lower extremities 
sociatrd with labor and vaginal delivery are flexed at both the hips and the knees. 
which exceeded the- perinatal mortality rate (In this report, the term "complete breech" 
associated with term vertex delivery by includes the "footling breech," in which one 
12.3/M. Excc-ss perinatal mortality rate or both fetal lower extremities are extended 
( EPM) associated with breech presentation and one or both feet are presenting. There is 
alone was 7.6/M: EPM resulting from ob- some ambiguity in these terms: A fetus 
stetric delivery was 4. 7 /M. This was a statis- reaching term as a complete breech may at 
tically very significant increase in perinatal times convert into a footling breech during 
mortality rate ( p < 0.0001) for term breech labor or with rupture of membranes, while I vaginal de-livery ( I 7.9/M) as compared to a fetus at term with one or both feet present-
term vertex ,·aginal delivny ( 5.6/M), ap- ing sometimes evolves during labo, into a 
proximately a threefold increase in risk, and complete breech.) 
became the- subject of additional analyses. Spontaneous breech delivery. The entire 

Another significant difference between delivery of the infant is produced by the I 
brec-ch and vertex \'aginal delivery at term natural forces of the mother, with no assist-
was neonatal morbidity. Traumatic morbidity, ance other than support of the baby as it is 
which included fractures, dislocations, and being born. (This includes the Bracht and 
peripheral nerve injuries diagnosed during Mauriceau-Smellie-Veit maneuvers.) 

I 
the immediate neonatal hospital stay, oc- Assisted breech delivery. The infant is de-
curred with an incidence of 1.2 per cent fol- livered by maternal natural forces as far as 
lowing term breech vaginal delivery, as op- the umbilicus; the remainder of the baby is I 
posed to 0.1 per cent after term vertex extracted by the attendant. 
vaginal delivery. Neonatal morbidity caused Breech extraction. The entire body of the 
by pneumonitis, atelectasis, and/or respira- infant is extracted by the attendant. (This I 

I ----

I • 
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includes traction on an extended or partially 
flexrd lower extremity in a complete breech, 
and digital traction in the groins to deliver 
the buttocks in a frank breech.) 

Bra(/, duo111/>o.,iti011. This is the intra
uterine conwrsion of a frank into a footling 
breech by flexing the fetal knee ( s) and ex
tending the hips prior to extraction. (This in
cludes the Pinard maneuver.) 

Complications of breech vaginal 
delivery 

Perinatal death and morbidity resulting 
purely from breech ,·aginal delivery were due 
entirely to trauma. These complications are 
presented and analyzed in terms of possible 
etiologic factors in Table III. 

Presentation. Frank breech presl'ntation 
was t'ncnuntercd in thrl't' fourths of the cast's 
of singleton tl'nn bret'ch \'aginal deli\'cry. 
Thert' was no statistically significant di(kr
ence in either traumatic EPM or in trau
matic morbidity between frank and complete 
breech prt'sentation. 

Operation for delivery. The nwthod of 
ddi\'l'ry influenced traumatic EPM and 
traumatic morbidity. The abst'nce of trau
matic EP~f in spontaneous breech delivt'ry 
statistically was \'Cry significant: the obsPr\'l'd 
diITert'nC<'S in traumatic EPM betwet'n as
sisted breech dt'liwry and brt'ech extraction 
and the absence of traumatic EPM among 
the few cases of breech decomposition and 
extraction were not. A separate analysis re-

l 
,·ealed a wry signific;mt preponderance of 
infants in the 2.500 to 2,999 grams birth 
weight ran•'e in the spantoocous breech de 

I 
I 
I 
I 
I 
I 
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li,·ery group. Traumatic morbidity was pro
g-ressi,·ely and si!,!'nificantly higher with each 
step of increasing manipulation to effect 
dcli\'l·n·. 

Forceps to the after-coming- head 
(FACH). ln almost one third of term breech 
,·a!.6nal delin,ries, forceps were employed to 
l'Xtract the ;1fter-coming head. The use of 
F ACH was not associated with a significant 
increase in traumatic EPM. but was associ
ated with a highly significant increase in 
traumatic morbidity. A separate analysis 
showed that the use of F ACH was concen-

l-~rhn1ary 1:,. 1!'7.i 
Arn. J. Ohslrt. (;yn<rnl. 

trated among infants whose birth weights ex
ceeded 3,500 grams, and included all infants 
with birth weights of 4,000 grams or more. 

Parity. Patients in this s1·ri1·s were divided 
e\'cnly between primigravidas and multiparas. 
Maternal parity had no statistically signifi
cant influence on either traumatic EPM or 
traumatic morbidity. 

Birth weight. Both traumatic EPM and 
traumatic morbidity were very significantly 
lower in the 2,500 to 2,999 gram birth weig-ht 
range, and very si,gnificantly inrreasPd when 
the birth weight was 4,000 grams or more. 
Birth weights in the middle ranges (3,000 to 
3,999 grams) had no significant effect. 

Use of oxytocin. Oxytocin was adminis
tered for indurtion or stimulation of labor or 
both to one third of the patiPnts who were 
deliwred of a term infant with breerh pre
sentation vaginally. The use of oxytorin bore 
no signifirant relationship to either trau111atic 
EPM or traumatic morbidity. 

Premature rupture of membranes. Pre
mature rupture of membranes, duration of 
latent period, and duration of ruptured 
membranes to delivery had no signifirant 
influenre on traumatir EPM or traumatic 
morbidity. 

Duration of labor. Duration of labor up to 
18 hours had no signifirant influence on 
eitlwr traumatic EPM or traumatic morbid
ity, but both increased \Try significantly 
when labor lasted 19 hours or longer. Sepa
rate analysis indicated that prolongation of 
labor beyond 18 hours invol\'ed a significant 
prt>ponderance of infants weighing in excess 
of 3,500 ~ums ,,t birth. 

Maternal prepregnancy weight. Maternal 
prepregnanry weight bore no significant rela
tionship to traumatic EPM. Traumatic mor
bidity was increased significantly when ma
ternal prt>pregnancy weight \\'as 180 pounds 
or more. The 3 infants in\'oh-rd were in thC' 
lowt>r birth weight range ( < 3,499 grams). 

Attendant at delivery. One third of thC' 
patients in this series were service cases, and 
two thirds had private obstetricians. Both 
traumatic EPM and traumatic morbidity 
were significantly highC'r in the hands of the 
less experienced attendants. 
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L1!•:, 111. 1'1 .111111atic EPM and morbidity in breech vaginal dclivl'ry 

Parameter 

r,nn1tati,>n 
Frank hrrr,·h 
Cnmplctt· breech 
l'nknown 

Total 
Operation for deli1•ery 

Spontaneous breech 
Assistro breech 
Breech rxtraction 
Drcomposition and 

rxtraction 
F.tCH 

l_Tsed 
Xot usrd 

Parity 
Primigravidas 
Multi paras 

Birth :<'eight ( grams) 
2,.'i00 - 2.999 
:1.000 - '.l,499 
:uoo - :1,999 
4,000 and over 

l '.,r of oxytocin 

Cases 

No. 

l,'.?89 
:l98 

3'.l 

1,720 

93 
1,080 

511 

36 

534 
1,186 

8:i3 
867 

.'i99 
739 
3 I l 

71 

Oxytocin 287 
Xo oxytocin 1,433 

Premature rupture of membranes 
Present 
Xot present 

Duration of labor (hr.) 

286 
1,434 

I - 6 678 
7-12 706 
13-18 249 
19 and o\"er 87 

Maternal prepregrianq• weight ( pounds) 
to 119 580 
120- 139 710 
140 - 1.59 288 
160 - 179 96 
180 and over 46 

:tttrndant at de/i1•ery 
Ser\"ice 
Pri\"ate 

659 
1,061 

% 

74.9 
'.?:I.I 

2.0 

100.0 

5.4 
62.8 
29.7 

2.1 

31.0 
69.0 

49.6 
50.4 

34.8 
43.0 
18.1 
4.1 

16.7 
83.3 

16.6 
83.4 

39.4 
41.0 
14.5 
5.1 

33.7 
41.3 
16.7 

5.6 
2.7 

38.3 
61.7 

Estimation of pelvic capacity. The utiliza
tion of x-r:n- peh·imetry in this series is de
tailed in Table IV. The incidence of trau
matic EP:'.\I ,\·as Yery significantly higher 
among patients who had x-ray pelvimetry 
as compared to patients who had none. 
Among patil'nts who had x-ray pelvimetry, 
traumatic EPM was significantly higher in 
multiparas than in primigravidas. In patients 
without pelvimetry, traumatic EPM was 
higher in primigravidas, but the increase fell 
short of statistical significance (0.05 < p < 

Deaths 

No. I /M 

6 
2 
0 

8 

0 
6 
2 

0 

3 
5 

4 
4 

I 
4 
l 
') 

0 
8 

I 
7 

I 
4 
I 
2 

3 
3 
2 
0 
0 

5 
3 

~7 
.'i~ 
0.0 

4.7 

0~ 
5~ 
3~ 

no 

5.6 
~2 

~7 
~6 

1.7 
5.4 
3.2 

m.2 

0.0 
5.6 

3.5 
4.9 

1.5 
5.7 
4.0 

23.0 

5.2 
4.2 
6.9 
0.0 
0.0 

7.6 
2.8 

Morbidity 

No. I % 

15 
7 
0 

22 

0 
9 

10 

3 

18 
4 

9 
13 

3 
10 

.5 
4 

3 
19 

2 
20 

8 
8 
3 
3 

7 
8 
3 
1 
3 

13 
9 

1.2 
l.8 
0.0 

1.3 

0,0 
0.8 
2.0 

8.3 

3.4 
0.3 

1.1 
1.5 

0.5 
1.4 
1.6 
5.6 

1.0 
1.3 

0.7 
1.4 

1.2 
1.1 
1.2 
3.4 

1.2 
I.I 
1.1 
1.0 
6.5 

2.0 
0.8 

0. 10) . Whl'ther pelvimetry was obtained bore 
no significant relationship to traumatic mor
bidity, and there was no significant difference 
in this regard betwl'en primigradivas and 
multiparas. These seemingly paradoxical re
sults will be discussed later. 

Complications of breech presentation 
alone 

The perinatal complications resulting from 
breech presentation alone already have been 
defined; only EPM secondary to acute fetal 
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Table IV. X-ray pelvimetry in term breech vaginal delivery 

Cases Deaths 

X-ra)' /leli-imetry I No. % No. 

Prfrimrtry 
Primigravidas 388 - 2 
Multiparas 232 - 4 -- -- -
Total 620 36.0 6 

No pelvimetry 
Primigravidas 438 - 2 
Multi paras 662 - 0 -- -- -· 
Total 1,100 64.0 2 

/M 

5.2 
I 7.2 --
9.7 

4.6 
0.0 --
1.8 

Frl,ruary l:i, 1117:I 
Am. J. Oh,1,1. Gynrrol. 

Morbidity 

No. % 

7 1.8 
5 '.!.2 - -

12 1.9 

3 0.7 
7 1.1 - -

10 0.9 

asphyxia pron·d to be a significant problem. asphyxic EPM among patients who did not 
This included fetal death by intrauterine receive oxytocin was very significant. 
asphyxia during labor (prolapsed cord in 6, Premature rupture of membranes. Rup-
cause undetermined in 2) and during urgent tured membranes were related very directly 
delivery following clinical detection of fetal to asphyxic complications of all types. Pre-
distress ( c;rnse undetennined at delivery in mature rupture of membranes, duration of 
2\ and 3 fetal deaths which occurred during latent period, and duration of ruptured 
routine delivery with no prior evidence of membranes to delivery did not influence 
fetal distress. The data pertaining to asphyxic aspjiyxic EPM. 
complications are prest'nted and analyzed Duration of labor. There was no signifi-
with respect to possible etiologic factors in cant relationship between duration of labor 
Table V. and asphyxic EPM. 

Presentation. The incidence of asphyxic Attendant at delivery. There was no sig-
EPM was very significantly greater in com- nificant difference in asphyxic EPM between 
plete breech presentation, 50 per cent occur- service and private cases. 
ring in cases categorized as "footling" breech. Prolapse of the umbilical cord. Data per-
The specific problems of prolapse of the taining to overt prolapse of the umbilical 
umbilical cord and of fetal distress of unde- cord in singleton term breech presentation 
termined etiology are discussed in greater are presented in Table VI. 
detail below. During the study interval, the incidence of 

Operation for delivery. The manner of ob- cord prolapse in term vertex presentation 
stetric delin'ry did not influence asphyxic was 0.5 per cent, and the associated number 
EPM significantly. The absence of aspyhxic of perinatal deaths was 200/M. The inci-
EPM in spontaneous breech delivery and in denee of 0ve1 t pmlapse of the umb1hcal cord 
bret'ch decomposition and extraction was not in term breech presentation was increased 
significant. eightfold: a threefold increase in frank 

F ACH. The use of forceps to deliver the breech and a twentyfold increase in complete 
aftercoming head bore no relationship to breech presentation. The perinatal loss as-
asphyxic EPM. sociated with this complication was signifi-

Parity. Asphyxie EPM was significantly cantly lower (reduced by 62.5 per cent) in 
greater in multiparas than in primigravidas. breech than in vertex presentation and in 

Birth weight. Birth weights of 3,000 grams complete than in frank breech. In 48 cases 
or more bore no relationship to asphyxic (57.8 per cent), prolapse of the umbilical 
EPM. In the birth weight range of 2,500 to cord occurred sufficiently late in the course 
2,999 grams, asphyxic EPM was increased of labor to permit immediate vaginal delivery 
very significantly. of a surviving infant. In 29 cases (34.9 per 

U sc of oxytocin. The preponderance of cent) , prompt diagnosis of umbilical cord 
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Table V. Asphyxic EPM in term breech presentation 

Parameter I No. 

Preuntation 
Frank breech 1,289 
Complete breech 398 
Unknown 33 --
Total 1,720 

Operation for deliuery 
Spontaneous breech 93 
Assisted breech 1,080 
Breech extraction 511 
Decomposition and extraction 36 

FA.CH 
Used 534 
Not used 1,186 

Parity 
Primigravidas 853 
Multiparas 867 

Birth weight (grams) 
2,500-2,999 599 
:l,000-3,499 739 
3,500-3,999 311 
4,000 and over 71 

Use of oxytocin 
Oxytocin 287 
No oxytocin 1,433 

Premature rupture of membranes 
Present 286 
Not present 1,434 

Duration of labor (hr.) 
1- 6 678 
7-12 706 

13-18 249 
19 and over 87 

Attendant at deliuery 
Service 659 
Private 1,016 

prolapse permitted delivery by cesarean sec
tion without fetal death. In 6 cases (7.3 per 
cent). overt prolapse of the umbilical cord 
and the consequent clinical evi_d_ 

1stress went undetected until intrauterine 
fetal dt>ath had occurred; vaginal delivery 
then was permitted to ensue. In each case, a 
significant inten·al ( > 30 minutes) had 
elapsed between the last record<'d ausculta
tion of th<' fetal heart rate and the det<'ction 
of fetal d<'ath. In 2 instances, membranes 
ruptured spontaneously and the umbilical 
cord prolapsed { to be found later lying out
side of tl.1e introitus) in sedated, unattended 
multi paras otherwise in normal labor; in the 
other 4 instances, "internal" cord prolapse 
occurred in patients in whom membranes 

Cases 

I I 
Deaths 

% No. I /M 

74.9 6 4.7 
23.1 6 15.1 

2.0 1 30.3 -- - --
100.0 13 7.6 

5.4 0 0.0 
62.8 9 8.3 
29.7 4 7.8 

2.1 0 0.0 

31.0 5 9.4 
69.0 8 6.8 

49.6 3 3.5 
50.4 10 11.5 

34.8 7 11.7 
43.0 4 5.4 
18.1 1 3.2 
4.1 0 0.0 

16.7 1 3.5 
83.3 12 8.4 

16.6 3 10.5 
83.4 10 7.0 

39.4 6 8.9 
41.0 6 8.5 
14.5 1 4.0 
5.1 0 0.0 

38.3 6 9.1 
61.7 7 6.9 

had ruptured previously and in whom neither 
vaginal examination nor fetal heart rate 
ausculation was performed for 40 to 60 min

ants were present con
stantly . 

Fetal distress. Data conc<'rning acute intra
utt>rine fetal asphyxia of undet('.rmined cause 
in singl<'ton tt>rm infants with breech presen
tation arc pr<'s<'ntcd in Tabl<' VI. In this 
series, fetal distress was defined by changes 
in fetal heart rate: tachycardia above 160 
per minute, bradycardia below 120 per min
ute, or marked cardiac rate irregularity. 
The presence of meconium in the amniotic 
fluid, alone, was not considered an indica
tion of fetal distress in breech presentation 
in labor. Meconium, in association with a 
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Table VI. Fetal asphyxia in term breech presentation 

Overt cord prolapse Fetal distress Total 

.\f,,dt' of Dt'lirrrir., Caus I DeathJ Gaus I Deaths Caus I Deaths 

ddi:·.-ry Nr1. I ,·;, No, I % I No.\ /M No.\ ,;;. I No.\ /M No. I 'i,, I No. \ iM-
J"ai:ina/ 

Frank 1,289 74.9 17 1.5 3 176.:i 77 6.0 3 39.0 94 7.4 6 63.8 
Complete 431 2:l. I 37 8.6 '.l 81.1 25 5.8 4 160.0 62 14.4 7 143.9 
Total 1,720 100.0 54 3.1 6 I I I.I 102 5.9 7 68.6 156 9.1 13 83.3 

Cnarran sution 
Frank :H:l 80.7 10 2.9 0 0.0 29 8.:, 0 0.0 39 11.4 0 0.0 
Complrte 82 19.:l 19 2:i.2 0 0.0 6 7.3 0 0.0 25 30.5 0 0.0 
Total 425 100.0 29 6.8 0 0.0 35 8.2 0 0.0 64 15.1 0 0.0 

All brreches 
Frank l.6'.12 76.1 27 1.7 3 t I I.I 106 6.5 3 28.3 133 8.2 6 45.1 
Complete :i13 2'.l.9 56 10.9 3 53.6 31 6.0 4 129.0 87 17.0 7 80 .. 'i 
Total 1,7:lO 100.0 83 3.9 6 72.3 . 137 6.4 7 51.1 220 10.3 13 .59.I 

regular fetal heart rate, was present during 
labor in 11. i pcr rent of all breech presenta
tions. occurrin~ with the same incidence in 
both frank and complctc breech. Then· was 
no fetal death among these cases and no 
neonatal e,·idcnce of fetal hypoxia or acido
sis. Extrusion of meronium during labor in 
breech prcsentation. without other con
comitant c,·idenrc of fetal distress. n·sults 
from compression of thr fetal abdomen as 
the breech e11ters the pch-is. Thc presence of 
meconium in the amniotic fluid prior to the 
onset of labor would have an entirely differ
cnt significancc: there werc no such cascs in 
this series. 

Without continuous fetal heart rate moni
toring. the true incidt>nce of fetal distress 
cannot be known. Continuous monitoring 
was not employed routint>ly at this institution 
during tlw study interval. Subject to the 
t>rror 11111('1"('111 ill i11tt>nnittent auscultation of 
the fetal llC'art rate. the recorded incidence 
of fetal distrrss of undetermined cause in 
term wrtex presentation in labor was 0.8 per 
crnt. and the :-issociated perinatal deaths 
\\ere 150 '\f. Thc incidence of fetal distress 
of undrtrrminrd cause in term breech 
pre~entation (6.4 per rent) was 8 times 
grratrr than in tenn vertrx prcst>ntation and 
did not \"ary significantly between frank and 
complete brrech. The associated perinatal 
mortality ratr was one third that in term 
vertex prrsrntation and was 4 times high<'r 
in complete than in frank breech presenta-

tion. In 95 cases ( 69.3 per cent), fctal distrrss 
was dt>tected sufficiently latt> in the course of 
labor to permit immediate vaginal drlivrry 
of a surviving infant. In 35 casrs (25.5 prr 
ccnt) ·, rm<'rgrnry rcsarcan scction was J><'r
formed without fetal death. In 4 cases ( 3.0 
per cent), the detcction of very severe fetal 
distress was followed so promptly by fetal 
drath that palliative mrasurrs were uselrss, 
and neither ahdm11inal nor vag-inal ddi\'l'ry 
could be cffrctl'd in timr to salvage thr 
infants: in rarh case, the detection of St'\"l're 
fetal distrrss followrd unduly long intervals 
( > 30 minut<'s) during which fetal heart 
rate monitoring was not r!'rorded. In 3 cast's 
( 2.2 prr rent), fetal death occurred during 
the actual drlivery. The labors had been nor
mal and progrrssive, and the fetal heart rates 
were regular whrn the patients were placed 
on the 
frank breech, one complete breech presenta
tion), the deliveries took between 15 and 20 
minutrs ( all assistrd breech deliveries, one 
with FACH), although there were no dysto
cir problems: the fetal heart rates had not 

. brrn monitorrd during the delivery process. 
The infants wrre stillborn and could not br 
resuscitated. 

Breech delivery. by cesarean section 

Experience with drlivery of term infants 
with breech prrsentation by cesarean section 
was vrry satisfactory with regard to prrg-
nancy outcomc. There was no excess p<-ri-
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Table \'II. Tenn brePch delivery by cesarean 
M'Clion 

No. l ~t,, 

Cr.1a11·a11 .1uli1>11 ralr 
I 9.i:l-19ti{) Iii 17.0 
1961-19i(l 270 22.1 -- --
Total 42:j 19.8 

Presr nt al ion 
Frank brrrch '.H'.l 80.7 
Cmnplrtr brrrrh 67 l.'i.8 
l 1nknnwn 15 '.l..'i 

Parit1· 
Primi~raviclas 2:17 :).'i.8 
Multiparas 188 44.2 

Birth 1uight (grams) 
2,)00-2,999 113 26.6 
3.000-3. 499 167 39.3 
:U00-'.l.999 104 24.5 
4,000 and O\'er 41 9.6 

n;ital mortality ratf' rdatf'd to hrPPch presen
tation or drli,wy among infants dPli\'NCd 
abdominally. Two fractures wen• attributed 
to difficult extractions of the infants from 
the uterus. a traumatic morbidity of 0.5 per 
rent. Durin~ the study inter\'al, the rate of 
deli,·ery of term infants with breech presen
tation by rt'sarf'an section incrt'ased st<'adily 
and throughout was approximately twice the 
c<'sarean sf'rtion rate for tf'rm infants with 
,·ertex prPs<'ntation (Tablf' VII). 

The primary indications for delivery of 
tt'rm infants with bret'ch prt'SC'ntation by 
cesarean S('ction arf' listed in Table VIII. 
The ratio of primary to rept'at cesarean sec
tions in tf'rm hrt'f'ch pr('sentation was 3: 1, as 
romparPd to a ratio of 2: I in term vertex 
pr('sentation. Tht' incidt'nct's of indications 
r<'lated to frtopeh·ic disproportion and of 

i\·t' cf'sar(';m section without labor were 
almost doublf' thos<' in ,Trtt'x presentation. 
This r<'pn's('nts not a concentration of pa
tit'IIIS with small p('h-t's but rather an in
crt'asingh lih('r;il int<'rpretation of "ft'topelvic 
disprop()rtion.'' 

Comment 

Tlw ~tati~tical data in this rt',·iew are in 
i!'<'rwral agT<'<'lll<'nt with data rt'portf'd from 
othn larg(' series of hrf't'ch pr<'st'ntations. Al
thou~h absolute comparisons art' difficult be
cause patient populations, methods of re-
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Table VIII. Indications for cesarean section 
in term breech presentation 

I No. I 7, 

Crphalnpl'lvi1· disproportion 204 4fl.0 
l'rl'vious l'esarran section 100 :tL.t; 
Prolapsed cord '.!9 6.fl 
F1·tal distress 14 '.U 
Breech 12 2.8 
Plarrnta prcvia 12 2.8 
Uterine dysfunction 12 2.8 
Previous myornertomy 12 '.!.8 
Diabetrs mcllitus 7 1.6 
Elderly primigravida :i 1.2 
Abruptio placentae 5 1.2 
Tumor previa 5 1.2 
Other indications ( each less 8 2.0 

than 1%) 
Total 425 100.0 

cording, and e\Tn obstf'tric definitions differ 
between series, some g<'neral comparisons are 
expresst'd in Table IX. It is evident that 
breech presentation at term presents similar 
problems everywhere. 1-

5 

The main purpose of the present analysis 
was to dt'fint', if possible, the etiologic or as
sociated factors in t'XCC'Ss pNinatal deaths 
and morbidity for term singleton breech de
liwry reportf'd in every series. A summary of 
tlw relationships found to be significant sta
tistically in tf'rm bret'ch vaginal delivery at 
this institution is preSC'ntt'd in Table X. 

Obstetric trauma. The incidenc<'s of 
traumatic EPM and traumatic morbidity in 
term brt't'Ch vaginal dl'livt'I)' were related to 
3 factors: matt'rnal pelvic capacity, size of 
the fetus, and manipulation employed to 
effrct delivery Some factors, sm h as type o 
br('c,h prt'st'ntation, maternal parity, use of 
oxytocin, and prt'mature rupture of the 
Jn('mbranf's ( as wf'll as duration of latent 
period and total duration of ruptured mem
branes) \\'C'rt' not related at all to traumatic 
complications of breech delivt'ry. Othn l('ss 
peripheral factors expressed their influ('nce in 
trrms of th<' 1 basic factors: Increased trau
matic morbidity among babies deli\'ered with 
F ACH was rf'lated to th<' preponderance in 
this group of infants weighing in excess of 
3,500 ,e;rams. and th<' inclusion of all infants 
weighing 4.000 grams or more: the traumas 
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Table IX. Comparison of selected series of breech deliveries* 

Paramrters I Serin A I Series B I Series C I Series D I Series E 

Inddt•nrr of brrrrh JHl'srntation ( % ) 4.1 4.0 3.2 4.3 
0Hr-all perinatal draths (/M) 159 159 123 
Inridrnce of singlrton breech presenta- 2.7 2.7 2.4 

tion at term ( '7o) 
Perinatal deaths at term (/M) 31.7 30.1 40.0 44.1 
Perinatal loss at term, correctedt 17.9 - 22.0 19.l 16.0 

*S,•rir. A: Thr Mount Sinai Hospi1al, Nrw York ( 1953 to 1970), brrrd1 prrs,,nlalion in singleton pre11nancy. Series B: 
Morg.1n and Kanr1 (1964), brrrch prrsenlation. including muhiple grslations. Series C: Hall and associates• (1965), breech 
prr,rn1a1ion in singleton prrgnan<y, corrtcled for birth w.ighls btlow 1,000 grams. Series D: Fischer Rasmussen and Trolle• 
(196i). brrt•ch prr,enlalion in singltlon pregnancy al term. Series E: Johnson• (1970), breech presentation in singleton preg• 

nancy at h•1·m. 

tC01, rctrd for antrpartum deaths, conRf'nital maUormations, and matf"rnal complication,. 

Table X. Factors related to excess perinatal deaths and morbidity* 

Factor Traumatic deaths 
Traumatic 
morbidity Asphyxic deaths 

Presrntation 

0 peration for delil'ery 
Spontant•,,us breech 
Assisted breech 
Rrrech l"Xtractiou 
Decomposition and extraction 

FACH 
Maternal parity 

Birth weight ( grams) 
2.:'>00-2,999 
4,000 and over 

Use of oxytocin 
Pr<'mature rupture of membranes 
Duration of labor ( 19 hr. and over) 
Maternal prepregnancy weight ( 180 pounds 

and over) 
X-ray peh-imetry 
Experience of attendant 

0 

J, 
0 
0 

Ins. 
0 
0 

J, 
t 
0 
0 
t 
0 
t 
J, 

*Only staristically significant rf'lationships are depictf'd. Ins. = 

incurred were not forceps injuries. Increased 
traumatic EPM and traumatic morbidity 
among infants born after labors lasting longer 
than 18 hour 
ponderance in this category of infants weigh
ing in excess of 3.500 grams. Increased trau
matic morbidity among babies born to moth
ers whose prepregnancy weight was 180 
pounds or more apparently was related to a 
decrease in available pelvic capacity. While 
it has been demonstrated that maternal pre
pregnancy \\'eight is related directly to the 
birth weight of the infant,6· 7 the traumatized 
infants in this group all were in the birth 
weight range of 2,500 to 3,499 grams; this 
suggests that pelvic capacity does not depend 
only on the maternal bony pelvis but may be 

0 

J, 
t 
t 
tt 
t 
0 

J, 
t 
0 
0 
t 

t 
0 
J, 

insufficient cases for significance. 

t 
(Complete) 

0 
0 
0 
0 
0 
t 

(Multiparas) 

t 
0 
J, 
0 
0 

0 
0 
0 

reduced by soft (adipose) tissue encroach
ment. Finally, the decrease in traumatic 
EPM and traumatic morbidity in infants 

e11verect oy the more experienced physicians 
possibly reflects better evaluation of pelvic 
capacity, more accurate estimation of fetal 
weight, and better judgment in borderline 
situations and certainly is a measure of 
greater skill in obstetric manipulation. 

The 3 basic factors which influence trau
matic EPM and traumatic morbidity directly 
in tenn breech vaginal delivery can stand 
alone for purposes of discussion but often are 
interrelated clinically . 

Fetal birth weight. The influence of fetal 
birth weight on pregnancy outcome in term 
breech vaginal delivery long has been recog-
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nized'· P and was manifest in several ways. the largest diameter of the fetal vertex to 
All other factors being equal, there were sig- the largest diameter of the maternal pelvis); 
nificantly less traumatic EPM and traumatic underestimation of fetal weight; and reliance 
morbidity in the small fetus ( < 3,000 on clinical evidence of pelvic capacity (i.e., 
grams). The small breech infant tended to birth weight of largest infant previously de-
be delivered with less manipulation and did livered vaginally, albeit as a vertex, and "trial 
not require the use of FACH. Conversely, all of labor"). The conclusions to be drawn, 
other factors being equal, the large breech therefore, are the converse of initial impres-
infant ( > 4,000 grams) was associated with sions derived from the data. Parity, with 
significantly increased traumatic EPM and prior clinical testing of pelvic capacity, did 
traumatic morbidity. The large breech infant not influence the incidence of traumatic 
often endured prolonged labor and required complications. Evaluation of pelvic capacity 
more obstetric manipulation and the use of by clinical trial of labor has some advo-
FACH to effect delivery. cates11 •

12 in the management of term breech 
Operation for delivery. The deleterious delivery but often has been found to be un-

effccts of obstetric manipulation on the fetus reliable. 10
• 

1
" In this series, inc-reased duration 

were obvio11s and wNc manifest more readily of labor (mainly, slow progress in cerviral 
in tra11ma tir morbidity than in traumatic dilatation) did not influence traumatic EPM 
EPl\[. Spontaneo11s breech delivery was as- or traumatic morbidity until more than 18 
sociated with no traum;ltir complications. hours had elapsed and even then was related 
Increasing degrees of obstetric manipulation to the large size of the fetus. Neither was 
corresponded to progressive elevations of the descent of the breech a critical parameter; 
traumatic morbidity rate. The highest rate in 6 of the 8 cases of traumatic EPM, the 
(8.3 per cent) occurred with breech de- duration of the second stage was 30 minutes 
composition and extraction- IO times the or less, and spontaneous delivery of the 
rate for assisted breech delivery and 4 times breech infant to the umbilicus occurred in 5. 
the rate for breech extraction. The relation- It seems clear that for optimal results objec-
ship between obstetric manipulation and tive mensuration of pelvic dimensions and 
fetal birth weight already has been discussed. accurate knowledge of the pelvic architecture 

Maternal pelvic capacity. The influence are essential in each case of term breech 
of maternal pelvic capacity on traumatic vaginal delivery. At present, this can be ac-
EPM and traumatic death in term breech complished only with x-ray pelvimetry. 
vaginal delivery has been documented re- Asphyxic complications. Excess perinatal 
peatedly.10 The result~ in this series seem deaths secondary to acute fetal asphyxia are 
paradoxical in that greater traumatic EPM a problem of equal magnitude to obstetric 
was encountered in patients who had x-ray trauma, accounting for 54 per cent of the 

• peh-imetrY than in patients who did not. excess pt egu,111, y wastage m smgleton term 
Ob,·iousl\'. taking x-ray peh·imetry does not breech presentation. In some reports,2· 4

• 
5 

cause tr.rnmatic EPM. Also, patients with much has bPen made of the increased inci-
clinirally large pekes more frequently may dence of prolapse of the umbilical cord in 
be permitted to a,·oid x-ray exposure. RP- breech as compared to vertex presentation, 
\·iew of traumatic EPM in patients with of the more frequent occurrence of prolapsed 
x-ray peh·imetry showed that all of these cord in the rnmplete rather than frank 
fetal deaths were a\'Oidable and occurred be- breech. and of the higher perinatal mortality 
cause of 3 errors in clinical judgment: appli- rate associated with this complication in the 
cation to the breech of concepts of adequacy frank breech. The data in this series cor-
of pelvic capacity derived from vaginal de- roborate these statements (Table VI). How-
livery of vertex presentation (i.e., "compen- ever, 54 per cent of cases of asphyxic EPM 
satory room" in thr platypelloid pelvis, pel- in this serirs were associated with acute intra-
\'ic indices, and optimal accommodation of partum fetal asphyxia without overt cord 
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prolapst• and in which the etiologic diagnosis vation ensured early det«·ction of cor<l pro-
remained undl'tenuined. To e\'aluatc the lapse and/or fetal distress and permitted the 
problem of frtal asphyxia more accurately, infants to be salvaged. Similar dose intra-
the total pit·h11T ( i.e .• o\'ert cord prolapse partum att<·ntion ,f'rtainly would have re-
plus frtal distn·ss for undl'ten11ined etiology) <lured and possibly rlirninall'd entirely all 
must be considered (Table VI). fetal deaths caused by acute intrapartum 

\\'hen thr 2 components of fetal asphyxia asphyxia. 
were combined, different relationships be- Mode of delivery. Significant problems arc 
came app;1rent. Some degree of intrauterine associated with labor and vaginal dt>livery 
asphyxia occurn·d in I O.:l per cent of all in term breech presentation. This retrosprc-
term brrech prrsl'ntations, and this complica- tive review could consider only the in1111e<li-
tio11 was twice as frl'qm·nt in the complete ate perinatal complications. A number of re-
breech ( I i.O prr cent\ as in the frank breech ports11· 1

• have suggested that there also may 
( 8.2 pt'r cent). The associated perinatal be very significant deleterious long-term ma-
mortality rate was :i9. I /M. the rate in the jor and minor neurolog-ical abnormalitirs 
complete hn•t•ch ( 805 /M) !wing almost among infants born of breech vaginal d,·-
twin· that iu till' fr;111k hn·1·1·h ( ·l:1. l /M \. li\'rry, i11d11di11g i111-r1·as1·d incid,•nn•s of 
Thi' dat.1 s11.t:g1·st that an,· 1"0111plan·rwy ah1111t 1·1•rd1ral palsy, q1ilq1sy, 1111·11tal n·L1nlatio11, 
the h-ss ll'thal l'Ollst'q111·111·1·s of this t·omplica- ath,•toid and spastil' lll'rniplt·gias, and furll'-
tion in the cornplete bl't't•t·h as co111part>d to tional brain damag-<', which may not hi' 
the frank brcrch is unjustified. rrcognized in the i111mediate neonatal pl'riod 

Obstrtric factors which proved to be un- or be induded in the usual obstetric statistics. 
related to asph\'xic EPM included type of However, these reports arc of little help in 
operation for deliwry. use of F ACH, pre- assessing the safety of breech vaginal de-
mature ruptun· of membranes ( as well as livery. Frequently, infants of all birth weights 
duration of latent pniod and total duration have be<'n considen·d togethrr; more S!'arch-
of rnptmcd 1111·111hranes). duration of labor, ing analysis has shown that the deletl'rious 
and experience of the attendant physician. etiologic influence of prematurity overwhl'lrns 
The significant increase in asphyxic EPM in that of breech delivery and that the differ-
small infants with birth weights between encc in neurological complications between 
2,500 and 2.999 grams may result from the breech and vertex vaginal deli\'eries in term-
fact that the small breech infant leaves more sized infants is very small. 19 Moreover, the 
space in the maternal birth canal for either role played by intrapartum asphyxic episodes 
owrt or co,·rrt prolapse of the umbilical cord in many of the affected infants is difficult to 
to occur. evaluate.20 

Thr 2 most significant factors again at first More recently, reports had suggestt"d that 
}!lance srem to he 1nradaxical ThrC'c, fourths normal laho1 ,t11d \dgi11al delivery may 1111-

oi the cases of ;1spllYxic EPM occurred in pose a burden of intrauterine hypoxia on the 
multiparas. and 92 prr crnt occurred in pa- fetus in breech presentation.21 •22 Studies of 
tients not recei,·ing oxytocin. At thl' same umbilical cord blood lactate/pyruvate ratios 
time. tlw incidencr of asphyxic complications at birth, a measure of anaerobic metabolism 
per St' was distributed n-enly by parity and in the fetus secondary to hypoxia (when cor-
b\· use of oxytocin. The determinant in this rectcd for the maternal biochemical state), 23 • 

disparity was \'igilant obsf'rvation of the pa- 24 seemed to show that uncomplicated breech 
tient in labor :ind during delivery. The vaginal df'livcry carried an increased risk of 
primigra\·ida with a term breech presenta- fetal hypoxia as compared to \'ertex vaginal 
tion tendf'd to be obser\'Cd and monitored in delivery and that oxytocin stimulation of 
lahor more care-fully and regularly; for the brce~h labor and dcli\'ery apparently elimi-
patient recei,·ing oxytocin intrapartum, con- nated this excess ·risk, presumably by reduc-
stant monitoring was required. Close obser- ing the time interval during which the fetus 
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was at risk, The i111mt·diate problem was 
whethl'r some fetuses in breech presentation, 
without 1u.mifestint: the usual clinical indica
tions of fetal distn·ss. lwcome more vulnerable 
to the don11rn·ntt·d ,·icissitudes of labor and 
,·aginal delin·ry or suffer signifil'ant central 
ne1'·ous system impairment resulting in late 
neurological sequelae be<·ause of subclinical 
hypoxia. Fortunately, the same investigators~" 
ha\"e demonstrated that infants monitored 
during labor and delivery whose fetal heart 
rates wt·n· normal throughout always showed 
a normal biodwmical status at birth, al
though the clinical state of the infant as mea
sured by the Apgar score showed some ,·aria
bility. While this report must be confirmed 
in larger snies of patients and specifically in 
hn•t•1·h pn-scntation, it t•mphasizes the valiu• 
of frt:tl heart monitoring and the significance 
of clinical signs of fetal distress and tends to 
refute the spt·cter of undetectable, subrlinieal 
fetal hypoxia. 

More ob,·ious poor obstt>tric results (peri
natal death and morbidity) in breech prt>sen
tation always haw been associated over
whelmingly with ,·aginal delivery. In this 
series. thert' were no excess perinatal deaths 
associated with delivery by cesarean section. 
The . incidence of traumatic · morbidity · at 
cesarean section was 0.5 per cent; 5 times 
higher than in tenn vertex delivery but less 
than half that associated with term breech 
vaginal delivery. Similar observations have 
been made by others1 and have evoked the 
recommendation that all patients reaching 
35+ weeks of gestation with a fetus in breech 
presentation should be delivered routinely by 

!Ca

tions."'' While the benefits for the term fetus 
in breech presentation of delivery by elective 
cesarean section are incontrovertible, they 
must be weiglwd against the maternal con
sequences, which include not only immediate 
death and morbidity but also risks during a 
sub,equent obstetric career such as elective 
repeat cesarean section, vaginal delivery after 
pre,·ious cesarean section, or antepartum/ 
intrapartum uterine scar dehiscence, as well 
as possible late sequelae of abdominal opera
tions such as intestinal obstruction or inci-
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sional hernia. The maternal risks in otht'r
wise uncomplicated elective cesarean section 
in the modern surgical and anesthetic eras 
remain to be evaluated. Unless and until 
elective cesarean section is shown to be as 
safe for the mother as vaginal delivery, rou
tine elective cesarean section remains an un
satisfactory solution to the problems posed by 
term breech vaginal delivery. 

In an effort to improve perinatal salvage 
in breech presentation without resorting to 
cesan·an section, some have utilized routine 
antepartum external cephalic version.21-w In 
one serics/7 the incidence of breech presenta
tion at term was r!'duc!'d by this approa<·h 
from 3.15 to 2.05 per cent. The fetal loss 
associated with exll·rnal cephalic wrsion was 
'.t8/M; with vertex <ll'livl'ry, l05/M; with 
breech clt'livery, '.H .5/M; and with vntex de
livery after suffessful extt'rnal cephalic v<·r
sion, 143/M. External cephalic version may 
be difficult to accomplish and contributes its 
own inherent risks for both mother and 
fetus; version under general anesthesia is 
particularly hazardous.29 In terms of rate of 
successful version, number of cesarean sec
tions avoided ( keeping in mind that the lead
ing cause of emergency cesarean section after 
successful version was fetal distress, probably 
secondary to cord entanglement), 28 and the 
number of infants salvaged who otherwise 
would have died (from the aforementioned 
perinatal death rates, approximately 2 per 
1,000 cases of breech presentation), routine 
external cephalic version also seems to be an 
unsatisfactory solution to the problems posed 
by breech vaginal delive 

It is the consensus2
-

0 that indications for 
cesarean sc-ction should be liberalized in 
breech presentation but that the majority of 
breech infants still can be delivered safely 
vaginally. The choice between vaginal and 
abdominal delivery thus becomes a crucial 
determinant of fetal salvage. Unfortunately, 
the suggested criteria upon which this deci
sion should be based usually have been dis
tressingly vague and subjective, as, for exam
ple, " ... vaginal delivery should be planned 
when there is absolutely no argument against 
it. . . ."3 One attempt to quantify these 
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Table XI. Mean nom1al dimensions of the adult female pelvis 

Berman31 Thoms and 
Greulich 33 (1940) 

Young and lnceu 
(1940) Prli-ic dimension _( 1_25_6)_ 

Antcropostcrior diameter or inlet (obstetric 
true conjugate) 

Transverse diameter or inlet 
I ntcrspinous diameter 
lntertuberous diameter 
Subpubic angle 

12.0 cm. 
13.5 cm. 
10.5 cm. 
10.5 cm. 
85.0° 

11.9 cm. 
12.8 cm. 
10.4 cm. 

11.8 cm. 
13.l cm. 
9.9 cm. 

10.1 cm. 
93.5° 

criteria III has propost'd a prognostic scoring 
index to lw t'll1ployl'd wht•n tht' patit'nt with 
a breech presentation is admitted in labor. 
While application of this index has been 
deemed useful,3''· 31 sc\'eral problems remain 
unrt'sol\'ed: First. pt'rmitting the patit'nt to 
go into labor t'XJ>Ost·s the fctus to the risk of 
asphyxic complications which dective ce
sarean section might a,·oid. Second, from the 
dat:1 in this report. somt' of the critl'ria used 
to construct the index ha,·<' little or no dir<'ct 
rl'lationship to prq;nancy outcornc, i.e., par
ity, gcstational age. cervical dilatation, and 
station of the prt'scnting part. Objective 
critt'ria which would p<'rmit decisions about 
the fcasihility of ,·aginal delivt'ry in tt'rm 
breech prescntation to be made before the 
onset of labor would obviate these problems. 

Recommendations 

Based on the data and analyses in this re
report, a number of rt'commendations for 
objectiw criteria can be made, which would 
permit the obstt'trician to anticipate or avoid 
unnecessary risks to the_ fetus from breech 
,·aginal dcli,wy. 

X-ray peh·imetry. Accurate and objl'cti\'!· 

infonnat1on about maternal pelvic dimc-n
sions and configuration must be available. 
X-ray peh-imetry should be performed prior 
to tht' onset of labor. to pem1it electi\'e 
ce,.1rc-an section if indicated. in each patient 
with a breech prl'sentation :1t term rrgard
less of matc-rnal p:1rity, size of infants previ
ously dc-li\'ercd \'aginally, or c-stimated fetal 
weight in the incumbent prc-gnancy. If not 
included routinely with x-ray pelvimetry, a 
single x-ray t'xamination of the entire ma
ternal abdomt'n will define precisely the fetal 
prt"sentation and the attitudt" of the fetal 

vertex and may alert the physician to the 
possible prescnC'e of C'ongenital anomalies. 

Maternal pelvic capacity. Gauging pelvic 
capacity by criteria derived from experience 
with vaginal delivery and vertex presentation 
is of little value in the breech. Critical "lower 
limits of normal" and calculated pelvic 
indices must be ignored. For va~inal delivny 
in breech presentation to he feasible without 
undue trauma to mothrr or infant, all pel\'ic 
measurenwnts must be at least mean nonnal 
values. The principal emphasis in most re
cent obstetric texts is on defining borderline 
pelvic capacity; to learn mean normal pelvic 
dimensions, the older literature must be con
sultedn-:•• (Table XI). 

Gi\'en at least aver:1ge pelvic dimensions, 
pelvic configuration becomes of secondary 
importance. In this series, a contracted 
anteroposterior diameter of the pelvic inlet, 
as in a platypelloid pelvis, contributed most 
to dystocia in breech delivery. The dimen
sions of the pelvic inlet were of paramount 
importance; no case of significant mid-pelvic 
or outlet contraction was encountered when 
dimensions of the pelvic inlet were adequate. 

tse 
,,; dinical judgment. A very small breech 
Illay be delivered through a slightly smaller 
pdvis. A very obese patient may require a 
!arger bony pt'lvis to compensate for soft tis
sue encroachment. \Vith few exceptions. 
however, a maternal bony pd\'is which fails 
to meet the criteria outlint'd abo\'e should be 
considered an indication for delivery of a 
term breech infant by elective cesarean sec
tion. 

Fetal weight. Estimation of fetal weight 
by palpation of the maternal abdomen 
notoriously is inaccurate, particularly in 
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other th;111 \l'rlt·x prcsl'ntation and with the 
, <'ry rn1all or ,-ery large frtus. In term breech 
presentation. th<' biparietal diameter of the 
frtal ,·ertex should be detNmined routinely 
by ultrasonography, if a,·ailable, not for com
parison with maternal peh·ic dimensions (a 
fallacy carrir-d on"r frolll \"Ntrx prr-srnta
tion \ but to obtain within tlw limits of error 
inherent in thr tr-chnique and calculations 
the most acrnrate antenatal estimate of fetal 
wright possible at this tillle."·'-"' A fetus in 
hret•ch presentation whose estimated fetal 
weight by ultrasonography is 4,000 grams or 
more should he ddin•red by drcti\"r cesarean 
sr-ction 110 111.ittl'r what tht' maternal pel\'ic 
dimr-nsions may br. If ultrasonography is not 
;wailahl<' and reliancr- must be put on estima
tion of fetal m·ight by palpation only, the 
margin of s;1fcty must he increased lX'cause 
of greatn potential for error, and any fetus 
estimated to weigh more than 1,600 g-ra111s 
( approxi111atl'lv 8 pounds) should br dr
li\"rrrd by rlrctin· cesarean section. 

Operation for delivery. Given an adequate 
maternal prh-is and a fetus of suitable esti
mated wright and other obstetric factors 
being equal. bffech delivery should be ac
complished with the least manipulation pos
sible. Spontaneous breech delivery is highly 
preferable. There is no contraindication to 
the use of forceps to deli,·er thr aftercoming 
head. Assisted breech deli\"ery and breech 
extraction both in\"oh-e a change in motive 
power for deliwn·. substituting traction from 
below for pressmc from abon• and increasing 
the probability of occurrence of unilateral or 
bilataal nucchal arms or extension of the 
fetal \'ertr-x: t·,pr-rt assistance with abdomi
nal iundal prcssurr- during traction may 
mm1111izr- these difficulties. Decomposition 
and extraction of a frank breech infant car
rir-s a si,e:nificanth- increased fetal risk and 
imposes additional matr-rnal hazards because 
of intrautr-rine manipulation ( uterine rup
turr- 1 and the nr-rd for deep general ant'sthe
sia ( anesthetic complications, uterine a tony, 
postpartum hcmorrhag-c). Further, the op
portunit\' to dt·,·rlop adequate technical fa
cility with this mode of delivery now is very 
limited: in this serif's, extending ovf'r 2 dee-
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ades, the incidence of breech decomposition 
and extraction was only 2.1 per cent. In view 
of these problems, this operation probably 
should be abandonr-d for singleton term 
b;eech infant delivery. 

Obstetric experience. Brl'cch dr-livery 
should be conducted or at least personally 
supervised by the most experienced ac
couchcur available. Often, this experience 
may he more valuable when providing as
sistam·e with abdominal ·pressure than in 
actual delivery of the bre!'ch itself. 

Fetal monitoring. The fetus in b1eech 
presentation is at high risk for asphyxic com
plications, regardless of type of presentation. 
This is especially true for the small bre!'d1 
infant ( < 1,000 grams). Accordingly, thr
fetus must be monitorr-d constantly for clini
cal e,·idr-nce of fetal distress and/or prolapse 
of the umbilical cord. This is best acco111-
plished in an obstetric "intensive care" labor 
room with continuous automatic electronic 
or ultrasonic monitoring of the fetal heart 
rate. If this is not available, the fetal heart 
rate must be monitored by auscultation dur
ing and after each uterine contraction. Vagi
nal examination must be performed immedi
ately upon rupture of the fetal membranes 
to detect possible ovr-rt cord prolapse. In 
view of the very significant. association be
tween ruptured fetal mr-mbranes and as
phyxic complications in breech presentation, 
amniotomy should be deferred. With evi
dence of significant fetal heart rate altera
tion, immediate upward displacement of the 
presenting breech by manual pressure from 
the vagioa almo~t always will relie. e umbili
cal cord comprr-ssion temporarily, restore the 
fetal heart rate to normal, and provide a 
short inter\'al in which to effect immediate 
vaginal or abdominal delivery, as dictated 
by the obstr-tric situation. 

Fetal heart rate monitoring must be con
tinued throughout the delivery itself. Al
though other factors, such as vagal stimula
tion and possibly delayed venous return to 
the fetal heart secondary to chest compres
sion. are operative at this point, the poten
tial for umbilical cord obstruction is hig-h. 
Fetal bradycardia during delivery correlates 
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positiwly with poor rlinical condition and 
_d!'pres.~ed Ap,~ar score of the newborn infant, 
and prolongation of abnormal cardiac rates 
into the nt>onatal 1wriod in such cases is re
lated dir<'ctly to protractC'd ddivery times."9 

Ft>tal bradycardia on the delivt>ry table there
for<' is an indication for most expeditious 
ddivl'ry--,·aginally if obstt>ttically feasible or 
abdominally !'\·en at this late stage if not. 

ThC'se rt'CotllmC'ndations arc derived from 
a rl'trospecti\"t' analysis of 2,145 singlC'ton 
tt>rn1 br!'ech presentations and deliveries. 
Had they bern followed during the accumu
lation of this seriC's of cases, excess perinatal 
dt>aths would ha,·C' beC'n eliminated t>ntirely 
and traumatic morbidity in breech vaginal 
delin•ry would ha\"t' bC'en reducC'd to a level 
(0.52 J)C'r CC'nt) C'quivalent to that accompa
nying tl'nn breech dt>li\'<'ry by cesarean sec
tion (0.50 per cent). It was not possible in 
this rrtrospecti\'C' study to determine what 
thr incidence of term breech delivery by 
cesarean section would have been under the 
altered circumstances. \Vhether the recom
mendations arc weighed too heavily in favor 
of the fetus at _the expense of the niothel' will 
ha,·c to be <l<'t(mnined by prospective studies 
of resultant cesarean section rates which, 
with maternal risk figures for uncomplicated 

t-·c·lnuary J'.",, l!t7'.1 
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abdominal delivery, form the maternal side 
of the perennial obstetric equation. 

Conclusions 

The perinatal mortality rate, corrected for 
congenital anomalies and maternal disease 
states, is approximately 3 times higher in 
singleton term breech presentation than in 
term vertex presentation, and traumatic mor
bidity is 12 times higher. 

Despite the t>xcellent fetal outcome when 
a term infant with breech presentation is de
livered abdominally, routine elective cesarean 
section for this indication alone to date is not 
acceptable in tt>rms of increased maternal 
risk. Routine external cephalic version also 
has not provided a satisfactory alternative 
mt>thod of managemrnt. 

Basrd on an analysis of 2,145 cases of 
singlrton breech presentation at term, a series 
of recommendations are made concerning 
maternal prlvic capacity, fetal weight, fetal 
monitoring during labor and delivery, and 
rxperience of the accoucheur which are de
signed to reduce perinatal deaths in term 
breech vaginal delivery to the level encoun
tered in vertex vaginal delivery and trau
matic morbidity to that accompanying term 
breech delivrry by cesarean section. 
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Pathology of Pregnancy and Lahor in Adolescent Patic~nt!-, 

DusAN JovANovrc, M.D.* 
Department of Obstetrics and Gynecofol(y, Chicago Lying-in 1/ospital, Chicago, Illinois (,0(,.17 

SUI\IMARY 

A study dont> on 1,033 pregnant lt>en-agers 
whose babies were (lelivered at Chicago Lying-in 
Hospital hetwttn January l. 1965 and June 30, 
1968 indi<"alt•(I that the ind,lt>n<'e of prt>gnnn<'y in 
girls 17 years and younger is int'reasing. The most 
<'Ommon t'ompli<'ations during pregnan<'y in the 
patients studit>d were anemia, premature lahor, 
Yaginal infe<'lion. and pre-edampsia. Uterine hy
pt>rtony as a form of dystoda was a relatively 
<'ommon prohlem during lahor, espedally in pa
ti<"nts who hml had immffi<'if'nl or no prenatal 
<'are. The most eommon postpartum eompli<'a• 
lions wt>re urinary traet infeetion and puerperal 
endometritis. The psyehologieal trauma of such 
early pregnaney may interfere with the maturing 
personality. 

Additional key words: high risk pregnancy; postnatal 
complications; prematurity. 

Although there is no common doctrine concerning the 
best age for the delivery of the first baby, from physiolog
ic. obstetric. and psychologic points of view, the ideal 
age is between eighteen and thirty years. 

The adolescent period is difficult to define. It usually 
begins at approxima1ely 12 years of age and ends when 
the transition of early adulthood occurs, that is, after 
1 "i years (6, 20]. 

Adolescence is a transitional phase in the developmental 
process. The goal of this period is to prepare an individ
ual to take his place as an adult in his own family and 
in the larger community. Adolescence is also a period 
when the YclUng nersoo is ,nceceiding _ 
rnlnerahle co psychic stress. Most of the psychiatric dis
,,nkr;:. of adoit·sn·nt;; reflect an imbalance between various 
int_nnaiizt'd familial and social force!:' (17, 27]. 

:\!though pregnancv is a physiological state it can rep
re,;ent a psychologicai trauma to a person who is in a de
,dopmental phase [27]. 

:\lore than 30 papers have been published in the world 
literature in the last four decades concerning pregnancy 
and labor in the adolescent period, but classical obstet• 
rical textbooks [8] barely mention the topic. 

•Present Addre~~= Department of Gynecology and Obstetrics, 
The University of Wiscon~in Medical Center, 1300 University Ave
nue, Madison, Wisconsin 53706. 

Harris [M] in 1922 was the first to puhlish a p,1pn 

about this problem. With perhaps a hit too mud1 <1pti
mism, he concluded that 16 years of age rcpn·srnts 
"optimum time for the first lahor". This conrlusion 
could perhaps be accepted with regard to thl' ph, ~i•·al 
and biological development of many 16-year-old ;,!irl- l,ut 
not with regard to their psychic maturity. Emoti<1nal and 
intellectual development is, as a rule, slower than ph\ sical 
and biological. A one or two year difference in a;.:,· dur
ing the adolescent phase means a great deal with r,•;.:aril to 
physical development of a person and c\·rn morP with 
regard to the degree of her psychic malurity_ 

Pakter and his associates [21] have prrformed p-,,fi.,. 
logical testing on more than 250 pregnant 1?irls lw11,,·,·n 
the ages of 12 and 17. They found that appr,,\irnat,·h 
one-third were mentally retarded ( I.Q. less than 7~, 1 · 

another one-third were subnormal ( I.Q. 75 to 111 I 1 : ,t1,d 
the last one-third were classified as normal I U). 1 111 ,.r 

more). We were not able to test systemati, all\ th,, 
psychological development of our patients. Ho\\!'\ ,·r. 
while studying their other problems, we have not,·d rh,n 
their average intellectual development was si;.:r1ifi<'a11th 
below that of the average adult. 

Seldom are teen"age pregnancie,. plamwd I it, 
pregnancy, labor, and care of the m·whorn ar, . . 11 

a burden and stress for very young mothns a- '" ,I 
their parents. Very few of these patients an· marrr, ,i ,,11,l 

in many cases the marriages are forced anrl 1ms1.d11, 

Teen-age parents represent a high risk group in 111, 

community not only from health point" of , if'w i.w t, ,11 

psychological, edurational, social and othns. too I!'' I 
Several authors (15, 16, 22, 23) belif'\e that 1,•·1c.·ht 

E_ain, wxemia, beh • ,1 rT fl r I 

natal mortality are more common in 1!'?11-agt· pn- . : ,, 
than in pregnancies of older giris. Has~ar, 1i11d I· . :,- ; 
noted in addition an increased percema~,- .,f , ,., , ,, ,, 
la!'erations, prolon~ed labors, and abdominal ,w, licq:~ ir. 
patients 12 to 14 years of age. 

The following analysis uses age 17 as the arbitran ,·nit 
point of the adolescent period and includes data irom I'·•· 
tients 17 years or younger. Patients oldPr than 17 , "" r
will he used as a control group in the study. 

lt is important to note in the following data that in
cidence of complications and other figures are not ah, <1,, 
comparable from author to author since there is no uni
formity of agreement concerning the age at whi .. h 
adolescence ends. 
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J\IATF:RIALS. l\lETIIODS, AND RESULTS 

All patimts studied delivered at the Chicago Lying-in 
• H,,~pital. The total «ldin-ries during this three and one-

half H',H study pni, .. I danuary I. }()(1S to June :{O. 19(18) 
was •>.5;{6. The adol,·seent group numbned l,03:{ ( IO.a 
pt'r cent l and were lwlween 11 an<l 17 years of age. 

The perrent:ige nf teen-age pregnancies is steadily in
ncasing in the United States. Aeeording to Zackler and 
assodates [30]. in l 1H5 there were 3,573 births to mothers 
un<ler 14 or 13.1 births per 10.000 live births. In 1955 
th«·n• were 5,&'t.1 hirths or 14.5 per 10,000 live births. 
fly 11>6:! this 6gurc had risen to 7,51H or 18.5 births per 
10.000 live births. Table I shows a similarly increasing 
percentage in Chicago Lying-in Hospital. 

Age 

The· most common age at delivery was 16 years ( 41.5 
per cent). Our youngest patient was 11 years old (see 
Table II). She delivered a live male infant in cephalic 
presentation who weighed 3465 gm. Her labor lasted 22 
hours and was ended by application of outlet forceps. 

Parity 

The number of previous pregnancies in our cases was 
as follows: para 1, 848 or 82 per cent of patients; para 2, 
159 or 15.5 per cent; para 3, 23 or 2.2 per cent; and 
para 4, three patients or 0.3 per cent. 

Race and socio-economic cl.ass 

The great majority of patients (1,022 or 98.94 per 
cent) were Negro. Only eleven (1.06 per cent) were white. 
Nearly all belonged to lower socio-economic classes and 
many were referred from the Chicago Board of Health 

TABLE I 

THE hCIDENCE OF TEE:\·AGE PREG'.'IANcn:, AT CHICAGO LYING-IN 

Ho,PIHL BY Y.:~n, (J nllARY 1, 1965 TO JUNE 30, 1968) 

Ttital :'\unibt'r 
Yl"ar ~umbrr t>f ca-.,·, cJI P Ii ; liP Ffl<'t'nfages 

-

1%5 ....... 250 2622 9.5 
1%6. .:mo 2753 · 10.9 
1967 ..... :\1-(1 28H 12.:3 

l/1 - 6/30/68 ...... . l.17 13-ti 10.l 

Maternity and Infant Care Project as high risk pn·g
nancies. The data from several othrr authors [2, S. I:;, 
16, IH, 22, 28] arc rlifTerrnt (Tahlc 111). 

Prenatal Care 

Hassan and Falls [IS] point out the irnporlant im,·r-•· 

rclationship lwtwecn <JUality of prenalal r·ar,· a11d ,Ir., 
ineidenre of complication lwfore, during. arrd afl,·r ,I,,_ 

livery including toxemia, excessive w,·iµ:ht ;!ilirr. I''"· 
maturity, and perinatal mortality. We arc of the sa1111: 
opinion and believe that adc<JUale prl'natal l'ar«• for l1·1·11-
ag1~ gravidas is the only way lo µ:uaranl1·1! a ,l,·n,·a,., i11 
the incidcnrc of the ahove complications. 

The young pregnant patients at the Chicago Lyi11;.:-i11 
Hospital are routinely a<lviscd regular check-ups at l«•ast 
every three weeks or more until the 28th week of preg
nancy. After 28 weeks the patients are seen more often. 
The majority of our obstetrical patients 15 years or 
younger were sent to our special High Risk Clinic and 
treated as problem pregnancies. Special group therapy 
by the Social Service Unit was hel<l for our unmarried 
teen-agers at regular intervals. Adequate prcn:tlal 1·arn 
was given to 1,002 patients ( 97 per cent): Thirty-one 
patients were unregistered and had little or no l'an~ prior 
to admission for delivery. Ten of these 31 wf're patients 
of private physicians and 21 were examined for the first 
time during labor. 

Prenatal complications 

The most frequent problem found in our patin1ts was 
vaginal infection ( ft5 cases or 10.9 per <·1·1111. Howl'\ rr. 
only those girls with symptomatic vaginilis wen· lreall-d. 
Flagyl® and Mycostatin® were most frequt>nth U!'1·d druc:, 
( depending on the specific infection I with good re~ult~. 
In the control group the incidence of rnginal i11fedi11n 
was 27 per cent. 

Anemia was the second most frequent prohf Pm and .,, .. 
currt>d in US patients I U per cent I. All patient~ with 

~lobiu lower than 10 gm per lOO ml and hmialonil 
lower than 32 per cent were cla~sified as arwmi,·. Iron 
dPficic11cy anemia was diagnosed in 12:l pali1·nl.,. All 
cases improved following trealm1·11t with iro11-1·onl,1i11ing 
drugs. In the control group. 9.3 pn cent of tlw pali1·nls 
had anemia. 

TABLE II 

Yrar!'I 

No. of Ca5es 
P,·rc ... ntages 

h'.l Editorial l'n,:~ 

AGES OF PREGNANT TEEN·AGE PATIENTS AT CHICAGO LYING-IN HosPITAL, 

BETWEEN JANUARY 1965 AND JUNE 1968 

II 12 J.1 14 rs 16 

I I 21 91 2:i,3 431 
0.09 0.09 2.03 8.8 22.5 ,U.7 

r7 
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TABLE III 

RACE or P.nn:NTs IN T111s Snmv AND T11osE 
RErnRTEo BY VAR11111s A11r110Rs 

,111hor,, rrr Crnt \\'hilr Prr Ccnl Nrttro 
--

Hassan and Falls ............................ 72.3 27.7 

~lnrri,-on ··········•·········· ···················· 5.2 9t8 
P,,lial..ofl .................... ·····•········· 27.8 72.2 

:\mar and Bt·nnett ........................ 10 90 
Cloui:h ................... . ················· 44.6 55.4 
\" an der Ahe and Bad1 ................. 44 56 
l\larl'hetti and Mmaker ................ 1 99 
Chiea11:o Lying•in Ho~pital .......... 1.1 98.9 

Table IV lists the prenatal complications found in this 
group of pregnant teen-agers. 

Pre-eclampsia was diagnosed in 76 patients (7.3 per 
cent). Sixty-three were classified as mild and 12 as 
severe pre-eclampsia ( Table V). Excessive weight gain 
was found without other signs of pre-eclampsia in 44 
patients ( 4.2 per cent) who were not included in the 
pre-eclamptic group. There was one case of eclampsia 
( 0.()9 per cent) in the study group. This patient was a 
14-year-old girl, gravida L para 1, who developed eclamp
tic seizures during a prolonged induced labor. Labor was 
ended by abdominal section due to fetal distress. 

TABLE V 

CAsr.s or Pnt:-r.r:LAMrs1A AMoNG PRt:GN,\NT Tn.N-M;t: p,..,t::-ns, 
J,\NlJAHY 1%5 TIIHIIIJGII JtJNF. 1%8 

NIJ\lllf:ll OF CASt:S 
Mil.I S,·v,·rr 

Air l'rr-1-,, l111T1JH,i:t Pr,·-E, l,111q111ia 

11... ................... 0 
12 ...................... 0 
13... ................... 2 
14... ................... 7 
15 ...................... 16 
16 ...................... 33 
17 ..................... 6 

0 
0 
1 
3 
2 
s 
1 

"t'11t11I I'• r,, 111.11:•· 

0 () 

0 () 

3 ll.2 
]() 10.') 

18 7.7 
38 8.3 

7 2.7 

older pregnant patients [l, 10, 15, 16]. It also seems that 
the incidence rises as the age decreases, as can be seen, 
to some extent, from Table V. 

Less frequent complications include placenta prcvia, 
diabetes mellitus, and cephalopelvic disproportion. 

Duration of pref!,n.ancy 

The pregnancy lasted between 280 and 2'H days in 'Jl(, 
( 88.8 per cent) patients. In 105 patients ! I 0.1 pn cent I, 
it was shorter than 280 days, and in 12 patients it was ( 1.1 
per cent) it was longer than 294 days / postmaturit, I. In 
these last the labor was induced. Postmaturity in our 

The incidence of toxemia in the control group was 5.1 control group was 3.3 per cent. 
per cent. 

Some authors [15, 22] have pointed out that toxemia 
among teen-age mothers is more common in Negroes than 
in whites. We cannot make a similar valid comparison 
because of the poverty of white patients. 

It has long been noted that the incidence of pre
eclampsia is higher among teen-age patients than among 

TABLE IV 

PRE'iAT.,L CnMPLICATIO'i~ :\~IO'iG PREG'i\Ni' TEEN-AGE PATIENTS, 
CHICAGO LYI'iG-I'i H<1,r1n ... ]A-.i-,RY, 1965 T11Rot1G11 JUNE 1968 

Trichnnwnas vaginalis 
\lonilia,is 
l '."ml •inet! inf,·,·t ion 

l tricht)lllOUJ.S + nu1nili..1J 
Ct1Jh1t rht'a 
ln1n dt'ticiency ant~mi.i 

:-i,·kk ,di trait 
:-i,·ki,· ,·di anemia .. 
Hh n,·;.'..1ti,e 
.\lkrp to pt'nicillin 
Rheumatic heart disease 
Contracted pelvis 
Dialwtes mellitus 
Pla,·,•nta previa 
Lues 
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41 
12 
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Duration of labor 

Various authors [2, 14, 15, 16, 22, 23. 28} report dif
ferent durations of labor in patients young,·r than 17. 
The average length reported varies from approximat,·l\' 
9 hours and 40 minutes to 16 hours and 32 minuft>.•. 
Clough [SJ, who reports the shortest average of 'J hours 
and 40 minutes, partially explains his statistics IH the 
frequent use of operative ending of labor with fon-,·p~ 
application and delivery. In the majorit, of our ca~1·s 
11)55 or ')2.7 per cent) the labor lasted between six and :2l 
ours. In ;)6 patients (5.2 per cent) it wa,- only thrtT 1 .. 

five hours but in 22 patients (2.1 per cent i it wa;- l,,11.:..:,·r 
than :U hours. The labor in two patients I 0.1 'J pn ,·,·11l 1 

wa,- longer than 1l0 hours, but in three I 0.2'J pn ,.,.1111 
less than three hours, ending in pre1.'ipitat1· d,·li, ,·1,. 
Prl'('ipitate deli,ny in the control group o,·,·urn·d i11 :-,.:: 

per cent of the patients. 

Prolonp•d labor 

There is not yet a uniform opinion with rl',rard lo the 
definition of prolonged labor in primiparas. A<'('ordin~ 111 

some authors [3, 7, 16] normal labor in primipara- la,ts 
up to 30 hours, hut others [2, 10, 18] allow onl} 21 hour,-. 
Greenhill and Clark [4, 11] think that 18 to 20 hours 

Editorial /',1!!1· td 
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should be the upper limit of duration of labor in primi
paras under normal circumstances. 

In our clinical material every labor in a primipara 
b,-tin~ lon~er than twenty-four hours was classified as 
prnl.,ngrd. In twenty-two patients (2.1 per cent) from the 
i-tutly ~roup the duration of labor was prolonged. The 
ineidem:e of prolonged labor in the control group was 
2.:i per cent. 

Ft·tal presenlalion aml position 

The incidence of breech (24 or 2.3 per cent), shoulder 
l 2 or 0.2 per cent). oceipito-posterior ( 21 or two per 
1·1·111) and 1)(·eipito-trnn::1v1·rsc ( 12 or 1.4 per cent) po:1i
tinns was lt'ss in our studied clinical material than in the 
adult group of patients where the incidence was 3.2, 0.3, 
2.7 and 2.1 per cent respectively. 

Type of deliveries 

Delivery in the majority of our cases was ended by 
low forceps or spontaneous delivery. Abdominal section 
was done in 34 patients ( 3.24 per cent). The incidence of 
section in the control group was 5.1 per cent. Cephalo
pelvic disproportion was recorded in only seven cases 
(0.68 per cent). The most frequent indications for abdom
inal section were: repeat section, fetal distress, and 
cephalopelvic disproportion (Table VI). 

Complications intrapartum 

Complications during labor were not numerous. The 
most common complication was perinea) laceration (23 
or 2.2 per cent). All lacerations were extensions of 
episiotomies. 

lntrapartum bleeding occurred in 21 patients (2.03 per 

Complications postpartum 

The most frequent postpartum complications in our 
patients were urinary tract infections ( :ti or :\. I pn 
cent) nnd cndom!'lritis ( ~m or 2.9 per crnt). No p11n-
1wrnl st·psis, ('lllholism, thrumlmphlcl1iti:1, or llla'lliti:1 wa'I 
noted. 

There was one maternal death whirh will lic liridly 
d1•11cril1ed. The patient wn11 16 year11 olil, N,·gro, ~'.rnvida 
one, purn zero, in tlw :\(1th week of gc·~tal io11. Slw wa,i 
admitted to the hospital at 3 :45 in the morning for ob
servation and treatment for severe hcndndws. On :ul
mission she was conscio1111, well oric•n!f-d in 1<pan• 111111 

time, urnl not in lnhor. Vitnl :1ign:1 wc·n~: blood pr-,·,~u re 
170/110; pulse 100. She hud no pcdul Pdcma a111I lwr 
urine was negative for proteins. Her hematncrit wn~ :\2 
per cent. Examination of the eyes showed a mplria,is 
and fixed left pupil with a small and reactive right pupil. 
Because of the abnormal findings in the eyes. a lumhar 
puncture was done in the emergency room which ~howul 
a pressure of 370 mmHg. Very soon after admission 
(around 3:55 a.m.) the patient became comatous and at 
4:00 a.m. developed pulmonary edema. She was ex
amined by a neurosurgeon at that time and the dial,!nosis 
of subarachnoid bleeding was made. At 5 :00 a.m. ~ection 
was performed and a female baby weighin/! 1900 /!m was 
born. The baby was in good condition but soon showed 
signs of respiratory distress ( hyaline membrane disease I. 

cent). The causes of bleeding were various: premature 
separation of the placenta, placenta adherence, cervical T . 

. . win pregnancy 
and vaginal lacerat10ns. There were no cases of uterme 

The patient expired at 6:30 a.m. about two hours and 
forty-five minutes after admission. The autopsy report 
was as follows: "lntracerebral hemorrhage (left parietal 
region) with parasagital cortical necrosis and small re
cent subdural hematoma". The infant survived respiratory 
distress and was discharged from the hospital in good 
condition. 

rupture, placenta accreta, increta, or percreta. The in- Only five of our 1,033 analyzed cases delivered twins 

I cidence of intrapartum bleeding in our control group was for an incidence of one in 206 deliveries. This is far le,-s 
3.2 per cent. than a general accepted ratio in this couRtry of one to 
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TABLE VI 

hDICATIONS FOR ABD0!'.11!'1AL SECTION HI 34 TEEN·AGE PATIENTS 

lnd1cation• 

H.t'pcat section 
F t'tai distress with abruptio placentae 
C,.phalo-pelvic disproportion 
F t'tal distress with severe toxemia 
Prolonged labor with fetal distress 
Placenta previa 
Pelvic mass (ovarian cyst) 
Prolapsed cord 
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Numbe-r of 
Patiento 

7 
7 
4 
2 
2 
I 
I 

93.3 found by Guttmacher [12]. 
The incidence of twins in our comparable group was 

one in 89.8 deliveries. 

Babies' weight 

Of the 1,038 babies born, 165 or 15.9 per cent wne 
classified as premature since their weights were below 
2500 gm. Although the prenatal care, in our opinion. 
was generally adequate, the percentage of prematurit~· in 
the analyzed group of teen-age mothers was verv hi;::h 
if compared with that of the general population which is 
approximately 9.8 per cent [5]. The majority of hahies 
from these patients (399) weighed between 3001 and 

The Journal of Reproductir·e .Hedicine 
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;\~100 !!"'· Prematurity in the control group of patients 
w,1s found in 7.3 per cent. 

· Birth injuries 

Hirth injuries in thl' babies induded: three fractures 
of the davide; one left facial paralysis; eleven cephal
ht•matomas. and eight cases with intracranial bleeding. 
Of these eight cast•s of intracranial bleeding, three cases 
had traumatic injuries of the central nervous system ( one 
of these babies died and the other two survived). In the 
other five cases, ventricular and subarachnoidal bleeding 
was found at autopsy, probably due to severe anoxia 
according to the patho-histological report. 

Fetal malformations 

The incidence of fetal malformations in the general 
p~1pulation is approximately two to three per cent [8]. In 
babies of our teen-age patients, malformations were seen 
in only eleven ( 1.06 per cent) cases, but in babies of 
mothers older than the age of seventeen delivered during 
the same period of time. fetal anomalies were found in 
three per cent. 

Feta/ and neonatal mortality rate 

There were 21 deaths among the 1.038 babies of our 
adolescent patients ( perinatal death rate of 20.2 per 1,000 
live births). Fourtet'n babil's wert' stillborn ( five still
born mature and nine stillborn premature). The cause 
of dt>ath for all mature stillborn babies was intrauterine 
asphyxia (patho-histological report). Seven babies died 
during the first seven days after birth ( two mature and 
five premature) . One mature baby died of intracranial 
bleeding and the other of bronchopneumonia. This last 
was born by section; the mother had intrapartum eclamp• 
sia. Three premature babies died of hyaline membrane 
dist•ase, but the other two died of prematurity since no 
definite causes were found on autopsy. The incidence of 
pninatal mortality in babies of patients fr 
trol p:roue_ was~ 

D1scUSSION 

The 10.8 per cent incidence of adolescent pregnancy 
in this study is hip:her than that reported in al1 previously 
publi:;.hed studies. For example. '.\larchetti and Menaker 
[ 161 report an incidenn· oi 6.3 per crnt; Hacker and as
sociates (13] 9.7 per cent: Von der Ahe and Bach [28] 
:>. ~ per cent; Hassan and Falls [15] 8.3 per cent, and 
Aznar and Bennett [2] 3.6 per cent. 

Up to ten years ago gravidas younger than 17 years 
were in a sense neglected with regard to prenatal control, 
mainly because of their unmarried state and low socio
economic status. The great majority of such patients 
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came for delivery without previous m«-ilirnl 1·an· as wdl 
as wi!h no psychological preparation for such .111 impnr• 

tant event. As a sequcla of this state, the 1·011rs1·s of prt•;!· 

mrncy., labor, and the postpartum periocl wn,· follow,·,1 
by co;nmon complil"ations including tox,·rnia. prolon~•nl 
labor, stillbirth, postpartum hemorrhage, infrdion. f'I•·. 

Today, however, much less shame is associal1:1I with tlw 
unwed prep;nant state, and married and unmarril'd yoUII;! 

gravidas come regularly for prenatal control ar;d rcn:i\c 
equal if not more medical attention. The younµ; patients 
who were without any prenatal care could not esl'apc 
tremendous fear, worry, and unhappiness. Tht•se ~trnng 
emotions might have been causative factors in uterine 
dysfunctions which in turn led to an inctt'mwd irll'idP1we 
of prolonged labor, particularly in the latent phase. 

We noticed that, in the very young gravi,la whn ha,l 
incomplete or no prenatal care, there was a pn·dispositi11n 
to hypertonic uterine contractions durin~ the la1t·11t pha;..1: 
or the beginning of labor. In these cases the uterus is not 
relaxed between contractions but tonic and tender on 
palpation. This observation remains to he confirmed by 
more authors in the future. We believe that rc)!ular pre
natal care and skillfully conducted psycho-prophylaxis of 
labor would probably minimize this labor problem. 

The incidence of toxemia of pregnancy in teen-aµe pa
tients varies considerably in the literature, i.e. from •l.3 
per cent to 23.5 per cent. The lowest percenta/!C of 1..1 
per cent has bt>cn reported by Arnot and \dson {I] a11d 
the highest or 23.5 per cent by Seland [25]. Mussio I l')j 
reported the highest incidence of toxemia \ 28 per f'ent I 

in the 12 and 13 year old. The critical age with th,· hi)!h
est incidence of toxemia at the Chicago Lyin;r-in Hospital 
was 13 and 14 years. 

In our clinical material the incidence of tm;emi... 
reached 7.3 per cent. Eclampsia resulted betwet'n 0. Ill 
per cent and 3.2 per cent in patients analyzed aml oh
served by various authors I Its in• 
iru=-~-6:®opeer~c;,ent in our patients is the lom·4 

thus far reported. 
Excessive weight gain ( over 20 or 25 pound!- I durinµ 

pregnancy in patients between l l and 17 years of a;.:t• 
with no other signs and symptoms of toxemia ,;h"uld rn,t 
cause major concern for their physician!'. Girls al this 
age hav1• an average physiological non-prq!na11I WPiµht 
gain of five to ten pounds per year [15]. 

Complications intra and postpartum were no rnon· frp. 
quent than in the other older patients. We emphasiz1• that 
thrombophlebitis, puerperal st>psis, mastitis. and emboli!'m 
were not noticed in any of our cases. 

The incidence of premature labor of 15.1) per n·nt in 
our adolescent mothers is similar to that reported b, oth<'r 
authors [2, 9, 15, 16, 22, 23] i.e. lO.,i per c·t>nt to IB. 7 
per cent, but in our opinion is very high in comparison 
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1 pati1•nts from the control group in whom llw incidence 

f prt'maturily wa!-1 7.3 prr ct>nt. 
Pninalal morlnlilY for nil infants with a birth weight 

,n 1000 µm reporlt'cl hy Potter nnd Davi!-' (2,l) from Chi

a;.:n I., illl,!•in Hospital fell from :lc,.o prr l.000 live births 

11 l1J:ll-l11U to 20.7 pt•r l.000 live births in 1951-1956 
1111 stood nt 11).6 pn l.000 live births in 1961-1%6. Our 

,erinatal mortality fil,!ure is 20.2 per 1,000 live births. 

CONCLUSIONS 

l. Pregnancy and labor in persons seventeen years old 

ind younger is increasing at the Chicago Lying-in Hos
>ital and the incidence in the Inst several years is ap

>roximately 10.8 per cent. 
2. The most common complications during pregnancy 

n our patients WC'rt' anemia, premature labor, vaginal 

nfedion. and to some t•xlt'nt pre-ech1mp!lia. 

3. Uterine hyperlony a!-1 a form of dystocia srems to be 

1 relatively common problem during labor mainly in 

1dolescent patients who had insufficient or no prenatal 

·are with psychological support. 
'1-. The most common postpartum complications were: 

uinary tract infection and puerperal endometritis. 

5. Pregnancy and motherhood in girls seventeen years 

md younger is a serious and sometimes disastrous prob

em. It frequently disturbs the education of the patient, 

JreYents complete formation of an independent and 

uature personality. and f:enerates misunderstandings and 

:esentment in the family circle. The psychological trauma 
uay leave an indelible scar on the patients' impression-

1ble personality. They are not sufficiently mature for 
:omplete understanding and acceptance of their new roles 

rnd duties as mothers [17. 26. 27). 
The high incidence of pregnancy in adolescent girls 

:rnd the resulting complications can be decreased by im, 

pro\'ing socio-economic conditions a:-- well as the educa

tion of adolescent 1,!irls and their part>nts. 
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INDUCTION OF LABOR 

The safest method of medical induction of labor is by administration 

f d ·1 . . 1-3 o i ute intravenous oxytocin. 

The use of intramuscular injections of oxytocin in the prenatal period 

for the induction or stimulation of labor should be discontinued. 2 

Buccal Pitocin, recently gaining in popularity, has been found to be 

as potentially hannful as intramuscular injections, in that the exact dosage 

is difficult to titrate to the patient's needs. In a report of a long-term 

evaluation, Chalmers and Moorehouse4 now suggest the use of a total of only 

500 units of oxytocin to achieve induction instead of their original 4000 

units. Recent literature records instances of uterine rupture during 

buccal pitocin administration5 , which points up the potential dangers of 

the drug, and the need for close and constant monitoring of the patients 

who are receiving it. 

Sparteine sulfate administration has been shown, in a controlled double

blind study, to have a high incidence of tumultuous labor, hypertonus, 

6 
poor uterine relaxation, and fetal bradycardia. Obviously the disadvantages 

of this drug far outweigh the advantages, and suggest that it is not suitable 

for induction of labor. 

The revised oxytocic standards (March 1972) of the American College of 

Obstetricians and Gynecologists are: 7 

a. Induction or stimulation of labor: Oxytocic agents 
only when qualified personnel, as determined by the 
and administrat~on, can attend the patient closely. 
that: 

should be used 
hospital staff 
It is recommended 

1. 

2. 

3. 

4. 

The attending physician evaluate the patient for induction or 
stimulation especially with regard to indications. 
The person starting the oxytocin be familiar with its effects 
and complications, and qualified to identify both maternal 
complications and fetal distress. 
A qualified physician be immediately available to manage 
any complications. 
When oxytocin is being administered it is recommended that an 
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2. 

3. 

4. 

5. 
6. 

7. 

infusion pump, or other device for accurate control of 
rate of flow, be used. Also, the following should be 
recorded every 10 minutes: fetal heart rate, frequency 
and character of contractions, rate of flow of the oxytocin, 
and maternal blood pressures. 

Hellman and Pritchard: Williams Obstetrics 14th Ed. Meredith Corp. 
New York 1971 page 845-847 

Babson, S. Gorham and Ralph Benson: 
and Intensive Care of the Neonate 
page 138 

Management of High-Risk Pregnancv 
The C. V. Mosby Company, St. Louts 1971 

Bonica, John: Obstetric Analgesia and Anesthesia Vol. 1 & 2 F. A. Davis 
Company, Philadelphia Chapter 75, pages 1309-1319 

Chalmers, J. A. and Moorhouse, H. M.: Further Experience with Buccal 
Pitocin .i Obstet. Gynec. Brit. Commonwealth 73: 59 1966 

Pinkerton, J. H. M.: Buccal Oxytocin Brit. Med. Journal 2:1393, 1964 
Van Voorhis, L. W. , Dunn, L. J. , and Heggen, D.: Effect of Sparteine 
Sulfate on Amniotomy Induction: A double blind evaluation Am J Obstet 
Gynec. 94:230 1966 

Standards for Obstetric and Gynecologic Hospital Services--The American 
College of Obstetricians and Gynecologists 1969 (Revised March 1972) 
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Chapter 75 

Induction of Labor 
,Jol111 J. Bonica, .M.D., and John S. McDonald, M.D. 

*Reprinted from "The Principles and Practice of Obstetric Analgesia and 
Anesthesia" by John J. Bonica, M.D. Vol. 1 & 2, 1972. Permission granted 

by author and The F. t:,.. Davis Company, Publishers 

BASIC CONSIDERATIONS 

.\rtilil'ial ruptnr(' of the membranes, the oldest 
lt't•l111iq1h' for tht' i11d11l'tion of labor, was re
portedly pt'rformed by Sorauus of Greece in 100 
.\.D .. but it was not until 1906 that the <'ff<'et of 
postt-rinr pituitary extract was document<'d by 
Palt•. 15 In thl' l'arly l!l00's numerous mechanieal 
and IIH'dieal mPans of tkalin~ with uterine dys
ltll'ia existt'd. hut all prodtH'l'd variable and in
t•onsisknt cffeets. Consequently, Hofbauer 's30 

publisht'd account in 1911 of six successful in
tlul'tions with pituitary extract aroused tremen
tlom, inten,st. .\ fr\\· sncccssfnl case l1istories 
Wl'rt' rt't'ordt'd hut abuse soon produ<'ed reports 
of s,:,rious rnaft>rnal and fotal morbidity and 

s crikna. 1llnstrative of the 
111isust' of pituitary extrnl't. included adminis
trati,ln in i11statl\'1's of 1wh-ic contracture to 
,,hyiafl' tht• 11t•1•tl fp1• fort·,•ps and in l'a:;1•s of 
pla1•1·11ta pr;1,,via to 1111111111izP hP11101-rhng-e. 57 

l'hysil'ians thl'll (']ai111t·d that use of pitt1itary 
rxtract obYiatt•d forn•ps deliwry in hundreds of 
instances.cs. 37• 56 111 1!118 DeLee 17 introduced an 
Pra of moderation and advised extreme caution 
in usin~ the d1·11g. IT<' developrd guidelines still 
used today, s111·h ns <·art>fnl mlministrntion, close 

monitoring of the contractions, and avoidance of 
the technique in patients with pelvic co11trad11rti 
and abnormal fetal positions.17 Williams,58 

Adair,1 Kosmak.-i 6 lJavis. 16 and other Pmi1w11t 
obstetricians, endorsed this conserrntive attitude 
and believed the use of pituitary extract before 
the delivery of the fetus was extremely dan:.!Pr
ous. In 1 !128 a major contribution was rnadt> by 
Kamm, 32 who developed a technique for sq,arat
ing- the prcssor from the oxytocie fradion of 
pituitrin. Finally, by l!H8, intravenous ad111inis
tration of dilute ox~·tocic solutions bt>1·a111r c11ll1-
mon practirr. DuriHg the past two dP<·adrs the 
11s1~ of this technique has stcadil~ · 
is probable that in the future iHductioH of labor 
will be 11sed even more widely as sl'iPntitic atl
rnnccs will permit the elimination of all risks to 
mother all(l fetus inhrre11t in the method. and 
\\'ill aetw1lly enabfo w; to provide thP part.11ri,•11t 
and her offspring- with the pof P11ti11I lw11l'fits of 
s!'hedukd delivery. 

indications 

Labor may be induced electively for the con
venience of patient and physician or medically 

1Z09 
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f,,r a11 i11di,·:1t,·d tli,•r:1p1•11t i1~ l'l':IS011. J>rnvio11sly, 
tl11• 111n,-f ,·n111111n11 i11tl11di1111 was tl11• t.h1'r;qll'11t.ic 
n11t•. l111t t11d:1,,· i11 111a11y 1·1•11t,•rs tlw most. t•tm1111on 
r,•;1,,111 fnr c•l,·,·t i,·,· i11d111't inn is p11tit'11t. t'<lll• 
\ ,·11 i,·11,·1• H 11d physi,·ia II l'OIISt'l'\"al ion. Cau:ws or 
tl1t·ra I'''"' ii' ind 111'1 inn inl'l ude toxt'min, prcmn
t II rt' r11pt 11rt' of 1111• 11w111bra111's ·nml suspl'rtrtl 
11,1,t,Litis111. .\11nlhl'r rommon reason for induc
tinn in sn1111• art'as arisrs wht'll n multipnrous 
r•ati,•111 with a history of short labors lives far 
frnm tlw hospital.21 Otht'r factors rt'sponsible 
for i1ul11l'tion nrc outlined in Table 75-1. ]•~ach 
11f t l11·s,• rondit ions is considert'd in detail in 
~t•rtions !l. 10, nnd 11. 

Table 75-1. lndicatlon1 for lndudlo11 of Labor 

JI F.TIIC.H. 
M,1f,·r11,1/ flis,-,1.«• 

Pi:tlwt,•~ 
llyp1•rf,•11~ion 
Hr11:tl ,Ji,:or,lru 
T11l1t'r,•111t,~i" 
Ofhc•r 111,•oli,·:1! 1Ji,:or,kn (Section 9) 

Ol1slt'/rir Jlisor,lt'ra 

TL1xr111i:1~ of prr,;nancy 
Marginal pl:ircnta 11rac\'ia 
Ahruptio placentae 
11 ,·,Jrnmnios 
oi111~r ob,tctric probl!'nts (Section 10) 

}'d,1l Jlisord.-rs 

Eryt hr,,bl:t st ,1sis 
Intra11fl•rino d('ath of fetus 
Truly prolongl'd prl'gnaucy (postmatnrity) 
Hal•ilual ,kith of \'iablo fetus in utero before term 
Other fetal disor,lcrs (Section 11) 

f.'LECTl'tE 1,\'DUCTION 

Prerequisites 

l 'a rl'ful s,•lc.'l't ion of patients bast•d upon a 
l'P111pll't,' and ,·u11q,r,•h1•11sivc examination of his
tPry, frt:ii si1,'. p1•h·i1• and ccrvic<!l con, .. · 
11111st p1·,·l·t•dc :Ill.)' atk111pt at induction: 

(a) Tht•rt' :,,liould be no ct'phalopelvic dispro
pr,,p,1rti"11. and tilt' eervix should be di
Lit,·,i ~ ,·111. a11,l cffact><l at least 20 per 
t ·,•II I ; 

\ h) Th(' f,·t ilS should be uor111al and weigh an 
1•,-t i:11:1t,·t! ~>O() Gm.; 

\l') Tl11• pn•st'nling- p,irt should be fixed in the 
pcl\'is. 

Failure to adhere to these prerequisites results 
in pr<'maturity, prolonged labor, and induction 

Principle, and Practice of Obstetric AnalgHla and Anesthetto 

Table 75-2. Criteria for Induction of labor 

a,·.,1,,,,,111111 
La~t IJH'n~trunl p<>rio1l 
Quickening 
Expected date of confinement bnRcd upon 1 and 2 

above 
Pre,·ioue gestation lcngtl111 and newborn wcighta 

Fetal 
Size grcntcr than 2,800 Om. by clinical estimate 
Vertex presentation 
AbRonce of fetal malposition 
Single intrauterine gcRtation 

Afntcrnal 

Pelvis of adequate size and configuration 
Fixed fetal hcnd 
Ccrvicnl dilntion of 2 cm. and efTaccment of 20 p!'r 

l'Cllt 
Ah~enco of uterine scarring 
Compll't.o aC"quiesccnce 

faihtrl'S. An elaboration of ollll'r crif Pria i~ 
fo1111tl in 'J'ahle ,;1-'.!. Nat11r111ly, a tl11•r:ipr11lic 
i11dtll'fio11 for toXPfllia, tlialu•tc•s or al,l'llpfio pla
Cl'nlae IICl'd 11ot lun·e tlw 1·Prvical 1'1!1f11irP111r11b 
ns 0111li11ed since these co111litions nrc e111c1·,:"11t 
onrs aml since dilation usually 11roccet.b rapidly 
regardll'ss of the init.ial status of the cenix. Thr 
Bishop seorc was infrmlm·Pli in l!J6-t to aitl 1111' 
physician in his selection of suitable induction 
cnnclidutl's (Tnblc 7G-:J).4 J<'ril'dman 's e,·11Ju11tion 

Table 75-3. li1hop lnductlon Score• 

Jlactor 0 l t ., 
Dilation Closed 1-2 3-4 ;j 

EIIarcme11t 0-30 40-50 60-iO 811 

Station -3 -2 -1, 0 +1, +2 
Censistem·y Firm Meclium Soft 
Position Posterior 1\1 ic.l position Anterior 

• Frum Bishon.4 

of this scoring index revealed sen•ral inlcre,.,tinl! 
fraturcs. 23 First, he found cervical di lat ion often 
four tinl('s g-rrater and consistency two ti111es 
g"reaft•r in i111po1·tancc than rrrvical position in 
prl'dil'lin~ the course of the first stag'P of l;1hor. 
Sl•eowlly, he conelmlcd that ccnieal position 
playl'd wry little role in predicting anythi11~. 
Thirdly, he found an over-all induction sneccss 
of 9-1 per cent with an index score of five or 
greater. Finally, he discovered a score of ninr 
or more was associated with a 100 per cent sue-
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Induction of labor 

,.,.,.,,_ r;1f,•. ti,,. t,, ,·i!.!ht with n !l;; 1wr C't'nt. raft'. 
and I,·,-., t '1;1 n i',1111· st i II with a 11 ~O p,·r ,,,,nt. s111·1•1•ss 
raft•. I ·111't1rl 1111:11,-l,1·. n s1•or1• of !I is found in 
l,•,s th;111 '.!:, ,,,·r 1•,•111 of all 11111ltiparo11s pali1•11ts 
.. '"""'' \I 1th .I l't'l'l'it•,il ,,ff,H't'llll'llt of :-;o prr 1·1•nt. 
;1n,I tlihti,•11 nf ~, 1•111 .• and th,• frtal IH'ad 1•ng-ag-Pd. 
This is 11111• r,•ason 1•h•l'fin• i11d111'1ion of lahor 
has tltlt h1•,·,111H' rnor1• popular in private pral'tirr. 
l"s11ally physi,·ians simply do not. haYe the time 
n•quir,•d for earrful C'Yaluation, monitoring of 
,·,,ntradions. and sti11111latio11 of the 11nsuccC'ssf11l 
indnetion. ~nmC' thl'r,qwutic ind1wtio11s require 
pr,·liminar.,· oxytn,·il' pr1•p;1ratio11 of the unripe 
,·,·n·ix as a,h·nl'atPtl by Cald1•yro-Barcia.9 HC'id,47 

in 1•1111tradisti111·tio11 to FriC'dman, b1•lievrs that 
th,• stat,• 11f rip1't11'ss of th,• in!Prnal os is n more 
fan1rnhl,• i11tl,·x for rlt•,•ti\'C i,ulnl'tion thnn the 
tl,•gr,•1' ,,1· di Li I ion. 

Fetal Maturity. Sirn•p pr1•11iat11rity is the sing-le 
gr1•alt•st hazard of i11d11l'lion of lahor, 1•1·cry pffo1·t 
11111st h,• mad,• to a,·oid this risk h.,· :tr1•11rat.•ly 
d,·t,•r111i11i11!.!' tl11• a!..!'1' and d1•YPl11p111ent of th,• 
ft.Ins. T1·;1diti1111all,1·. f1•tal Wt'i~ht estimation has 
hc,•11 1•11rn•l;1t,·d "ith ft.la! mat11rity and th,• 
111•.ig-!it of :?.:,no 1:111. is \\!'II l'l't'Og'lliZl'd as th1• 
nrbitrary ,-.,•1•;1rati1111 IH'l1\'t'1•11 prematurity mid 
111at11ritr. Tl1is ('tlllt'l'flt. whilP 1111der ser11ti11y at 
flit' 111·,•,.,•11! ti1111•. still app,·ars to b<' a reaso11ahlP 
,·li11i,·al yartf,.f i,·k. ( 'ar<'ful exa111i11at ion of th,• 
i,i,tory ;111d palpafit111 of the fetal parts thro11~h 
1111· 11t,•ri111• wall form the usual ,·li11i1•al s11bjf't'-
1 i1·,• ,·sti111ati1111 of fl'lal siZl', with an error of 
· -1110 (;m. as illl a1'l'l'J)tPd possihility. 

l."u,li,il,i!1ic t,ch11i111us l'1tha111·P this crude eli11-
i,·al ,·rit .. ri,,11 hy dd,·,·tion of eertain ossification 
, ,,,,r,,r,.._ ,s Th,• distal ft.111oral C'piphys<'al center 
;tpi•••ars .1r,ot111.I :\1i 11,•,•ks as ill-1lt'f111,•d clusfrrs of 
, , J.·i11111 It' ti,,,,.,, . .ir,• pr,•sl'lll, th,• fetus will be 

,·11r, '.'Ii 1·,·1· ,·,·11t nr' tl11· ti11H•. They arl' a 
, ,1 ;:.,ii:, i:,,l 1, ,dor 11111 1111ly if Yisihl,', sin<·e at ;!(i 

11, .-\,, .. 1:ly >II p,·r 1·,·11! will h,• s1•1•11. Proxi111al 
,·1•1:>11., ,.,,.,,1 ,·,·11t,·rs :in• Yisihll' in 7;, pPr 

, 11t 111' ,,ii ill• 11,·11 ''""""· and if thPy 11was11r,• 
, 11111,. 1 ,.,: ·,:·i1,1 i, :1111111,-,t ,·,·rL1i11. Th,• c11hoid is 
;•n•,,·:11 111 ,,l .. 1111 ·;,1 I••·r ,·,·111 ,,!' 111at11n• newhor11s 
.·Ji-l ,, n,,.. .,, ,111 .. tlll'r r,·i',T,·111·1•. fl,•1·,·lope1l 1·orti
.. ,I h .. ,1,· 111 ,i, ,k,rll ;111.J l1111g· h11111•s is also fo1111d 
,1, .,,fl ;t11, · ,i 1·,,,.Ji .. c'.•'. 11111 al1111,· it is 1111t rt•li,rl,l,·. 
\ ,,1l,il1:.1 .. ;' .i :',·t.il Lit li11,•. with other 11w1·1• 
, .. 1,1ir111,11 .. r_1 ,;c'.11, "·" 11111i'.J :tit(l\'t', t,•11tls to i-11p
j•ttrt tht' i11q1n•,,.itt11 of 111at11rity. 18 An extcusi,·c 
~, ud~· of t ht' PorrPlat ion betwePn frtal head dinm
l'lt>r n111l d:1,rs until dC'lh·ery ntul f1•tnl weight wn~ 
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111:idP hy ,I a,•111is.·11 11 ow,·v1•r, ft.I a I sl, 1rl I di;, 1111'! "l'H 

al'<' ll'l'h1ti1·ally i111possihl1• lo 1111';1~.11r,· ,,,r,, fliird 
of 1111• ti111P a11d ,.,.,.11 111"l"r id,·al ,·11·,·11111·.l:1111·1·-i 
th1•1•p is a wid,· varial i1111 i11 pr,·dwl,·,I ;111,I r,·:il 
dall'S a11d Wf•i:,.:hts. 111 tw11-tl11rds .. r '"" ,,;,,, .. ., 
th1• dl'liv1•ry da!P 1•a11 lit' _1 7 to Ill days a11d flw 
WPig-hls :!: .JOO 0111 . .1-1 

lillrn.~011i,: trd111i,J1ffs liavP also lw,·11 llsl'd lo 
<ktPrn1ine the dia111e!l'r of the ft.ta! hratl. {'1•plra
!011wtry is pPrfon11ctl by usr of the A s,•,,,ic 
ultrasonic fr1·hniq11e \\·hieh has hePn drsrrihcrl to 
poss1•ss an arc11ra,•y of + 1 to !J 111111. 1"· 52 The 
hasi,• fr1•h11i1111e f'1111sists of dirrdin;: an 11ltra
soni1• hl',1111 throtl!!h 1111~ 111atPrual J>"ll'is in tlrr, 
t·l': .. don of 1111! frtal lwad 1111til n clrara,·tPristir, 
hipariPlal so11111:,.:ra111 is 11htainr1l whir•h d,•pit:111 
th1• distan,•1~ IH·IWP1•11 thP two 011t,•r tal,1,·s of l,onr, 
in the 11c1riPlal an•:1 of tlw fdal sk11ll,SO .. SJ. 5? 

Prop1111pnf11 of this ll·Ph1ti1p1,, stall! nw:1s11rP111P11t~ 
<•an ht> 1wrfor111Pd in :1 h.1r111l1•ss hut PXlr,•111,•ly 
a1•1•11rate fashion. 'l'aylor~~ l1PliP1·1•s a 1,ipari,·tal 
dia111cfl-r of gT,•all'I' than x.;; 1•111. 111,•;111s th,• f..f11s 
will Wt'igh 11111n• titan 2,;11111 <:111. !II J"'r 1•1·11t of 
tht> tin11•, but a di,11n1•fpr of J!l"t•at,·r than !I 1·111. 
sig-nifi1•s Wl'ig-ht. g-1·1·atPr than 2,;,00 I :111. ah1111t 
!17 p1·r ePnt of the t i111P. 

/,,,hornfory mdhnrls for Pstimat ion of' frtal 
111at111·ity rr<•pntly i11tr11dt11'1'tl ofl'Pr a 11wa11s of 
s11ppl1•111P1tli11g the t1•1'h1tiq111•s 1111tli11",I. If thr 
ercatini11e JH'1•sp11t in :111111ioli1• ll11id is 2 111:,r. (lf'r 
<'Pllt or more the ::,•station is :n m•Pks.41 Thi' 
disapp1•arancc of hilir11bi11 pi;.!lllPllt-; in thr J.iO 
Jll/t JH•ak of 11011s1•11sitizPd Hh i11divid11als is indi,·a
til'f• of :1<hancing- fl'fal a:,rr. If the -t.:,O 111/t p•·ak 
is ~1·1•atPr than 0.01 th<' g-,•statio11 is Pstin1at,,,I 10 
be l1•ss than :l:, w,• .. ks. hut if IPss than 0.111 it is 
hrlil'l'r1l :,.:rPafrr tl1an ::r, \\'t'1•ks. Tl1is is ha,,-d 011 
th,• ass11111ption that af!l•r ::n w1·,•l;s th,• fotal li,·,·r 
is 1·apablP of 1•1111j11g-ati11!! hilir11hin a11d 1·x1·r"ti11:.: 
it ,·ia 1111• pla1·1·11ta. 3~ .\ :----ii,· hl11" stain of 
:1111 II inf k_jJ 

is bPlif'\'('" l'f'lat,•d to r,•tal 111at11rity of s..fi;i,•1•1111, 
g-la11ds.6 Brost'11s'' s11111111ari1:,•d tltl'"'' tl,ita (T:ihlt! 
7i"'►--1). l\fore e.xpni,•111·1• 11111st I,~ l't'f'11rt,·d l11·1'11rl' 
thPSL' lt'el111iq111•s P:tll lw vieWPd with 1·1111fid,·111·1•. 

Table 75-4. 

,:,,.~,-''' /(JI! 

L,•ss th:111 :! i 11,•,.k~ 

:l·I :111 w.•rkil 

:is 40 wrPk~ 

Greater than 40 wcch 

/', r 1·1·111 of o,,,,._,,,. ('di., 

L,•ss t I, :111 I 

1 10 
10 :;n 

Grt•ntl'r t.hnn !iO 
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Contraindications 

I 11,1111'1 j,.11 of lahor is 1•111111'ai11di1•11t1•d i11 such 
,•,111diti1111s as: ll) rnalposition; (~) hirth cnnal 
d•~I rnd ion; l :; ) 1·,·phalop1•Ivic tlis1u·o110rtio11; 
,-t l la,·k of 1•11ga;.:1•1111•11t; (r,) lol.nl J)l1tcc11t.11 
pr:11•,ia; lli) 11111ltipnrity; 1111d (7) previous 
1•,•s:1 rl'a n s1•1•t inn. 

Physiopathology 

Th<' major hazards nssoriat!'d with induction 
of lal111r an• pr1•rnat11rity, prolon~rcl or t.nmnltn
ous lal111r, :mt! 1•ord prolaps1•. 'l'he hnznrds of 
prP111al11rity al'<' rral, s011H•ti111<'s unavoidable, 
oft,·11 Crust rnl ing wh<'n uncxprcted, and fre
q 111•nt ly tra~i1•. Prl'malnrity still rates ns the 
11u111lwr 0111• 1•a11s1' of p1•ri11atal mortality and, in 
spill' of J1ll'li1•11l1111s att,•11tio11 lo ~Psfational data 
a111l 1•01-rl'lali1111 111' 1•li11i!'al li11di11:,._,s of rervical 
rip1•111•ss with 1•sli111alt•d fl'lal ,wi;drl, a dr.finitr 
rail' 111' pr1•111al11rily !'xisls. In two lar~e srrirH 
nf !'kl'li\"1' i11ol11,·li1111s holh l\1'1'111'1 111111 1IPss1•l
t i111• fo1111tl a J'l"l'IWII 11rily rafl' 11f :l.1 Jll'I' C<'llt.29• H 

l'r11ln11;.:,•1I f;1hor is 01'!1·11 asso<"iaf!'d with cndomr.
tritis, whid1 im•r1•as1•s 111at1•rnal morbidity, anti 
\\ilh a11111io11itis anti inrr!'as<'d risk of ll<'Ottatal 
('11,•11111P11ia. holh of\\ hil·h 1•011trih111l' to i111·rrmwd 
1',•Ltl 111nrhi.!il>·· T1111111ll11011s lahor is 1•a11st>tl hy 
fr,•q11,·1il ;111,I , ,,..y i11t,•11s1• 11l1•1·i111• 1·1111tral'lio11s 
\\l1i,·h 111;1rl,,·,lly i111pair i11t,·n·il1011s sp;11•1• 1wrf11-
~io11 .ind rn,11lt i11 frtal lrypo,ia and aei11osis.9· 
:1,, 47 t·ll'ri111' rupt11n' ter111inati11~ in both fetal 
and 111aft>rnal deatlr is an additional co11srquence 
of t11m11lt11011s labor_.1 4, 40 Prolapsed cord is often 
,hw to a11111iotomy prrformed at a hi~h stat.ion 
.. .- to el,·rntio11 of th<' frtal head coint•idcnt with 
;111111ioto111y, or as a eo11s1•q11ence of an uncxpretrd 
,·11111po1111d prp;;,•11tatio11. 

1'1 riH,1fal 111m/,idify is illl'l'l'asl'd if Olli' or more 
,,f th1•"•' n•111pli1·,1tio11s arc pres1•11t. D'Esopo and 

t-- I.'"" l' .. JJ.l\ .... Ul'nec ot 10,v 
.\1 1!..!";,r ,,·Pr,•;; ;11110111; 11ronat1•s born of mothers 
d,·li\'t'r,·d II ith indueed labor than a111011i.r thm;c 
,!,·li,,·r,·,111 ith "i'''llt;111l'Olls lah,,r. Tlwir assump
ti,,11 tli:it ti,i" 11;1s d11t' to rapid labors in the 
i11d11, ,·d •..:r .. 111, ,11°'.'.'.1°,h ,·ith,•1· that th,·ir s1•ll'l'
t i111111;,, 111'1 ,,,,1:11L1i \i.,• .. 1""11' ,·,·n·i1•al ripl'IH·ss) 
or tli;1t tlt,·r1• "·'" o,,-r1h1' of oxytoein l"l'Sllltin~ 
in ln1t· pr1 ,·i1'iL1t,, l.1l,11r,;. It s1•p111s that if the 
;ifor,·111,·ut i,,i1, ,l !'l'•'l"l'lfltisit\'s ar1• f11llilletl, there 
is no i11en•a~c i11 IH'o1wtal morbidity. Inn retro
spPl'fiw study of the d1•wlopmrntul status of 
4-yPar-oltl children, Niswander and associates41 

Principle, and Prn<tice of Oh1lf'tric Anulor,in u,ul J\11,--tJ,. ,., 

fo1111rl 1111 iii ff1·n•111·,·s h..t 11·1•1•11 I 1· r111 i,, f:, "t , ,I, 

livPrl'd through Plt•,·I i\'1' i11d11d i1111 of l:tl,,,, :11,,! 

those' infants dl'liv{'rt'd lhro11:•.h :.!"'"''"•' ,,,, 
lahor. i-;i111·1• pn•111:il.11ril._y is a•,:,wi.d,·d 11111,. 11 

i11cr1•asl'd i111·itl1•11cc of' llt'llrolo::i,: :,1·,1'1,.f;w, 111,-1, 1 

:-.ion or fll'l'lll:II 111"1' i11fa11ls 111i1:ht. hav1• i1tll11,·11,·, ,, 
the rPstills. At (l'asl. thissl.udy dell's i11di1•;tf,. tit.ti 
11111011g term i11fa11ls the risk of i11d11,·lio11 i, 11, 

~real.l•r than with spo11ta111•ow1 deli wry all oth, 1 
t.hi11~s being equal. This is s11pporl1:d by d:it.1 
published by J(ecttcl33· 34 and U11t1111aPhn_~; 
l(rctt.cl and associat.cs34 <lid a retrospect iv,, sl 11d1 

of G,860 parturie11f.s who had had lahor r-lP1·li\'l'l~
i11dt1ce<l at tr.rm nnd found an 111worr .. 1·t,·d 
pPri11atnl mortality of J.4 per rent- a r:1lc• l1mw 
than I.hat which occurred with spo11ta11<•011s l:tl111r 
'l'hc fact. that 4:t per Cl'llt. of t.hc pcri11alal d,•:tfl,, 
Wl're r!'latPd to the i111l11etion or labor (pr,·111.1 
t11rity, cnr·tl prolapsP, i11fp1•tio11, pr,•,·ipilat" lah1111 
s11:.:~1•slt-rl I.hat. p<'ri11atal mortality could lu~ ,1,. 

1•rpas1•d furl lu•r hy lwlt1•r sr'lf'PI ion and 111a11a:_:,·
·llll'III. or pati,•nfs. This is SIIJIJllll'l••d hy Iii,• ..,. 
suits 11l1l:1i111'd s11hsP1p11'11lly i11 a g-r1111p 111" ;::, 
pal i1•11ls who h:111 hP1•11 more ri:,:idly s1•l,·1•f ,-,J a1,.J 
whose Jll'rin:ital mortalit.y was 0.1 p1•r c1·11t.-'.I 

,lfotcr1111l mortality is usually a direct. r,·,1111 
of 111.crinr. rupture. fn ''"""(') 'fl srrirs of fll••r 
li,000 i11d111'1io11s hy artilil'ial r11pt.11rc of 1111•111 
hra1ll's there was only 011e 111al,•1·11al ,l,·ath, '1111 
a 111alt-r11al 11111rl1idily of 7.:: p1·r ,·,·111. 11 'l'lii~ 1•11111 
parl'1l with :t per t'l'llt in sp1111la11P1111s v11:.:i11al 
ucli\'!'ry. In Uult111aeher's Sl'riPs of 1,000 i11lra 
\'l'IWIIS oxylt1cic iml11dions there Wl'l'I' 1111, ~ 
11teri11e ruptur<'s hut 110 rnaternnl morlalit.1 :111d 

a ve1·y low morbidity of 0.7 p1•r t'l'ntY 

TECHNICAL CONSIDERATIONS 

Labor may be initiatPd I,~· 1111'clieal or 1111·1·!1:111, 
Pal llll'ans, or both. )l .. ,·ha11i1•al i111l11,·I i1111 ____.__-
atmr l>y fhc usr. of a hom'.ic or int 1a11I, ri1, 

1·:illH'ler is 011t111odl'll. Castor oil and h11I ,·w1 
alont• gi\"e poor rt•s11lts, and the 1L11t'..'• r ,,• 
q11i11i111• ad111i11islratio11 011llr,·i:.d1s ii, li111if, ,I 11 
f11lr11•ss. Today, in th,• 111.1,iorily of .. J,,1,-11 .· 
,·,·11kl's, i11d11..ti1111 of' lal111r is lll'illc: ,.,r,,,·t, ii I, 
ta) arlilil·ial 1·11pt111·,, 111' th,• 111,·111hr.111,·,. 11•· 
slrippi11g of tl1<• llll'llil,rarll's; (1•) ;1rtifi,·ial r111 1 

1111'1' or 1111• llll'lllhl'alll'S 1•11111hi11 .. ,I II 1th,,,,. II"'"' 
1111 o\ytol'ic d1·11i.r if 111·Pd1•d; and I ,Ii in.Jwt, •" 
starft-ti with oxytol'ic drug fullow,•,I h,1· art iii, r.d 
rupture of the mcmhr:1111•A 110111Plinll' d11ri11!! ti,,· 
accl'lcrnlion phnse of lnbor. or th!' 11:otytoeic tfrll:.!~ 



lmluction of Labor 

cnrrC'nt.ly available, oxytoein administered by 
continuous intr1\\'e11011s infusion is the most 
fr<'qll<'ntl,r UsC'd, 

Intravenous Oxytocin Infusion 

There is a rnst amount of evidence which sug
grsts that the intravenous infusion of dilute 
oxytocin solution is the most accurate, safe, and 
rffieient way to induce labor.10, 12, is, 21 • 2J The 
oxytoein infusion should be administered in 
physiologic doses sufficient to produce contrac
tions of normal inh'n!.ity and frcqlll'IWY without 
significnntly raising tl1e resting tonns.9• to, 46 The 
work of Cald<'yro-Bnrcia and nssociates11 shows 
that utC'rine r<'sponse to continuous intravenous 
infusion of oxytocin almost r<>aches its maximum 
mluc at 36 weeks nnd shows no significant. 
changes between the 36th and 40th weeks and 
during labor (p. 312). At term they have found 
that infusion rates of 4 to 6 milliunits of oxytocin 
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per minute are enon~h to raise uterine activity 
to a degree similar to that of spontaneous labor. 
Moreover, the intensity ancl pattern of uterine 
contractions are similar to those of spontaneous 
labor.9- 11 • 22, 46 This sug~ests that induction of 
labor may be successfully carried out durini:t 
this period if the drug is properly administered. 
Of course, the condition of the cervix is impor
tant, for Caldeyro-Bnreia and associates8• io. 11 

have noted that when the cervix is "ri pc" ]es~ 
than 100 contractions of 40 mm. H~ or more 
intensity are needed to efTrct full dilation, a.~ 
compared with 200 to 300 such contractions 
when the uterine cervix is unripe. Intramuscular 
administration of oxytocin has been advocated 
in the past along with the topical application of 
oxytocin to the nasal and bucenl mucosa. If ow
ever, these methods have not been shown to pro
duce a stable level of uterine activity and have 
been found to be unreliable and difficult to con
trol. 

Technique of Administration of Oxyfocin. The 
patient is adrnjtted to the l1ospital the night 
before the proposed induction and is prrpared 
in the usual manner. Nothing should be allowed 
by mouth after midnight. Physical examination 
on admission should be carried out. The perineum 
is "prepped" and the patient is given an enema. 
After the anesthesiologist }ms been informed and 
lms seen the pntient, the oxytocin infusion is 
started. 

The best technique of administering oxytocin 
hy infusion involves the use of a tandem arrange
ment (Fig. 75-1). Infusion from the larger 

.l' _, ~ ~ .. 
.7~-.,_ .,,.., ··-··~'J:-~ 

~ t :#j 
~ • .:fi mZ 1'\,.,.. 

J 
I 

FIG. 75-1. Oxytocin infusion. Leif, Two bottle set up with oxytocln bottle clearly marked and tubing flagged. 1/gl,f, Cto.-vp 
showing oxytocln lnfuaian needle lnsertod Into rubber tubing of glucose Infusion. 
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'1.Cltltl 1111 \ linttl,• 1•011tai11i11:.:- plain r, 1wr ("('llt 

,1,,,tr,,,,. in di,tillt·d \\at,·r is starh-tl hr i11s,•rting 
., ~t• ,.:-;111~,· 11,•,•1II,• in th,• f11r,•ar111 or th,• h:11•k of 
th,· h;111d. t 111,·,• this i11f11si1111 is 1•stablisllt'cl nll(l 
,, r111111i11~ w,·11. infusion fr11111 tlu• s11111lll•r (f,00 
:111.} hn1tl,·. ,•1111tai11i11:.:- ;-, 1111its of oxytocin, is 
1ni111•tl lo lht' first inf'usiou hy i11sl•rti11g the 
11c1•dlt• 111' th,• st'1•011d hottlt• into the tubing of 
th,• fir,t hottll' 111•ar its distal <'lid. 'l'he objective 
i, i.rrad11ally to pr111h11•1• l'ffel'tivc Uf<'rine con
I ral'I i1111s of g-1111tl i111t'11sit~·. lasting 40 to 50 
,.,,.1111tls anti 01'l'11rri11g !'Wry :! to 3 minutes. 
t 'alt1,,.,-r11-H,1r,•ia anti his assol'iall's9- 11 use an 
i11f11si1111 p11111p• whil'l1 <•nabll•s the obstetrician 
1,, atl111i11i,t,•r nxyt,win at 1•x111•I nnd 1•011sta11t. rates 
f,,r ;in 1111limit,·tl 1wri111I 111' time. 

)lany 1•1i11it'ia11s prt'l',•r lo rupture the 1111•111-
liranrs as soon as n•g11lar 1•011tractio11s arc ('st11b
lish1•1I. ,\s l:ilmr prog-r,•ssl's and n good cont.rae-
1in11 patl,•rn is 1•s1ahlish1•d, the rnh• of flow of 
11,~·t,wi11 is rPdt1c•,•d mul tlu•n l'li111i1111t.C'11. 'l'he 
i11f11sin11 is aB11\\1·1I to r1111 for at ll'ast :JO to 40 
minut,•s a ft,•r d,•liY,•r.v or ns long ns Jll'<'<'Ssnry 
Io ,. ffp,•f 111t-ri1ll' lt,•11111st nsis. 

Other Medical Techniques 

Sparteine. ~par1t-i1w s11lfatl' administration of 
1:-,0 111~. l'Wr.,· hour until labor is effectively 
,·,tahli,-li,·d is said lo ht• si111plc a111l s:1f1•, and to 
r,·,111ir1• li1111• physil'ian aft1'111la1wc.' 4• 45 How
' ,·,•r. in ;1 ,·11111r11ll,•,l douhlc blind study Van 
\'11url1is ;111.l a,~,11•iat,·s; 5 fo11nd a high incidence 
,,t' tu111u!t11011s labor. hyp1•rtonus. poor uterine 
,,.:.,,ati<lll anJ fetal brady1•ardia. )lorl'o,·er, 
!' .. :rL,,i:111 autl U,11111,!t-2 haw also rl'ported O<'CUr
'·•IL'•' ,,f 11kri111' kt.my and frtal distrPss. and 
i :,,y,,•n' h;1s r,•porkd 1 ease of rupture of the 
,,:,ni, 1111,·iousl.r th,• disndYantages of this 
r,·, lii:i,111,· t":1r ontwei~h the mh-anta~es and sug
:..:,,,, :IL.1 :liis drn~ is not suitable fur induetion 

Bucco/ Oxytocin. l·>,q1t·ri,•1H't's \\ ith bu1•1•al oxy-
•,., ,:1 !1;iY,' l,,-,·:1 siu1ilar to those· obtained with 
,1 1,,r:,•ifi,· ,.lli"a:,·. In a l"l'port of a lo11g--term 
,., .. :1;., ri,)J}. I 'l1;1!1t1,·rs and l\[oorPhousclJ now 
, l!.!'..:•',i tiiv 11,-.,, ,,r .i total of only ;-,oo 1111its of 
, '·' r, ... i11 1,1 .i,-::1,·1·,, i11J1tl'tiun inslt•,Hl of thci1· 
,,ri:.:;u,il l.tl111 1 1:11i1s. The ret'Pnt likrature 
r, ... ,.r,i, ,i, i11,L11 ... ,-,. ni ukrinc rupture d11ring 

•This 1••1:11p 111.,.1 L,• ol,ta111c,l from thl' Hnrntrtl Ap
p:ir11t11s C'o111pa11y, C:,mhrit!i:c, l\fassachusl'tts. The r:ite of 
inru~ion m:iy lw ra~ily :inti :ic•t'nrntcly t'hangct1 by moving 
a le•er on the r111111•. 

Principles and Praclicn of Olnt«thic Annf"r,in rnul Anr•.fft,.. ,n 

h111•1•al oxytcwi11 atl111i11islrnli1111 11 ,bla 11lii,-li 
s11g-:.:-,•st that. this 111e·th111I of ad111i11i,lr,ifi1111 i~ 
1la11g-1•1·011s a111I sho11lcl he~ tlis,·artl,•cl. 

lntra-amniclic Solutions. I 111 ,·a a11111i11f i,· i11j,-,. 
lion of a vai·il'ly of s11l11tio11s has 111,,,. 111·1·111111• ;1 11 
i111porlant. 11clj11nl'I. in i11d111•.in~ lalu,r in i11sla11,·1•, 
of 111iss1•cl ahorl ion, tlwr1q11•11I i,i ahort ion, a111I 
i11t.rnut1•rinc fetal d«•at.h.·1• 25• r,o. 61 'l'llf'St! sit 11a. 

t.ions 11s11ally arise d11ring the ser.oll(l or Parly 
third trim<'Sf<'r and pr<'Sl'llt the physic·ian with 
the choi,·c of eithl'r a protracll'tl nll'di,·al i11d11c
tio11 11si11g hig-h com•1•11trations of oxytcwin or a 
hysleroto111.r oft,•n 11sscwiaf1•cl with profuse J11•111. 

orrlrnge. 
The clinieal <•Oicaey uf this fr1·hniq1w has t,,,,.n 

well do1•111111•t1lt'd in O\'t'l' -IOO c·as,·s rq1111·l1•,I i11 
!hi' rc•1·1•11t. world lill'l'illlll't•. ,., .\ 1111111111'1' .. r 
c•ht•mi<'al s11bst:111ces wh1•11 injc•l'll'll into the 
amniotic space thro11~h the \"lll,!i1tal c11l-cl1•-sac· or 
t1·a11sabdo111i1tally will prrnhlt'c! 11t1•ri11e• 1•1111fra1• 
tions or s11f1it•ip11f fo1·1·1• 111111 1111111111•1" to 1'11'1•1·1 
c·itlll'r ahorl ion or lah11r with tl1•I i,·"r.,· of I h,• d1•a1I 
f'pf11s. \\'ood f'f al." 1 s111•1•1•ssf11II.,· i11d111•,·d lali11r 
in all of tl11•ir pali1•11ts hy the• i11tra-a11111i11li1· i11-
.ic·1·t ion of 50 pt'I' <'1'111 l,!ltlt•ost' sol 111 i1111. I h•n;.:ts,1111 
anµ Csapo.1 demons! ratl'd the use of '.!II Jlf'r 1·1•111 
sodium chloride solution, whil'h is th,• solution 
most widely llsl'd in this 1·ou11try for i11tra
a111niotic injection. J>at i1•11ls 11nrll'f"!!oi11!.! 11,,.ra
p1•11t ic a ho rt ion :i fl"" llrl' t" plff Ii 111·1·k of ;:,·,ta
t ion for Slll'h 1·011ditiow; as ps,r1·hiatri1! di,1•a,,· 
and first. tri11wsfl•r r1tl11•lla i111'cct ion, ait,I pal i,·111, 
with n dl'ad fetus i11 111l'ro, from ,rhat1•y1•r ea11s,·. 
arc tl'illlily 11111naµPd by this ft'dt11iqt1I', Th,· 
failure rntc is ~r(•af,.st. when tl11• h·n!!tli nf :,!••,1a
tion is )pss than 1:-1 w1•Pks and the lat,·nt perio,I 
likewise is lon~cr. The ll'ehllil)IIC is also so1111•

whnt more diflil'11lt because of the small siz,, of 
the a11111iotic caYity. 

Tlw transahdominal llll'thrnl is g-,•111•rallr 11~1•,I. 
· 1lif ions :!OU 111 I. or 11101"1' of 

amniotic fluid arc ·., itl11lrnw11 and rl'pla1 ,.,1 J,y 
hypprto11ic sali111•. Tiu• time fro111 i11.i••l"fi11n '" 
1lt•lin•rr Yaril's ~r,·atly hut m·,.ra!!1'S ah,,111 :;,; 
"hours in 11111st l'f'J1111•fp1J s,•ri,•s. 'l'l1t• Parli,•r in 
111·,•g-11,IIH',\' it is dorw lht• 11111;:,·r th!' d,•la.,· in 1110,f 
i11sta111·1•s. ( '0111pli1·al ions lian• 111·,•11 r,•latir,•11· 
frw hut 11tafrr11:1' ,lpafhs han• h,•,·11 r,•111,rt,·d 

from /ll'l'illf'ntal intra,·as1•ul111· i11jc1•li1111 of h,rl'l'r· 
to11il' saline as w1•1l as from i11frl'!io11s in th,,,-.,. 
pal ie11ts l'<'l'eiviug f,() )ll'r l'l'llt g-l111•os1• solutio11 
Ch,Ytocin for s11ppl1•111<'11t11l stimulation ma,r Jt., 
ndd<•d. 
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lndu<lion of labor 

In most. i11sla1wes this method obviates the 
11 ,·,•1•ssil y for hp,! l'l'oto111y in l'llSl'S of th<'riipcutic 
abortion. 111 pati1•11ts with th<' ckml fC'tus syn
.!ro1111• t h1• da ll)!l'r of tibrinogen deficiency may 
h,' 1'ir1·11mwnt1•1l hy utilizing this teclmiquc and 
,,1frl'li11g- rathl'l' prompt. delivl•ry. l◄'ailures are 
f,,,L .\f!t•r th,, fil'kl'llth wl'ck of gestation success 
h,1s h<'<'U reported in over 95 per cent of cases. 
In l'Yl'llt of faihtn• with the first attempt it may 
l•1' r1•p1•afrd succcs.-,;fnlly. 

Mechanic~I Techniques 

I 111l1wti1111 hy llll'<'hnnicnl lll<'llllS is still a very 
pop11lar nwtltocl hl'l'Hltsc it dl•1t1antls h•lls physi-
1•ia11 tim<' .. \rtifll•inl rupture of the membranes 
(1''iir. ;;;.:,?) hns been the most popular and de-

A 
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st11dy and summarized his experience by slating 
that 70 per c<1nt of thr pnticnts whose membranes 
were stripped 1111<1 30 per cent of the control pa
tients went into labor. ThPrefore it would appear 
to have some merit, b11t certainly not for a 
patiC'nt who must be delivet·ed within a cPrfain 
period of time. There does ll!JIH'ar to IH! 1111 

increased maternal morbidity ( 10 per cPnt as 
opposed to less than 5 per cent for 1;p1111ta11cous 
deliveries) and there is always danger of manip
ulation of an unrecognized p1ac<'nfa pracvia or 
risk of nrtiric~inl rupture of tltf' memhrarws. 51 

Maternal and Fetal Monitoring 

The necessity for sotue type of continuous, 
accurate monitoring of mother an<l fetus is ob-

t<: 
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FIG. 75-2. Manual rupture of membranes. A, Separation of membranes from uterine wall. Membranes being ruptured with 
Bozeman forceps (BJ, with membrane hook (CJ. (Modified from Douglas, R. G., and Stromme, W. B.: Operative Obstetrics. Ed. 
2, New Yark, Appleton-Century-Crafts, Inc., 1965.) 11,P 11:Jlitl fr y I 9,, I &41' f ftP. J;1';lt·1f'i'.l.ff • /~tit 1i1'Cl Ii& 

prndable mechanical technique for inducing 
labor. Analysis of Keettel's series of over 6,000 
i1ul11l't io11s n·wa ls that 75 per cent of the pa
t i1•11ts ,n'n' in lahor within 3 hours and that only 
~. p1'r 1•t>11! PXJ1Pri1•1wed a prolonged latent phase. 
I!' lahnr tl«H's not e11s11l' after G to 12 ]10urs, oxy-
1,,,·i11 is ad111i11ist1•rl'tl; howp,·1•r, oxytocin adminis

iat,,Jy aftl•r artificial rupture of th<' 
1111•111bran1's is l'l'garded as stimulation superirn
p,,s<•<l upon induction. In most centers this is 
,·n11sitl1•rl'd nn untH'l'l'Ssary and dangerous prac
ti,·1'. 

)l1•111hrat11' stripping. another mechanical t<'ch-
11iq1t<' of i11d111'i11g labor. consists of a digital 
,,,paration oi the membranes from the lo\\·er 
11!,•rin(• segment. ~Iany physicians use this 
method but never record their results or even 
that it was performed during a sterile vaginal 
rxamination. It is therefore difficult to estimate 
its l'fficiency, but Swann51 reported one control 

vious. In the past monitoring consisted of nrnnual 
palpation of the uterine wall, measurpments of 
maternal blood pressure and pulse rate. and frp. 
q1wnt periodic auscultation of the fetal ]wart 
rate, usually during ut<'rine relaxation. It is 
now clear that to avoid all risks to the motlier 

onnnr t llP varro11s 
paranwtt•rs c•ont.inuo11sly. NPw clPl'tl'onic tPclt
niqnes whi1•h permit this arc arnilable aiul 
should be considered essential for optimal intra
partum care in all instances, but espreially dur
i11g induction of labor when usually thPrr is 
already a hig-h-risk fet11s. <'onti11no11s t11011itor
ing of the amniotic fluicl pr<'ssure ( p. :;;; ) pro
vides the only accurate 111<'as11re111rnt of uterinl' 
contractility. With _this aid, the obstetrician can 
titrate the oxytocin infusion to the response of 
the uterus and thus minimize the risk of uterinP 
hyperal'tivity and hypertonicity that 11sna II~_. 
results from a too-rapid administration of oxy-
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t11,•i11. .\ltl1n11!!'h .,,t,•r-nal 1111•11!.!'raph~• r1•ll<'rls 
lr1•11d-. al1111/.! lh,·,,• li11Ps, ii is l1•ss r1•liahlt• 1p1a11ti
lati,,•ly llt;111 i11lr;1 a11111i11li1• fluid 111·1•ss11r1• 1111•as-
11r,•1111•11t s. F,•t a I ,•l,•,·I ro,•a ,·d io:;:-ra phy :11111 frlal 
pll n1n11il11i-i11g- ar,• 1•1111ally i111pnrl:111t i11 impro\'
i11g- 1111• ,·ha111•,•s for ,li•liwr.,· of the f,•l11s in the 
l1t•sl p11ssihl1• 1•1111dit i1111. Th1•s1• t1•1•h11 i1p1t•s arc 
d is,•11ss,•tl i II tl,•I a i I i II t 'ha pl 1•r 7:.!. 

Tiu• 11s1• 111' :11•1•11rnh• 111n11itori11g, to~cthcr with 
th,• iwi,•nlilie n,h-.1111•,•s that will permit more 
111•1•11ral1• 1•sli111atio11 of r .. 1111 mnt.urit.y nnd rcfinc
u11•11f in our 1111•1 ho,ls of i111hll'ing fahor, will 
rli111i1wl1• lh1• hm:ar,ts i11h1•rin:,? in inthwtion of 
lahor. Wh1•11 s111•h 1111 ohj,•,•lirn l11u1 brrn nd1icvcd, 
11 11h111h1•r of pror1•ssi111111l nnd soeiologic fore.ca 

Principles and Pracfitn of Ob,telri< Annlo111ia nnd lln•oJ..,, •. 

will prnlwhly l'1t1·1111ra:,.:-1• au f'Vl'lt l!'l'•·al,·r ,1 , .... 
1•fpl'f i,•1• i111l111'1 i1111 111' lal111r. Th,· st,•ady ,r,, 

1 
,·.· 

i11 l!'•'ll1•1·al pral'I ii io111•rs who 1•111.,.,.11, ly 111.,
11 

11111sl. tl1·lirni1•s will 1•1111l1·il111f,. lo flt,. .,1,,,,.,
11 

ria11 's load; this will 11,•,•pssitaf,. r·ltaw_.,., 1,, 
pra,·t i1•f', i1wl111li111!' tf,,,· .. t11p1111•11I. of 1·1•:!io11al ,,I, 
sf Pirie 1·1•t1IPrs for 1111• 11111,.,. dli .. i,•111 1""' ,.j 

oh:,I "' ril'i:111, :i 111•st l11·si11l11:.:-ist. 1111,I 111•il ia t ri,•i;, 11 
~111110 t.n>c of sclwt111lr1l ,t .. li'"''"-" 1111,l"r 11, .. , ... 

11 
NI nnt vigila111·t! or 1111d1 11 11':lln 11111.v tl'slllt i,, 
rc•1ln<'l.io11 or prrinnt.nl 1norf11lity 11111) ttmrhi,lih 
Vi1111lly, thc i1ll'll or R pl1111t11•1I, or,lnly, 11, II 

111111111~t•1l 1l1•lh·l'ry 1111111•11IH fo mmcf ~rnvi,la~ 1111,I 
tllf'it- h1tHl1111tdH. 
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Sparteine sulfate: A potent, capricious oxytocic 

BURRITT W. NEWTON, M.D. 

RALPH C. BENSON, M.D. 

Portland, Ort.l!on 

COLIN C. McCORRISTON, M.D. 

Honolulu, Hawaii 

MF. o I c AL 11 1 s To RY rqlt'ats itself. Once 
again tlw physicians' desire for safe but ef
fective pharmaceuticals has led to the wide
spread use and misuse of a new dmg. This 
time it is sparteinc sulfate. 

This compound, isolated in 1851, was not 
used as an oxytodc until 1939. 13 Since then, 
sparteine sulfate has been a popular oxytocic 
in European countries. The pharmacology 
and use of this dmg abroad were reviewed 
by Gray and Plentl, 13 in 1958. This article 
introducecl sparteinc sulfate into American 
obstetrical litrraturr. Thn·e yrars later, 
Plentl, Friedman. and Cray'" dt'scribed their 
experience with spartt'inr sulfate in a st'rics 
of 1.208 patients. tlw first review of its type 
in the western ht'misphere. Additional rc
ports/0• 21 • 

23 in 1962 and 1963, incn·ast'd to 
over 1,700 the numhl'r of ohstPtrical patients 
treated with sparteine sulfate in this coun
try. 

These analyses and othns'"• er, suggestt'd 
that spartcinc sulfate was such a safe drng 
that it could be gin-n without the constant 

ance ol tilt' otJsll'lncian, thus g1nng 
it a great a<h-anta!!c m·cr oxytocin. This 
assumption h.1s been found to bc falsr, 
after tlwrnui.:h ll"s!ing hy Anwrican ob
stetricians in large clinics and small prac
tices. Since 1963. r<'ports2

• 
4

• 
11

• 
17 of the 

From the Knpiolt111i .Matnnity and 
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Oregon. 
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dangers of sparh'inc sulfate have appeared. 
Our purpose is to assess previous compli

cations with sparteine sulfate; to record ad
ditional episodes of fetal distress, uterine 
tetany, and placental ahruption following 
its use; and to demonstrate and discuss the 
unpredictable nature of this drug. 

Materials and methods 
Sparteine sulfate wa.~ usrd at Kapiolani 

Maternity and Gynecological Hospital, 
Honolulu, Hawaii for the first time in Octo
ber, 1961. From that time to Aug11st 1, 
196'.l, a total of '.l22 pn·t.:n;lllt pati!'nts rc
C<'in•d 011t· or mon· i11tra1111"nilar injections 
of spartei1w sulfate. Tlr<' ohstt'lri<·al records 
of tht'sc patients were <·an·fully rrviewcd, 
and all aspt·<·ts of the use and effrcts of 
spart1·i11e sulfate were c\'aluatcd. 

Tlwn· arl' 228 11111ltiparo11s patients, and 
!H nulliparas in this s1•ri1·s. Tlwy received 
1,06-~ inj1·1·t ions of spart<'ine sulfate, the 
usual dosage sd1edule being an initial in
jrction of 75 mg. followrd bv 150 n_l!!",____ID-
jections rcpeated at hourly inter\"als until a 
total of 600 mg. was gi,·cn. 

Therr were 193 attempted inductions of 
labor and 129 attempted augmentations of 
labor, one half of which were electi,·e. Al
most all the remaining inductions or aug
mentations were perfonned for premature 
rupture of membranes. 

Results 

Tctany is one of the more dangerous un
desirable effects of sparteine sulfate. Four pa
tients in this series developed tt>tanic uterine 

*Reprinted,by permission of author and the C. V. Mosby Company 
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n,n11.1fli1,11,, .,, '"""" 111 1'.,lilc· I. In thc·s1• 
p.llil'nls, Che· 1111w 111,,11 tlw l.,,1 i11j1·rtion of 
~11,n-tl'inr s111f.11c• lei thl' ct11,,·1 cif !rt.my ,·;iric·d 
from 8 mi111tll's to ·I ho111s. Tlw duratio11 
or lrtany was s1·,·1·1.1l mim,tt·s in rad, c·asr, 
and ktal hr.11lw.11tli.1 w.,s prrsc·nt in r,wh. 
The rrtal clistn-ss 1•ml1·1l with tht' t't'ssation 
or tctany in all patil't1ls l'Xn·pt OIIC, In Pa
tirnt 6:l-617, the frtal lu·art nmld not be 
hrard at the onsrt c,r tc·tany or thereafter, 
and the hahy w.1s stillborn. 

It ii. of itttt·n·st that thtTt' of tlwsc four 
rpisodcs of 111t·ri11t· lt•tany 1lC·1·111-r1·tl aflt'r the 
fir~t injcc:tion of spar1t·i11r sulfott·. In acldi
tiott, thr last aml pn·s11111.1My the trtan\'
ramitt~ dmr of sp.11 trim· sulf.ttt• was I '."10 111~. 

in :1 of thrsc pati,·nts. Tlm•c• r1•tus1•s s11hj1•rtrcl 
lo ll•t:mic rontraC'liom rrc·e1,·r11·cl anti ap
pal'l'ntly wcrr normal al clt-li\'t'ry. The i;tilf-

Sporlcinc ~•_,1fatc 135 

Ii,,, n i11f.111t \\as aulol',ic·cl, aml 1·1·11·l11al 
dt,lll!~t·s inclic·atin· of anoxia, sud, a~ pr1t·d1i
al h1·111onha~1·s, \\'l'l'I' frn1111I. 

l-'1111r pl.w1•11t;1l ahmpl iom arr 1Tc·nnl1·tl in 
this iwri1·s. Two of tlwsr n·sultf'd in frtal 
c·11111pro111is1• aml arr lish'cl in Tahl<' IL In 
l'al i1·11t (i2-:\!1 I 7, I lw ahrnpl ion 1111·sumahly 
m'l'urn·d one 1111111· ah1·r the last close of 
spartcim• sulfate, 1111( f<'tal distress wa~ lran
!lit•nt and an appan·ntly lu·althy infant wa~ 
d<'lin·n·,I. Th(' s1·1·011d pati<'nt (6'.l-221) wa~ 
ginn sparh'inc sulfate to indm·e lal10r after 
prr111at11n~ rupturf' of the 1111·111hra111·s. Ilow
r,·c>r, she clicl 1Iot l'l'SfHIIUI c·\·c·n after five 
inj1·,·tions. Nortnal fc·tal lll'art lonc·s Wl'l'r. 

lwarcl, :uul sit<• wa!I h:msfC'l'l'l'd lo 1hr antr
natal ware!. Thirtc·c•n ho1m1 lalrr, during 
whic-1, ti1111• ~ltc• tlicl not c:nmpl:lin of any tli11-
romfort, th«' paticnt was rc-C'xaminrd and the 

Table I. Four patients with 111t•rine tc·tany following spartt•inc sulfate injertion 
·-- -·- ·-- -- -- ·-- ---·--- --·-- --- -- --- - -•----··- -- - - -----

011,rt of 
Tntt1I l.t1.1t ,,.,,,,.,. Tim, 
d,,_., d,,., t1/lrr fort to 

,,n,trin,. .,,,,,, ,,.;,,, .,,.,,, lrin, D11rt1ti,,n /.'rtnl D11,,,tion d,fi,,,.,, 
Pntirnl 111l/t1t, .wlf,1tt1 ..,,,,,,,, nf trtnny h,-11,t 

. "' o,,,,., ,,,,,, Cnnditfore 
l\'n. (111/!.) (m,: _I (min.) (111i11.) ,,,tr .,.,.,,,,,.,.,,,J;,, r,,,,, ,,,;,-,,,;,.,,, trtnn)' of inft1nl 

61-6176 l:•11 I ~•II l:1 10 1111/min. IO Min. II,·,,,., h . . 
., 111111. Nor11111I 

:Inn. to 
I ti c·m. in 
Ill min. 

61-6620 150 l~,O R ·I 60/min. ·I Min. ·Inn. to 1!/4 hr. Normal 
10 nn. in 
:10 min. 

63-617 600 l.",O 210 S1·,·c·r.il 0/min. Rrmaindrr 5 nn. lo 4)1. hr. Stillborn 
" mi,mtc·s or lahor 10 rm. in 

30 min. 

63-1757 75 i:i . :!(I Srn·ral 60/min. Sf'vf'ral None 5 hr. Normal 
111i1111trs minutes 

. -·- -- . ------- -- -----· 

Table II. Plarl'llt.il .1h111ptin11 "ith frtal distress • 

I """, ,.,· I I ,.,,,, Total f.,,,t ,/1,t1r<1 
do,, tf,,.~ 11/trr la,t 

s/)aru,n, 

1

,,.,,,,,.,,,, I'''"''""" 
Pntirnl mlfnr, 111l/11tr ,11//olr 

No. (m.r:) (1111.:) ( 111i11.) 

62-3947 675 150 60 

63-221 .f50 150 13 hr. 

- -- .- - -- --

Frtnl D,untion 
h,a,t "' raft' b"'rlycnrdin l'lnrrntn 

IOO/min. 15 min. Partial 

0/min. 24 hr. 

ahruplion 

Total 
abruption 

-- ··-· 

'Timt'-:, 

drlil'ny 
nfta 
frtnl Condi-

Otlirr di,tr,ss tion of 
complicnti11111 (hr.) infant 

None 2 Normal 

Brf'rrh 24 Stillborn 
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fetal lll'a1 tllC';tl n,11ld not hr lwaid. The in
fant was dl'lin·11·d ~tillhorn 21 hours lall'r, 
and till' pl.wrnta had s11stai11l'd total ahnip
tion. Autopsy was not p1-r111itt<'d, hut thrre 
were no !!ross al,nonnalitil's. 

A failurl' of spartl'ine sulfate was defitlC'd 
as a requirement for a111nioto111y, cesarean 
section, or oxytocin to effect delivery. Table 
Ill categorizes the sparteine sulfate failures 
in this series. The g-ross failure rate was 22 
per cent: '.l2 per cent in nulliparas and 19 
per cent in multiparas. Of particular interest 
is the markl'd differrncc between nulliparas 
and multiparas in response to attempted 
augmentati<'n of labor with sparteine sulfate-, 
in which the failure rate was four times 
higher in nulliparas. 

Although they rrprescnt spartcine sulfate 
failures, 60 per cent of thrsr patients reacted 
favorably to the initial dose of spartcine 

Table III. Spartcinc sulfate failures 

.Jam1;11y l:J. l!H,fl 
Am. J. Ol"t. & I :ynec. 

sulfate; th1•rc was 110 dilferc11rc in the time 
to om1·t of spart<"itw sulfate effl'ct (I½ to 
2 hours) f)('t w1-cn these patients and those 
who c·rnnpktl'd lahor without other treat-
1111·11t. In addition, the condition of the cer
vix was not related to the outcome of spar
tl'inc sulfate treatment. 

The success or failure of spartcine sulfate 
• was correlated with its rate of administra

tion. Table IV indicates the dosage rates 
for all patients in this series, grouped accord
ing to the result of treatment. All multiparas 
who were successfully induced were given 
sparteine sulfate at a rate over 120 mg. per 
hour. In contrast, those patients who did not 
achieve delivery after sparteine sulfate stim
ulation were given less than 90 mg. per hour. 
Analysis of the successful inductions of nul
liparas revealed that only 50 mg. per hn•·
was m·ccll'd to effect delivery without amn,. 

-------------- ----
Use of .<pnrtri11e ml/11te I No. of patients I No. of failures I Per cent of f ailllres 

Attempted induction Nulliparas :14 Nulliparas 14 Nulliparas 41 
Multiparas 126 M11ltiparas 37 Multi paras 29 

- --
ltiO 51 32 

Attempted a11!(111cntatin11 
N11llip.iras 5'.l N111liparas 16 Nulliparas 30 
l\lultiparas 76 Multiparas 6 Multiparas 8 -- -

129 -22 17 

Combined inductions 
Nu Iii paras 7 N111liparas 0 Nulliparas 0 
.Muhiparas 26 Multiparas 0 Multiparas 0 ... ------ -------

33 0 0 

N111liparas 9·l Nulliparas 30 Nu Iii paras 32% 
Multiparas 228 Mnltip.11,,s 4.l Multtparas 19'/o 

-- --
Total 322 73 22 

Table I\·. Spartcine sulfate related to rate of administration 

Usr of .</111rtrine ,r,/f ate 

Succes.<ful 

AuRmrntations 
Inductions 
Combined inductions 

Unsucauf1d 

AuRJnrntations 
Inductions 

Average rate of .<parteine ml/ate administration (mg./hr.) 

No. of patients ,--Ail pati;-~~~--,--Nultii1aras I Multipar-;;;--

l07 
109 
33 

22 
51 

170 
120 
175 

83 
66 

160 
91 

190 

• 
86 
76 

197 
123 
177 

79 
63 
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tomy; whl'11 a11111iotn111y was arrompfohed 
during- tht' latl'llt phast' of lahor, the dosa!-\"c 
rail' was I H lit!,\". p<'r hour. 

The a\'t'l'.l!!C spartPine sulfate response 
time, latt'nt phase of lahor, and duration of 
labor in all cast's treated successfully arc 
ptTsl'nted graphirally in 1''ig. 1. The time 
from administration of sparteinc sulfate to 
its oxytocic effect varied within each group 
from se\'cral minutes to several hours. The 
shortest awra!,\"C latent phase and the short
est :t\'l'ragc bhor occurred in the combined 
induction group (amniotomy and spartcine 
sulfatt' inj,·c·tion h,•forc lahor). 

Clinirnl 1•xpcri1•n1·1• indirnh•s that intra
musn,lar sparteinc sulfate produ1·es many 
tumultuous lahors. Analysis of the labor 
rl'cords in this series, using the criteria of 
Friedman.10

• 
11

. disclosed that 104 patients 
had ahnormally rapid labors; 77 w1·re mul
tiparas, 27 nulliparas. Perinea! and ccrviral 
lan·ratinns were not more frequent in these 
rapid labors. Howe\'er, there were l2 epi
sodes of fetal distress in this ~cries (in addi
tion to those reported above); in over half 
of these the 1ln)y explanation was the hmml
tuous labor. 

Comment 

Dangers of sparteinc sulfate. The rl'ports 
in the Aml'rican literature of ad\'NSC c\'cnts 
followin.i::- spartl'inl' sulfate administration arc 
st1111111ari1ed in Table V. These complica
tions rang-1•d in seriousnl'SS from tumultuous 
lab0r to uterinl' rupture and fetal dl'ath. If 

January 15, l!Jf,6 
Am. J. Oh,t. & Gynrc. 

we add the unfavorahlc n·sults of this study 
--4 placental abruptions, 4 episodes of utcr
in1· h·tany, and 2 fetal deaths- -the tally is 
as shown in Table VI: 

These data arc inadequate for conclusions 
regarding the incidence of fetal distress, 
tumultuous labor, or cervical lacerations. 
However, Cromer, Reeves, and Danforth~ 
found a marked increase in tumultuous labor 
and cervical lacerations after sparteine sul
fate treatment. In our series, the incidence of 
ahnormally rapid lahor was over :m per cent. 

Tumultuous lahor may lead to placental 
ahruption, uterine tetany, frt:tl death, and 
maternal lan·rations. Even greater condem
nation of tumultuous lahor is found in the 
report of Barno, 1 who found, in a review 
of 15 maternal deaths due to amniotic fluid 
embolism, that 14 occurred following a vio
ll'nt labor. 

Comparison of intrarm,scular spartcinc 
sulfate and intravl'nous oxytocin in regard 
to incidence of adverse effects is pertinent. 
Two large seril's of patients to whom oxy
tocin was carefully administered intrave
nously Wl'rc reported by Bishop' and Ficlds.8 

The complications in their patimts which 
could be ascribed to the treatment are shown 
in Table VII. 

Apparently, intravenous oxytocin results 
in a considl'rably higher incidence of pla
cl'ntal abruptions and uterine tctany than 
docs intramuscular spartl'ine sulfate. How
l'\·cr, the most serious c,·ents, uterine rupture 
and fetal dl'ath, arc just as frequent or are 

Tahlc \ ·. Reports of undesirabk effects attributable to sparteinc sulf 
~-------- --~---

EJ1irndl's Tumultuou.< 
of labon and I p I Lacerations I F I No. of I utnine pr,cipitate laanta/ _ _ _ __ __ _ ___ eta 

Autlron lpatir11I.< tr/arr;• deli1·rries abr11ption.< l 'terine 
I 

Cen•ical death 

l'knll, Frirdman. and Gray 19 1,20/l None No data 2 None No data 3 
S.1\'rl .,ml ro-workrrs" 1 4'.l I No data I None No data None 
Stuhhldirld. Barloon. and Keltner23 100 I More than 5 None None No data None 
Brdrosi.m and Gamblc 2 I I None I No No No 
Bnysen 1 I No I No I No No 
Pll'!ltl and Friedman2° 407 None 7 None None No data None 
Marchick 11 I I No No data No No I 
Lahaye and Burkhart 1" 112 None No data I None No data -. 
Filler, Filler, and Zinhcrg11 20 5 No data None None No data None 
Cromer, Reeves, and Danforth5 872 None 175 None None 140 None 

Total 2,765 9 Over 188 5 I 140 5 
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Table \'I. Olistcl I ical pati1•nts treatrd with 
intra111mn1lar spartl'inc sulfate* ----- --- l No. of 

patien_Js 

Tetanic contractions 
Placental abmptions 
Uterine lacerations 
Fetal deaths 

Total 

13 
9 
I 
7 

30 

•From a orries or 3,087 patienll. 

Table VII. No. of patients treated with 
intravenous oxytocin 

I Bishop3 I Fields8 

Tetanir contrartions None I IO 
Placental abmptions 7 30 
Uterine lacerations None None 
Fetal deaths I None 

---
Total 1,000 3,324 

Table VIII. Patients given intramuscular 
oxytocin 

Tetanic contractions 
Placental abmptions 
Uterine lacerations 
Fetal dt'aths 

Total 

j No. of patients 

2 
None reported 
None 

2 
714 

even more frequent in patic-nts trc-atcd with 
sparteine sulfate. 

Another intc-rc-sting comparison is that be
tween intramuscular sparteine sulfate and 
intramuscular oxytocin. The latter method 
of inducing or augmenting labor has fallen 
into general disrepute in this country, and 

meet m .Hntam. 
Daro,6 Dieckmann.7 and Miles18 reported a 
total of i H patic-nts to whom oxytocin was 
carefully administered intramuscularly for 
induction or augmentation of labor. Their 
complications arc reported in Table VIII. 

Thus, the complications enumerated fol
lowing sparteine sulfate administration arc 
~omparable in f requenct to those following 
the much-maligned use of intramuscular 
oxytocin. 

Unpredictability of sparteine sulfate. 
the extreme variability in effect of sparteine 

Sportcinc sulfate 239 

sulfate i11j1·rtions a111m1g dif1'1·n·nt patients 
and C\'1'11 in tlw same patil'nt was one of 
the most remarkable findings in this study. 
A marked range in time to onset or augmen
tation of labor was recorded. Moreover, it 
was impossible to predict the outcome of 
labor by the patient's initial response to spar
tcine sulfate. 

Even patients highly responsive to spar
teine sulfate differed markedly in the inter
val between the injection and the onset of 
action. Five patients in this series were 
so sensitive to sparteine sulfate that labor 
was induced and completed with only one 
injection. Yet, the period between the in
jection and onset of labor varied from 20 
to 90 minutes in these 5 patients. 

Although 3 episodes of uterine tetany oc
curred within 20 minutes of injection, in one 
patient (63-617, Table I) the tetanic con
traction did not develop until 4 hours later. 
Poor absorption may be a factor in this 
case, and this may apply also to Patient 63-
221 (Table II). 

Stander, Thompson, and Stanley22 recently 
published studies which showed that the 
reaction of the pregnant uterus to intra
muscular injections of sparteine sulfate is 
quite variable, with a reaction time rang
ing from 4 to 20 minutes. Goodno and co
workers12 in their series of in vitro and in 
vivo studic-s with sparteine sulfate also 
found a wide variation in the response to 
this drug. Landc-sman's16 in vitro studies 
with uterine muscle strips demonstrated that 
tctany may occur at any time up to 40 min
utes after administration._ Fin 
Filler, and Zinberg9 in their series of 20 
patients, found that even the same patient's 
response to the drug was highly variable. 
They described 5 tetanic contractions after 
28 injections-a rate of nearly one in every 
6 injections. 

The foregoing inescapably leads to the 
conclusion that the intramuscular admin
istration of sparteine is a dangerous, un
predictable method of stimulating or induc• 
ing labor. The in vitro studies referred to 
suggest that the drug is capricious by na
ture. However, review of the history of intra-
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111usn1l.ir and intr;1n·11ous ox,·tclt'ill hi11ts 
that tlH' i11t1.111111sr11lar route of ad111i11istr;i
tion may he partly to blam<'. The d1a11re of 
accicll'ntal int ra,Tnrn1s administration, and 
the unn·rtainty of rat!' of ahsorption from 
fatty and ecfr111ato11s tiss11l's of pn·.~nant 
women, make thl' n·sults of any potent clrug
unprl'dictable, and, thcrl'fore, dang-erous, 
when that drng is given intramuscularly. 

Summary and conclusions 
Sparll'inc sulfate was administered intra

muscularly for induction or stimulation of 
labor to n2 1lbstl'tric patients at Kapiolani 
Matl'rnity and Gyn<'cological Hospital in 
Honolulu, Ha\\'aii, from lkt. I, 196 I, to 
August I. I !l6'.l. Thl' lahor n•c·ords of these 
patit'nts ,,·1·n· n·,·it'wl'd rl'lati\"<' to sig11ilira11t 
complirations of spartt'i11e sulfate therapy. 
These dillirultil's may be dividl'd into two 
groups: 

A. Dangerous l'ff<'l'ts of spartl'ine sulfate. 
I. Four tl'lanic uterinl' contral't ions de

veloped, with ,uw fl'lal death as a r!'s11lt. 
2. Four placental ahrnptions 01-currt•d, 

causing one frtal death. 
:I. Ah11orn1all\" rapid Lihor 1·11suc-d in 

O\"CI' one third of the p;1tic·nts and was the 
cause of mnn• than half of thl' l'pisodes of 
fetal distress in the series. 

B. Unpredictability of sparteinc sulfate. 
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FOLLOWING PATIENTS IN LABOR 

The following practices should be routinely ca.rried out on every 

laboring pa.tient11 

l. The maternal temperature, pilae, and respiratory rate should be 
ta.ken and recorded at least every 4 hours during labor. 

2. The fetal heart rate should be recorded A.t least every 30 minutes 
during the first stage and every 5 minutes during the second stage 
of labor, If complications are present, oxytocin being administered 
for induction of labor, <Yr if irregularities of rate or rhythm 
are occurring, recording should be done more frequently. 

3, The •ternal blood pressure should be taken and recorded every 
hour during labor. 

4. Any variation from normal levels must be reported to the inysician 
at once. 

The management of the first·stage of labor is in many instances the 

responsibility of the nurses working in the matemity unit. Nurses, therefore, 

should be well versed in the patterns of normal labor, and in normal 

progression of 1a·oor, so that the abnormal will be easily and readily 

identified. 'the prompt recognition of a dysfunctional labor pattern 

and early reporting of it to the J)hysician is of great benefit to both 

the mother and the fetus. 2 

1. · Standards for Obstetric-Gynecologic Services I The American College of 
Obstetrtcnns and Gynecologists 1969 Page 40 

2. Friedman, Emanuel A. 1 The Functicnal Di Visions of Labor Am. J Obstetrics 
and Gynecology, Vol, 109 No, 2 Jan. 15, 1971 274-280 
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The functional divisions of labor 

EMANUEL A. FRIEDMAN, M.D., MEo.Sc.D. 

Boston, A-lassachuutts 

A schema is offered which divides clinical labor into three functional divisions
preparator}', dilatatio,ial, a11d pelvic. They ar, defined on th, basis of cervical 
dilatation-time and descent-time patterns. Distinctive characteristics of each are 
discussed in terms of functional objectives, t,chniques of assessment, effects of 
adverse factors, manifestations of pathology, _,nad therapy. 

*Reprinted by permission of author and The C. V. Mosby Company 

I T I s A s p E C I A L T R I B u T E to the 
wisdom, courage, and foresight of Howard 
C. Taylor, Jr., to whom this Festschrift is 
dedicated, that the well-worn and thoroughly 
studied area of clinical labor was deemed 
by him sufficiently worthy of fresh investi
gation to be enthusiastically supported in 
his department. By virtue of his personal 
encouragement, work on the application of 
graphic analytical techniques to the labor• 
phenomenon was undertaken in 1951 and 
has been pursued essentially without inter
ruption to date. 

Through the intermediary of a simple 
device which allowed us to relate progres
sive changes in cervical dilatatjon and in 
station of the fetal presenting parl to elapsi:d 
time in labor, we were privileged to enter 
upon an entirely new discipline of obstetrics. 
The technique of assessing progress in labor 
had earlier been rather nebulous. It was 
based on vague limits of expected change or 
on arbitrary maximum durations of total 
labor or of first or second stage. We now 
possessed a dependable and reliably accur
ate tool to help accomplish critical appraisal 
of labors ir. progress. A major part of the 
subjective art of obstetric evaluation and 
management was giving way to the objec
tivity of science.' 

The characteristic patterns of dilatation 
and descent functions were uncovered, the 
dissected portions of the patterns were stud
ied in all types of labor variants, the dis-

274 

tribution of these derived data and their 
statistical limits were determined, and ab
normalities were clearly defined. The catch
basket of uterine inertia was replaced by 
very specific, distinctively different, and 
diagnostically homogeneous disorders of 
aberrant progress. Having defined the sev
eral major disorders in this way, we pro
ceeded to study each of them separately in 
turn to determine causat;ve or contributory 
factors, effectiveness of treatment, and prog
nosis in terms of fetal and dcli\'er}' outcome. 
Simultaneously, we were able to examine 
the effects of various influences acting to 
alter the course of labor, including both 
those with which the patient and her preg
nancy are intrinsically endowed and those 
to which she is subject because of our min
istrations as obstetricians. 

As these studies evolved over the past 
two decades. an overview be_gan to take 
form. With the completion of each suc
ceeding investigation, it became more and 
more transparent that the labor phenom
enon, its complexities and myriad variations 
notwithstanding, lent itself to being di,·idcd, 
like ancient Gaul, into three parts, each dif
ferent, unique, and functionally special. Each 
of these separate functional parts could be 
easily recognized; each was affected by dif
ferent factors; each responded in a singular 
manner to various influences; and each was 
subject to its own set of aberrations with dis
tinctive etiology, therapy, and expected prog-
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lhlsis. Rt·,·ognitit\11 and 1111dnstamli11g of 
tlwsl' llilfrn•1Kt'S mmt 1x·rforn· Ix• nmsidNcd 
1·sst•ntial for thl" prat·titiom·r in this fidd. 
For the s.'\kc of com·cni<'ncl", we shall refer 
to these functional di\'isions of labor merely 
in tl"nns of their ostC'llsible physiologic objec
ti,·l"s, \'iz., preparatory, dilatational, and 
pch-ic di,·isions, rcspccti\'ely. They are illus
trated in Fig. 1, which presents a composite 
of a\'erage cen·ical dilatation-time and 
descent-time cur\'es subdi"ided into com
ponent functional parts. Their clinica1. char
acteristics are separately listed in Table I 
for quick reference. For clarity, our termi
nology will distinguish the classical stages of 
labor, the phases of labor based on dilatation 
and descent patterns, and the functional 
di\'isions. 

Preparatory division of labor 

The arbitrary di,·ision of labor, m use 
uni\'ersally heretofore, into first and second 
stages is based on the convention which rec
ognizes a period of dilatation followed by 
another of descent. Textbooks succinctly 
define these intc-r\'als from onset of labor to 
full cen·ical dilatation and from full dila
tation to birth of the baby, respecth·ely. The 
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so-1·alll'd 11wd1anis111s of lahor, n•ft·n ini-: to 
the :u·1·0111111odatio11s of the ft·lal pn·s1·11ti11g 
part to the pcl\'is dmini; its d1·s1T11l throui-:h 
the birth canal, arc merely superimposed on 
this schema without specifically designating 
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TIME 

Fig. l. Composite of cervical dilatation time 
(thin line) and descent time (heavy curve) as 
they inlrrrclate. Total labor is divided into its 
functionally distinct parts by vertical lines. The 
functional divisions are ( .A.) preparatory, (B} 
dilatational, and (C) pelvic. 

Table I. Principle clinical features of the functional divisions of labor 

Charactni.<tics I Prrparatory division I Dilatational di1•ision I Pel,•ic dil·isio11 

Functions fulfilled Contractions coordinated Cervix actively dilated Pel\'is negotiated by 
cervix prepared mechanisms of labor, 

descent and deli\'ery 

Interval included From onset of contractions Phase of maximum slope From onset of deceleration 
to end of acceleration phase to deli\'err of in-
phase £ant 

Measured by Ditration in time elapsed Rate of dilatation, linear Rate ,of descent, linear 
(hr.) ( cm./hr.) (cm./hr.) 

Ad\'ersel)· affected by Excessi\'e sedation, unpre- Myometrial dysfunction, Disproportion 
pared cer\'ix disproportion 

Sfi:ondary ad\'erse fac- J\.lyomrtrial dysfunction, Excessi\'c sedation, anes- Malposition, anesthesia• 
tors false labor, anesthesia thesia• 

Pathology manifest by Prolonged latent phase, Protracted active phase Prolonged deceleration 
prolonged acceleration Secondary arrest of phase, protracted descent 
phase ( ?) descent 

Aberrations benefited by Thera~utic rest Suwort or atimulationt Stimulationt 
-CO.tinuous caudal or epidural anttthnla wlin Improperly admlnlltered, I.e., too early, too hi1h Jeni, or wltb -lllttln, •~rte factor. 
t<>ii,tocla atlmulatlon lndkated oalr la •- ol aplialopeMc ,dllproportloa for arreated proarea. 
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where they mi~ht fit temporally. Study of 
dinical labor phenomena prO\·ides some in
sight, particularly pointing out the inherent 
shortcomings of our current teachings. Only 
a ,·cry small portion of the first stage, for 
example, is actually occupied with cervical 
dilatation, and descent is not exclusively 
limited to the second stage. 

Let us first examine that portion preced
ing dilatation. The onset of regular uterine 
contractions perceived by the patient is gen
erally, but not universally, accepted as the 
onset of labor. There are many who require 
that the cervix be dilating before they will 
consider labor to have begun, essentially 
ignoring the sometimes quite long and po
tentially important interval prior to active 
dilatation. The debate is of more than aca
demic interest. Physiologists stand fiITQ be
cause they cannot objectively distinguish 
contractility patterns before labor or even in 
false labor from those occurring after labor 
be-gins (as determined by the patient's sub
jective percrption). Nevertheless, the interval 
from the onsrt thus defined and the begin
ning of active dilatation, which we have 
termed latent phase, has clinical significance. 
Aside from the sociologic aura surrounding 
childbirth that pertains here, there are im
portant physiologic considerations. 

We know essentially nothing about the 
mechanisms that trigger the onset of labor 
and only ,·cry little about the "warm-up" 
aspects of this preparatory division, but we 
are nevertheless aware that major changes 
take place. These may be expressed in subtle 

. . . .• 

polarization, and coordination of myometrial 
contractility, or in obvious ways, such as in 
the softening and effacement of the cervix. 
They may also be expressed pathologically 
in the response of the fetus to periodic cur
tailment of his oxygen reserve by uterine 
contractions with production of hypoxic 
cardiotachometric patterns.1

• 
10 A further 

abnormality will be manifest in the delayed 
evolution of effective contractility to over
come soft-part resistance resulting in aber
rant prolongation of this phase. In order to 
stress the clinical significance of this aspect 

January I!°,, 1971 
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of labor, one nred merely point out that 
cesarean section is not infrequently resorted 
to as a means for terminating prrgnancy 
under the questionable assumption that a 
disordered state exists.• 

The preparatory division may be con
sidered to comprise that portion of labor 
from the onset of regular, perceived contrac
tions to the end of the acceleration phase of 
dilatation. The latter point in time is marked 
by entry into that part of the active phase 

- of dilatation which is characterized by linear 
, maximum slope. Concurrently, the descent 
curve is flat in its own latent phase. We sug
gest that the latent and the acceleration 
phases of dilatation be looked at as if they 
wer-e a single unit from the functional point 
of view. We do so because we recognize 
that both appear to be affected in the same 
direction and magnitude by the same bene
ficial or deleterious factors and both mani
fest related disorders which are correctable 
by similar management regimens. 

In this regard we have learned that the 
preparatory division is particularly sensitive 
to sedation and anesthesia. The poorly polar
ized uterine contractions of this interval are 
easily disturbed. Myometrial function has 
not become sufficiently coordinated to with
stand the inhibitory aspects of such exog
enous influences. There is almost a pro
portionate dose-response relationship in this 
context, the greater the• dosage of narcotic 
analgesic administered ( and the greater the 
effect on the patient's sensorium), the longer 
the latent phase.3 This ratio is distorted, of 

y 1:>y me 
condition of the cervix itself at the onset of 
labor. In expected fashion, the more prep
aration needed to condition the cen·ix and 
other maternal soft tissues for later acti,·e 
dilatation, the longer the preparatory phase 
should be. This is precisely what has beer. 
encountered.7 The changes that occur in the 
cervix during this inten·al are both o,·en 
and cryptic. The apparent transformation 
is seen with softening, effacement, and be
ginning dilatation; the subtle variations oc
cur in the subcellular alterations of ground 
substance, collagen, reticulum, and other 
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'--' fibrillar conn<'cti\·e tissue components.~ We 
h:we no n-ady explanation for the acute 
chang<'s that take place in the functional 
capacity of the c<'rvix at the end of the 
pr<'paratory di\'ision and permit it to begin 
to rt'Spond by dilating to contractions that 
are essentially unchanged insofar as their 
effecth-e centrifugal forces are concerned. 
An analogy might be drawn to the phenom
enon of stone-cutting, in which many dozens 
of strokes with hammer against chisel may 
ha\·e no apparent effect, yet one more blow 
of the same int<'nsity cleaves the stone 
sharply. The explanation must exist in as yet 
undetectable changes, perhaps in molecular 
orientation, that are produced by subliminal 
incr<'ments of force. 

For want of more objective criteria of 
diagnosis, abnormaliti<'s of the pr<'paratory 
di\'ision ha\·c hem defined temporally on the 
basis of critical limits derived from distribu
tion curves of collected relevant data. We 
h:we S<'<'n that the latC'nt phase preceding ac
ti\'e dilatation should not normally extend 
h<'yond 20 hr. in nulliparas or l ·1 hr. in mul-

'-....- tiparas. Comparable data are not available 
for the e\·anescent acceleration phase, which 
we have found difficult to measure accu
rately, but it is likely that abnormal prolonga
tion of this phase exists as a pathologic 
state. Patients whose labors exceed latent 
phase limits have the disordered pattern 
called descriptively prolonged latent phase 
(Fig. 2). They have frequently been sub
jected to the dclet<'rious effects of the several 
agents or influences one might expect to be 

\._..I 

discussed, such as excessive sedation, anes
thesia, and unfa\·orable cervical prelabor 
preparation. Some of these patients can be 
determined retrospectively to have been in 
fals<' labor, oth<'rs to be afflicted with some 
form of myomctrial dysfunction later mani
f<'st as a recognizable aberrant entity of the 
acti\-e phase of dilatation or of descent. Un
fortunately, the wisdom acquired through 
retrospection in these instances is not avail
able to us in advance. 

Effective therapy of prolonged latent 
phase, the only objectively definable dis-
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Fig. 2. Disorders of the functional div.isions of 
labor presented graphically with cervical dilatation 
or fetal station as ordinate and time as abscissa. 
Top, the normal dilatation curve is compared with 
the preparatory division abnormality of (I) pro
longed lat<"nt phase. Middle, dilatational division 
aberrant patterns include (2) protracted active
phase dilatation and (3) secondary arrest of 
dilatation. Bottom, pathologic states of the pelvic 
division encompass ( 4) prolonged deceleration 
phase, (5) protracted descent, and (6) arrest of 
descent. Unbroken portions of curves are normal 
aspects, broken lines, abnormal; thin lines are 
used to represent dilatation, thick, for descent. 
The relevant divisions in which the abnormalities 
become manifest are shaded. 

order of this preparatory division of labor, 
includes therapeutic rest or oxytocin infu

_1._0 

either. However, rest with large doses of nar
cotic-analgesic agents is recommended for 
several reasons. Among these, considerations 
rcle\'ant to cxistrncc of unrecognized false 
labor, presence of emotional and physical 
exhaustion, and disorderrd electrolyte bal
ance arc foremost. The prognosis with this 
form of conservative management is quite 
good both with r<'gard to dcli\'e11· outcome 
and fetal morbidity and mortality rates. 
Most patients respond to effccti\'e uterine 
rest with normal acti-l;e dilatation and de
scent, followed by vaginal deli\'ery; those in 



j 1 

, I 
I I 
! I 

l 1 

It 

11 

11 

I I 

I 

278 Friedman 

"--- false labor t·an he rccognizcd n·trospccti\'cly 
hy cessation of contractions; the small re
maining n11111ht·1· req11irc oxytocin stimula
tion, unless this is nmtraindicatcd. 

Dilatational division of labor 
Althoug-h the first stage of labor is classi

cally considered thr stage during which dila
tation ocrnrs, it is well recognized that the 
cen·ix undergoes acti,·e dilatation only dur
ing a rclatiwly small part of it. Aside from 
the dilatation that has occurred before labor 
brgins and the nrgligiblc additional amount 
that takes place chll"ing the preparatory di
,·ision (latent :md acceleration phases), all 
dilatation except the terminal retraction as
t>e<·ts of the decrl<'ration phase takes place 
during the r<'lati\'cly short intcr\'al of the 
phase' of maxi11111m slope. It is during this 
important span of time that the result of 
all the dri,·ing forces of 11tcrinc contraction 
acting on the uterine contents and against 
the resistance of the_ maternal soft parts 
ht-comes manifC'st. 

Dilatation of the ccr\'ix can be regarded 
\,__, in an engineNing sense as the effective end 

result of these forces, \'cry specifically re
flecting· the '·efficiency" of the complex ma
chine with ,\·hich we are dealing. It is the 
linearity of the normal dilatation process, 
documented objC'ctively,4· 9 that permits us 
to determine the degree of effectiveness of 
a particular contractile pattern in overcom
ing the specific resistance present in a given 
patil'nt in labor. Thus, a steeply inclined 
slope of dibtation is the result of a favorable 
combination of factors, regardless of the par-

\.._,.-

ucular chmcal pictu1'e of labor in terms of 
contractility pattern. By the same token, slow 
progress results from disadvantageous com
bin;Jtions. The term efficiency is used here 
in its mech;mic;1l sense, that is, the ratio 
of the 11sl'f11l energy delivered by a dynamic 
system ( the work produced) to the energy 
supplil'd to it. This is an important concept 
that must be understood in order to make 
optimal use in practice of the measurements 
of dilatation and descent functions. 

We nave not included the deceleration 
phase of dilatation in this division because 

]d111131Y 15, 1971 
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of its functional diITcn·nccs. Despite the fat·t 
that the rctractivc a!lpccts of dilatation arc 
continuing without interruption during this 
interval as the cervix "turns the corner" (sec 
below), the descent phenomenon then in 
full progress takes on much greater signifi
cance. Since we arc concerned with means for 
dctcnnining normal progression and, more 
pertinently, uncovering abnormalities, this 
distinction between dilatation and descent 
has practical significance. The dilatational 

- division, therefore, for our purposes of func-
1tional consideration comprises only the phase 
of maximum slope. 

In contrast to the pi·cparatory division, 
the dilatational portion of labor is essen
tially unaffected by sedation or anesthesia 
administered for analgesic purposes. Myo
mctrial function tends to be well established 
as illustrated by its ability to effect active 
dilatation. The inhibitory pharmacolog-ic 
<'fTects of exogenous agents, so readily de
monstrable in the latent phase, are rarely seen 
here. It is only in the prest'nce of a pre
existing- disordered state of myometrial func
tion, difficult to define at best, or with some 
major intrinsic impedance, such as ccphalo
pelvic disproportion, that any potentially 
deleterious influences of extraneous factors 
will become manifest. In brief, it is quite 
difficult to disturb the rapidly progressing 
dilatation curve. On the other hand, where 
the phase of maximum slope is progressing 
slowly or abnormally, the effects of negati,·e 
factors may become apparent. Under such 
circumstances, excessive sedation or anes
the5_· 
progress. 

The abnormalities of the phase of maxi
mum slope arc easily defined in tcnns of 
minimal critical limits of the rate of dila
tation, which non11;11ly should not be lt>ss 
than 1 .2 cm. )><'I' hour in nulliparas or 1.5 
cm. per hour in m11ltipar.1s. The c:iscs of pa
tients with the disorder of protracted active
phase dilatation (Fig. 2) arc diagnosed by 
their abnormally slow dilatation rates. No 
form of active therapy for this disorder has 
been effective in speeding dilatation. How
ever, progress is readily inhibited by seda-
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FETAL NURSING DURING LABOR 

Intensive nursing care for women in labor must include the guarding 

of the fetus. Therefore, the labor and delivery room nurse assumes 

the responsibility for two individuals, and the needs and problems of 

the fetus become especially dentanding during labor and-deiivery. The . , 

obstetric nurse must be knowledgeable, alert, concerned, and conscient-

ious in her care of her patients in the quest for a successful conclusion 

of the pregnancy. 

The first objective of fetal nursing is to maintain the mother in 

the best possible state. Nµrsing care and knowledge that promotes 

proper physical and psychological conditions in the mother are applied 

here. If the mother becomes ill, of course therapeatic and restorative 

measures must be instituted. 

It is important for the nurse to know the mother's past medical 

and obstetric history, as well as the prenatal history in the present 

pregnancy. In general, disease processes in the mother (diabetes, 

cardiac problems etc.) or disorders of the pregnancy itself (toxemia, 

bleeding, etc.) interfere with the growth and development of the fetus, 

thus approaches labor less able to stand the stress. Therefore, every 

hospi~al obstetrical unit should insist on a complete copy of the pre

natal record being at the hospital before the patient is admitted in 

labor. 

The nurse must also be well versed in the patterns of normal labor, 

in order to judge when an abnormal condition is developing and adding 

to the fetal endangerment. 
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The second objective of fetal nursing is to maintain the fetus 

in the best possible state •. Let us consider the fetal situation during 

labor. Before birth the mother's body is her baby's total environment. 

Nursing care to promote fetal well-heing must he directed at the mother, 

and since many dynamic processes are at work during lahor an<l delivery, 

changes may take place from minute to minute. The nurse is limited 

by her inability to see the fetus. She cannot tell if he is peacefully 

curled up letting the maternal forces propel him smoothly through the 

birth process, or if he is flaccid and unresponsive, with his life in 

jeopardy from tight coils of cord around his neck or irranersed in a sea 

of meconium. He cannot call "nurse" in his time of need or cannot even 

depend on his mother asking for help on his behalf. 

How then, can the nurse achieve her objective? She must perform 

a critically important series of activities. She can observe maternal 

and fetal signs, record them, and report to the physician promptly 

any deviation from normal that she fi.nds. It is, of course, the phys

ician who must decide if obstetrical management is to be altered, and 

his judgment may be enhanced by the completeness and accuracy of the 

nursing observations, This is a heavy responsibtlity for tfie nurse, 

for she may be the only professional person present with the mother and 

fetus, particularly during the all important first stage of labor. 

The nurse must be familiar with the special types of patients 

usually classified as "high Risk" Obstetrical patients, because their 

fetuses are less able to tolerate the stresses of even normal labor pro

gression. There are generally nine or ten conditions that fall'into the 

high-risk category. They are: 
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1. The teen-aged or older and highly parous mother 

2. The patient with toxemia, chronic renal disease, or hypertension 

3. The pregnant diabetic 

4. The patient with third trimester bleeding 

5. The pregnant cardiac 

6. The Rh-sensitized patient 

7. The patient with multiple fetuses 

8. The patient with breech or other malpresentation 

9. The patient in premature or post mature lahor 

With our present limited methods of fetal assessment it is not 

possible to anticipate fetal accidents - knotting of the cord, etc. 

These cannot be seen until after delivery. But since these are rare 

occurrences, clinical assessments of the fetus can contribute greatly 

to lowering mortality and morbidity rates. 

There are generally three areas of assessment that are significant. 

1. Marked change in fetal activity - usually hyperactivity 

2. Passage of meconium stained amniotic fluid 

3. Significant deviations in rate and rhythm of fetal heart tones 

1 
a. Bradycardia - slow heart beat, often identified as below 

1 QO/rnin or less, but :-.ometimes below 120/min. 

I b, Tachycardia - rapid heart beat, above 160/min. 

c, Irregularity or fetal arrµythmia - described as a dis-

I turbance in beat to beat rhythm. 

I 
I 
I 
I 
■ 
• 

In recent years quantitative and qualitative evaluation of fetal 

heart beats have begun to increase the information about fetal heart 

activity during pregnancy and during normal and abnormal labors. Elec

tronic monitoring of the fetal heart tones combined with intrauterine 
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pressure assessments have evolved into several definite types of fetal 

heart variances. Hon and his associates have defined three of these 

patterns as "early deceleration," "late deceleration," and "variable 

deceleration", or Type I, Type II, and Type III dips. By close ob

servation of these patterns and careful Apgar scoring of the infant 

after delivery, several conelusions were reached. The "early decelera

tion" pattern presented as a slowing of the fetal heart at or near the 

beginning of a contraction, with f~irly rapid recovery to the normal 

baseline occurring, and back to normal by the end of the contraction. 

Babies who exhibited this type of variance were scoring about 7 on 

Apgar at 1 minute and 9-10 at five minutes. Therefore, Hon feels that 

this pattern is due to the fetal head compression during a contraction 

and is probably innocuous. The second pattern or the late deceleration 

Type II dip presents as a slowing of the heart rate beginning late in 

the contraction and persisting for several seconds after the contraction 

ends, with a slower rate of recovery back to the baseline. These, Hon 

feels, are due to a disturbance of the uteroplacental blood supply, and 

he considers them a definite sign of impending trouble. The third 

gordination with the contraction 

patterns, and these he interprets as cord compression patterns - somewhere 

in utero the umbilical cord vessels are being compressed enough to cause 

variations in the rate. 

Host Obstetrical texts vary greatly in recommendations as to the 

frequency for monitoring maternal vital signs and fetal heart tones. A 

standard for this practice is set down in the "Manual of Standards in 

Obstetric-Gynecologic Practice", and is an excellent routine to be 

followed for every laboring woman. 
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will usually appreciate an occasional comment such as "steady, clear, 

and strong" from the nurse. 

The fetal heart should be auscultated with periodic frequency, 

and at many different points in the labor contraction pattern. Listen 

between contractions when the uterus is relaxed. Listen through the 

beginning of a contraction, and with the mother's cooperation, through 

the entire contraction. Pay close attention to drops in the rate, and 

correlate the time of their onset with the contraction pattern. Be 

particularly aware of the ominous Type II dip - one in which the rate 

begins to slow toward the end of the contraction and has a slow recovery 

rate so that it is not back to normal for about 30 seconds or more after 

the contraction ends. Dr. Hon and associates have several recommendations 

of measures to be instituted:* 

1. Alter the position of the patient. Repositioning represents 

an attempt to redistribute the mechanical forces of a contraction in 

such a manner as to relieve cord compression if it is present. The 

majority of Type III (Variable) deceleration patterns can be alleviated 

by repositioning the patient. 

2. Administer oxygen to the mother at 6 - 7 liters per minute with 

a tight face mask. 

3. Correct factors that may lead to decreased intervillous space 

blood flow: lower the frequency and amplitude of contractions if oxy

tocics are being used for induction of labor; correct maternal hypo

tension by position change, elevation of patient's legs or administration 

of IV fluids. 

4. Prepare for operative interference . 

5. If ominous fetal heart rate patterns still persist for 30 
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minutes after above measures, labor should be terminated, operatively, 

if vaginal delivery is not immediately possible. 

Although there is nothing absolute about the above set of rules for 

the management of fetal distress, Dr. Hon feels that their establish

ment in his hospital has lowered both the operative interference rate 

and the number of depressed babies in the Obstetrical service. At the 

University of Iowa we have not seen any significant drop in the number 

of Cesarean Sections, but we have felt that we have reduced our neo

natal morbidity and mortality due to fetal distress by early recogni

tion and by prompt delivery. 

In conclusion, the Obstetrical nurse must accept the challenge 

that the care of mother and fetus present to her with alertness, thor

ough understanding, and prompt attention to unusual signs. It can be 

one of the highest rewarding experiences to know that her skill and 

knowledge helped to bring both of her patients through to a successful 

conclusion. 

Norma Ferguson, R.N. 
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Fig .l.-Diagra m mat ic representation of proposed pathogenetic mechanism of FHR deceleration pattern. In head 
ro111pr1·.~sion pattern (HC), onset of decekration (arrows) coincides with rise in intrauterine pre11sure (arrows). l"11Ui1rm 
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ANESTHESIA FOR DELIVERIES 

Few obstetrical units have the luxury of trained anesthesia personnel 

being present for normal deliveries. Therefore, it is most important that 

the delivery be accomplished using anesthesia that the attending piysician 

and nurses are adept in administering and monitoring. Pudendal block or 

local perineal infiltration are usually excellent choices. 1 If the patient 

receives a regional block (saddle, caudal, etc.) it is most important that 

maternal vital signs be monitored closely during and following the procedure. 2 

The use of Trilene or Penthrane inhalations as analgesia for the mother 

during delivery is a common practice in many obstetric units. Two safeguards 

a.re recommended: the inhalor should never be set above the 4th mark on the 

dial, and it should be controlled by the patient herself. 3 

1. A C O G Technical Bulletin # 11 (Revised) October 1973 Obstetric 
Anal!!_sia and Anesthesia 

2. Ibid. 

J. Kennedy, Roland, Anesthesia Depil,rlment, University Hospital, Iowa City, Iowa: 
Personal couunication. 
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OBSTETRIC ANALGESIA AND ANESTHESIA 

Pain relief during labor and delivery is an im
portant aspect of modern obstetrics. It consists of 
more than providing personal comfort to the 
mother; it is a necessary part of good obstetrical 
practice. Thoughtfully chosen analgesia can im
prove labor and proper anesthesia permits difficult 
deliveries to be accomplished with safety. Poorly 
chosen analgesia may compromise labor and de
press the fetus while improperly chosen and/or 
administered anesthesia may cause maternal or 
fetal morbidity and mortality. 

Obstetric anesthesia must be considered as 
emergency anesthesia demanding a competence of 
personnel and availability of equipment similar to 
or greater than that required for elective proce
dures.1 

It is recognized that the'choice of analgesic and 
anesthetic techniques often is influenced by the 
experience and training of the anesthetist, by the 
personal preferences of obstetricians and patients, 
and by the circumstances of labor and delivery. 
Safety of pain relief depends on the careful choice 
of the analgesic agent, and the proper selection 
and skillful administration of the anesthetic. The 
obstetrician in consultation with the anesthetist 
should plan the type of anesthesia and agent for 
delivery during the course of labor. Both must be 
aware that there is a p_referred method of anes-
thcsia depending on the circumstances in each 
case and be prepared to accommodate to the situ
ation at the time of delivery if it calls for a differ
ent type of anesthesia. 

The obstetric patient should be anesthetized 
only when a qualified physician is immediately 
available to supervise the dclivfry and to deal with 
any complication that might arise. Under no cir
cumstances should attempts be made to delay the 
imminent birth of a child by anesthesia, or by any 
other means; simply because a particular physi
cian is not attendance. If the patient's physician is 
not there, a qualified professional alternate should 
be called upon to conduct the delivery. 

A patient should not be left unattended while 
she is on the delivery table, either before, during 
.or after the delivery. Similarly, she must be ob
served in an appropriate recovery area until she 
has reacted from the anesthetic and her vital signs 
are stable. The administration of general analgesia 
or anesthesia implies frequent monitoring of the 
patient's vital signs. Similar observation during 
regional block anesthesia is equally implicit so 
that adverse responses may be recognized prompt
ly. Each patient should have vital signs monitored 
by one appropriately trained person who at that 
time has no other responsibility. 

Fundamental tenets of safe analgesic and anes
thetic practices are outlined below. These must be 
kept in mind by all who are responsible for their 
use in labor and delivery. 

Pain Relief During Labor 

There is no adequate, safe, routine analgesic 
agent universally applicable to all parturients. Pa
tients differ in their response to labor and to medi
cation. The need for sedation and analgesia must 
be evaluated and the selection of drugs individu
alized. Routine orders for medication are to be 
condemned. N:o analgesic or amnesic dru~ should 
be ordered unless the progress of labor has been 
carefully evaluated by the responsible physician or 
qualified professional alternate. 

All drugs used for pain relief in labor cross the 
placenta and most of them cause some degree of 
depression of the fetus. The degree of depression 
is directly related to the dose of the drug, the route 
and time of its administration before delivery, and 
the status of the fetus. Analgesic and amnesic 
drugs also may have adverse effects on the mother. 
All patients under analgesia must have careful 
supervision. Contractions should be evaluated and 
frequent determinations made of blood pressure, 
pulse, and fetal heart rate. 
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Barbiturates allay apprehension but do not re
lieve pain, except in ovcrdosagc. Their use should 
be limited to mothers with undue apprehension 
and only given early in labor. There is no known 
effective antidote to barbiturate depression in the 
infant except artificial respiration. Barbiturates 
should not be substituted for true analgesic drugs 
when these are required. The pain threshold is 
variable and each patient should be evaluated in
dividually. Morphine and synthetic narcotics such 
as mcperidine (Demerol) and alphaprodine (Ni
sentil) are examples of analgesic drugs useful in 
the first stage of labor. It is preferable to use small
er doses intravenously and to repeat them if nec
essary. 

Tranquilizers have been found to be effective 
during the first stage of labor. They may be used 
alone or in combination with reduced doses of 
narcotic agents. Some tranquilizers potentiate the 
hypotensive effect of conduction block anesthesia 
and this must be considered carefully in their use. 

Scopolamine and atropine are not analgesics but 
are sometimes used to inhibit secretions. Small 
doses have no known effect on the infant. Scopo
lamine, but not atropine, is a cerebral depressant 
and amnesic agent and, in some patients, causes 
excitement and hyperkinesis. Patients who react 
in this way should be carefully protected from in
juring themselves or attendant personnel. 

Certain anesthetic gases arc useful for analgesia; 
that is, inhalation of low concentrations of these 
anesthetic gases is sufficient to provide significant 
pain relief while maintaining the patient in a 
conscious state ( general analgesia). Since the con
centration of anesthetic gases necessary to main
tain analgesic levels varies among patients, par
turicnts must be carefully observed to avoid levels 
of anesthesia which may cause excitability or 
obtund pharyngeal and laryngeal reflexes. There
fore, the technique should be used only with 
appropriate apparatus and under surveillance by 
trained personnel. 

Paracervical block anesthesia can effectively re
duce the pain of uterine contractions. Personnel 
using this technique should be familiar with the 
anatomy and the safeguards which need to be ob
served. The use of a needle guide is strongly urged 
in order to limit needle penetration which should 
not exceed 6 mm. Fetal bradycardia occurs in a 
significant proportion of cases and appears to be 
dose related. The maximum dose of lidocaine or 
mepivicaine is 200 mg. that is, t O ml of a 1 % 
solution injected bilaterally over a 90 minute per
iod. However, lower doses such as 5 ml of a 0.5% 
solution injected bilaterally arc usually adequate. 

2 

The recommended dose of bupivicaine is 5 to 10 
ml of a 0.25 % solution injected bilaterally over a 
90 minute period. 

Analgesic and sedative drugs should be avoided 
or kept to a minimum during premature labor be
cause of their depressant effects on the baby. Sim
ilarly, paracervical block should be used with 
caution and in reduced doses since the frequency 
of fetal bradycardia increases· significantly. Pain 
can be reduced by the use of caudal or lumbar 
peridural anesthesia if facilities and experienced 
personnel are available for their administration. 
The use of oxygen by mask may be useful during 
the latter part of labor, or in the event of changes 
in the fetal heart rate. 

Pain Relief During Delivery 

Anesthetic methods, aside from hypnoanesthe
sia, fall into two groups: those which produce anes
thesia locally or regionally, and those which re
lieve pain by general depression of the nervous 
system. In the first group are local infiltration of 
the perineum and block of the pudenda} nerves. 
Other regional techniques, often called conduction 
block, include low spinal (saddle block), caudal 
and lumbar epidural block. 

General anesthetic techniques include inhala
tion and intravenous anesthesia. The most fre
quent and the most dangerous maternal complica
tion of general anesthesia is from aspiration of 
vomitus which may be food or acid gastric juice. 
No obstetric patient's stomach can be considered 
to be empty. If the patient has eaten solid foods 
or milk-containing fluids within six hours prior to 
the onset of regular uterine contractions, or if 
labor has been prolonged, elective general anes
thesia should not be administered except by endo-

block anesthesia is recommended under these cir
cumstances. 

In conjqnction with local or pudendal block an
esthesia. subancsthetic inhalation analgesia, given 
so as not to obtund pharyngeal and laryngeal re
flexes, affords satisfactory pain relief for most un
complicated vaginal deliveries. This technique is 
becoming increasingly popular. If, however, gen
eral anesthesia is medically indicated for delivery, 
a cuffed endotracheal tube should be inserted. Such 
anesthesia should be administered only by those 
skilled and experienced with the technique. When 
maternal protective reflexes are obtundcd, pressure 
upon the uterine fundus should be avoided. This 
maneuver frequently evacuates liquid gastric con
tents into the oropharynx. Because of the hazard 
of aspiration of gastric contents with general anes-

• 
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thesia, e1•t•ry obstetric patie'11 should be warned 
during the last trimester of pregnancy that when 
she suspects labor may be starting, not to eat or 
drink prior to evaluation by her physician. 

A hemoglobin or hcmatocrit determination and 
a urinalysis arc essential for each patient admitted 
in labor. Except in unusual circumstances, the 
hemoglobin or hematocrit and urine sugar and 
protein should be known prior to administration 
of anestheia for delivery. 

The choice between general anesthesia and lo
cal, regional or conduction block depends upon 
many factors, such as the condition of the patient 
and/or fetus, the length of time since the patient 
has eaten. the duration of labor. the presence of 
obstetrical or other complications, and the avail
ability of personnel to administer proficiently gen
eral or conduction block anesthesia. If conditions 
are not favorable for general or major conduction 
block anesthesia. a more limited nerve block or 
local anesthesia should be used. Regardless of the 
type of anesthesia given for delivery, the patient 
should be carefully monitored by personnel trained 
in the prompt recognition of complications and 
skilled in their management. 

Personnel for Obstetric Anesthesia 

Safety of obstetric anesthesia depends princi
pally upon the skill of the anesthetist. The same 
level of competence of anesthesia personnel should 
he required for obstetric procedures as for surgical 
procedures. 

Responsibility for obstetric anesthesia may rest 
with the Chairman of the Department of Anes
thesia or he may share it jointly with the Chair
man of the Department of Obstetrics and Gyne
cology. If the hospital has no Department of Anes
thesia. the responsibility may be given to the 
Chairman of the Department of Obstetrics and 
Gynecology or the Chief of Staff. In any event, 
obstetric anesthesia should b<? directed by a re
sponsible member of the medical staff of the hos
pital and proper guidelines established for approv
ing those who are to administer anesthesia for 
delivery. 

Obstetricians. house officers. nurse-anesthetists, 
and others. excepting experienced anesthesiolo
gists. seldom are fully competent in all forms of 
inhalation. intravenous, local. regional and con
duction block anesthesia. Those approved for the 
administration of obstetric anesthesia should be 
approved only for those agents and techniques in 
which they have demonstrated competence. 

3 

The Delivery Room 

Basic requirements include protection against 
anesthetic explosions, adequate lighting with an 
auxiliary electrical system, air conditioning, and 
all the factors necessary to promote cleanliness and 
asepsis. At least one delivery room should be 
equipped with an operating table and instruments 
for the performance of cesarean sections unless a 
nearby operating room can always be made im
mediately available. 

~ 

Prior to each delivery\ a specifically designated 
person should inspect the delivery room to assure 
that all necessary supplies, anesthesia and resusci
tation equipment, cribs and incubators, and emer
gency facilities are present and in working condi
tion. The maintenance and storage of supplies and 
equipment also should be the responsibility of a 
specifically designated person. 

The following equipment and supplies should be 
available in each delivery room: 

1. A delivery table which can be easily and 
rapidly adjusted from the head of the table to 
place the patient in the Trendelenburg position. 

2. An anesthesia machine equipped with safety 
mechanisms to prevent the delivery of inadequate 
amounts of oxygen. Every anesthesia machine 
should be equipped with special yokes and pins so 
that bottles of a specific gas will fit only that par
ticular yoke. 

3. Explosive agents stored and administered 
in accordance with the requirements of the fire 
underwriters. A copy of these regulations should 
be available in the delivery section of every 
hospital.· 

4. A table of sufficient size for receiving the 
infant and for resuscitation. It is quite important 
to provide an overhead source of radiant heat in 
order to minimize infant heat loss by evaporation. 
The surface of the table should be covered with 
a blanket to eliminate heat loss by conduction. 

5. A preheated crib or incubator which pro
vides easy access to the infant and minimizes 
the loss of body heat. An open table, properly 
warmed, is preferable for this purpose. Small ba
bies, and those who are distressed, should be trans
ferred to the nursery in a transport incubator with 
its own battery operated heat source and portable 
oxygen supply. If an infant must unavoidably re
main in the delivery room for any length of time, 
and assuming there is no distress, the heated incu
bator is acceptable. 
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6. Suction devices for both mother and infant. 

7, Oxygen supplies for both mother and infant. 
Each should have a flowmeter and a pressure con
trol. For both term and premature infants there 
should be face masks which can be attached to an 
adequate reservoir bag and an appropriate escape 
valve. 

8. Resuscitation equipment should include oro
pharyngeal airways, endotracheal tubes, aspiration 
catheters, and suitable laryngoscopes for the use 
of those responsible for maternal and infant resus
citation. 

9. Prepackaged disposable equipment, which 
offers good assurance of preventing cross infec
tion, is strongly urged whenever local or re
gional anesthesia is to be administered. 

10. Delivery packs, emergency instruments, 
sterile solutions, and medications as may be re
quired. 

11. A warm blanket and sterile pack for the 
infant, as well as the necessary material according 
to local requirements for the care of the infant's 
eyes and umbilical cord, and the approved means 
of infant identification. 

General Anesthesia 

While general anesthesia used for vaginal deliv
ery and for cesarean section differs importantly 
from that used for surgical procedures on the non
pregnant patient. specific details regarding agents, 
doses, concentrations, flow rates, etc., are inten
tionally omitted. The anesthetist should be famil
iar with all variations of general anesthesia needed 
for both vaginal and abdominal delivery. General 
anesthesia should not be administered by person
nel who have not had formal training in its use. 

Halothane and ether produce outstanding uter
ine relaxation for intrauterine manipulations. With 
both agents, the relaxation outlasts the anesthesia; 
hence one should be prepared for possible post
partum hemorrhage. 

Local Anesthesia 

Perinea! infiltration and pudenda! block are the 
usual forms of nerve block anesthesia used for 
vaginal delivery. All personnel using these should 
be familiar with the anatomy involved and the 
safeguards which need to be observed. The dose 
of lidocaine or mepivicaine should not exceed 7 
mg/kg and that of bupivicaine, 3 mg/kg. Usually 
20 ml of a 1 % lidocaine or mepivicaine solution 
or 20 ml of a 0.25-0.5 % bupivicaine solution are 
adequate. 
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Spinal Anesthesia (Saddle Block) 

Because of several advantages, spinal anesthesia 
has become a major form of anesthesia for deliv
ery in many regions of the country: 

1. Relative ease of administration, often ad-
ministered by the obstetrician. 

2. A fully conscious patient. 

3. Maintenance of uterine tone. 

4. Minimal risk of vomiting and aspiration. 

Because of continued uterine tone, saddle block 
anesthesia may not be the technique of choice for: 

1. Complete breech extraction (it can be used 
to advantage for assisted breech delivery). 

2. Version and extraction. 

3. The delivery of twins when version on the 
second twin may be necessary. 

On the other hand, saddle block anesthesia is 
valuable for delivery of a patient who has had pro
longed desultory labor, because the maintenance 
of uterine tone decreases the tendency to post
partum hemorrhage. This technique should be 
used with caution in shock, severe hemorrhage, 
hypovolemia, or chronic backache, and rarely in 
any neurological disorder or any systemic disease 
that may give rise to neurological manifestations. 

Caution: the increased lordosis, the decreased 
size of the extradural space, and the greater }ab
ility of the vasomotor system increase the poten
tial risk of spinal anesthesia in obstetric patients. 

For greater safety the following safeguards 
should be observed: 

1. Give spinal anesthesia only in the delivery 
room and observe and monitor the patient con
stantly. 

2. Before administering spinal anesthesia, 

a. Take and record blood pressure, pulse 
and respirations on the Obstetrical An
esthesia Record form. 

b. Start intravenous fluids using an 18 or 
19 gauge indwelling plastic catheter. 

3. Do not inject spinal anesthesia during a con
traction. 

4. Within 30 to 45 seconds after injecting the 
spinal anesthetic agent depending upon the level 
of anesthesia desired, place the patient in the su
pine position. 



5. Record blood pressure, pulse and respira
tions at frequent intervals following the spinal an
esthesia-at least every 2 minutes for the first 10 
minutes, then at least every 5 minutes for the next 
20 minutes. 

6. Check sensory level frequently during the 
first 20 minutes after giving spinal anesthesia. 

7. If the systolic blood pressure falls below 100 
mm, intravenous fluids should be run in rapidly, 
and the uterus should be displaced to the left off 
the vena cava. The patient's legs should be ele
vated with the trunk and head kept horizontal. 

8. Ephedrine hydrochloride ( 12.5 mg) should 
be readily available for intravenous administra
tion, if the above methods fail to correct hypo
tension. Small doses intravenously, repeated as 
needed, arc safer than large doses. 

9. Always have a bag and mask and oxygen 
available and functioning so that oxygen can be 
given by intermittent positive pressure should res
piratory difficulty develop. In case of "total spinal" 
anesthesia, facilities for cndotracheal intubation 
and maintenance of adequate ventilation for a 
prolonged period must be available. 

10. Observe careful aseptic technique in giving 
spinal anesthesia. Be certain that the drugs used 
have been autoclaved, not cold sterilized. Use 
individual spinal ampules; do not use stock multi
dose solutions. 

11. Oxytocic drugs ( Pitocin, Syntocinon, ergo
novine, etc ) , .. here indicated in the post-partum 
period should be administered either intramuscu
larly or added to the intravenous solution and 
given as a dilute di:ip to avoid the hypertensive or 
hypotensive effects they may have when given by 
intravenous push. 

The dose of spinal drugs for the obstetric pa
tient is smaller than for her surgical counterpart 
and it should be tailored to the height of the 
patient ( the length of her spinal column). The 
following are conservative doses for the drugs 
commonly used for spinal anesthesia in obstetric 
patients: 

1. For Vaginal Delivery: 

a. Procaine hydrochloride (Novocaine)-
30 to 50 mg with or without dextrose. 

b. Tetracaine hydrochloride ( Pontocaine) 
-3 to 5 mg with dextrose. 

c. Dibucaine hydrochloride ( Nupercaine) 
-2.5 to 3.75 mg with dextrose. 

s 

d. Lidocaine hydrochloride ( Xylocaine) 
-35 to 50 mg with dextrose. 

2. For Cesarean Section: 

a. Procaine hydrochloride (Novocaine)-
50 to 75 mg with or without dextrose. 

b. Tetracaine hydrochloride (Pontocaine) 
-5 to 10 mg with dextrose. 

c. Dibucaine hydrochloride (Nupercaine) 
3.75 to 5.0 mg with dextrose. 

d. Lidocaine hydrochloride (Xylocaine) 
-50 to 75 mg with dextrose. 

Caudal and Lumbar Peridural Anesthesia 

These techniques incorporate all of the advan
tages of spinal· anesthesia with the additional ad
vantages of continuous relief of pain during the 
first stage of labor ( catheter technique) and a 
diminished frequency of postspinal headache. 
However, the risk of high or total blockade is not 
obviated and there is the possibility of an unto
ward reaction to the anesthetic drug. They require 
constant supervision by trained personnel follow
ing the establishment of anesthesia. All of the 
contraindications to spinal anesthesia as well as 
the safeguards described above apply to these 
techniques. Specific details of the techniques of 
administration, agents, doses, etc., are intentionally 
omitted. 

Infant Resuscitation 

Only comments regarding personnel will be dis
cussed here. While the obstetrician is primarily 
responsible for the care of the parturient as well as 
the newborn during the immediate post-delivery 
period, it is often impossible for him to treat both 
patients simultaneously. The1efo1e, he frequently 
must delegate the responsibility for infant resusci
tation to another person. That person should be 
the member of the delivery room te3:m best quali
fied to perform this task. To insure continuous 
availability of such adequately trained and expe
rienced personnel, each obstetric service should 
establish a formal ongoing program for the train
ing of specifically assigned personnel in the theory 
and techniques of infant resuscitation. 

Anesthetic Emergencies 

Obstetric and anesthetic emergencies occur 
acutely, often without warning. An anesthetic 
emergency usually significantly influences the 
otherwise normal obstetrical status of the patient 
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and vice versa. Successful management of these 
complications depends upon an anticipation of 
their occurrence, prompt recognition and immedi
ate therapy. Obstetric and anesthesia personnel 
must be aware of the predisposing ·causes, preven
tion, and specific therapy for the common anes
thetic emergencies associated with obstetric anes
thesia. These include: 

1. Respiratory obstruction. 

2. Aspiration of liquid or solid gastric contents. 

3. Cardiac arrest. 

4. Systemic hypotension from spinal, caudal or 
lumbar peridural anesthesia. 

5. Respiratory paralysis from spinal anesthet
ics. 

6. Reactions from overdosage of or acute sen
sitivity to local anesthetic drugs. 

References: 

Common to all of these anesthetic emergencies 
as well as most obstetric emergencies is the need 
for intravenous therapy with drugs, fluids, or 
blood. Therefore, following admission to the deliv
ery suite, intravenous fluids should be started on 
all obstetric patients in whom anesthesia is an
ticipated, preferably through a large bore indwell
ing plastic catheter that can be firmly secured to 
minimize the possibility of infiltration. This meas
ure is also advantageous during prolonged labor 
when intravenous fluid therapy will minimize 
dehydration, acidosis and electrolyte imbalance. 

Since acute emergencies usually require addi
tional trained personnel and equipment, it is rec
ommended that a method for summoning imme
diate assistance be established in every delivery 
suite. This might be similar to the "red alert" sys
tem used to summon teams and equipment for the 
management of cardiac arrest occurring in other 
areas of the hospital. 

J. Accreditation Manual for Hospitals, Joint Commission on Accreditation of Hospitals, March, 1971. 

This Technical Bulletin is prepared for the Committee on Technical Bulletins of The American College of 
stetricians and Gynecologists by the College's Committee on Obstetric Practice in cooperation with the 

American Society of Anesthesiologists and the American Association of Nurse Anesthetists. It describes meth
ods and techniques of clinical practice that are currently acceptable and used by recognized authorities. How
e\'er. it does not represent official policy or recommendations of The American College of Obstetricians and 
Gynecologists. Its publication should not be construed as excluding other acceptable methods of handling sim
ilar problems. 
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One East Wacker Drive Chicago, llllncil■ IOI01 
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MEMORANDUM 

RE: Subgluteal and retropsoal infections in obstetric practice 

The following information is not intended to diminish enthusiasm for, or 
utilization of, the highly desirable techniques of paracervical or pudendal 
block anesthesia for obstetrical patients. However, it is appropriate that 
physicians utilizing these techniques, and maternity unit personnel where 
obstetrical patients have these types of anesthesia be made aware of recent 
information. 

As described on pages 137-150 of the January, 1972 issue of Obstetrics and 
Gynecology (volume 39, number 1) by Hibbard, Snyder, and McVann and following 
three recent cases at the University Hospital in Iowa, we should like to make 
known the following: Postpartum infections, presumably originating in para
cervical or paravaginal tissues, have spread either laterally to the hip 
joint capsule or cephalad to the retropsoal space. The clinical picture of 
retropsoal or subgluteal infection is bizarre and the potential complications 
are profound. Generally, early signs of this infection include marked hip 
pain with inability to stand or walk. Physical examination usually demonstrates 
marked tenderness in the region of the hip joint with limitation of external 
rotation of that leg, pain on either straight leg raising or leg raising with 
knee flexion. 

These infections are quite infrequent but there is a chance that bacteria 
might be introduced into paravaginal or paracervical tissues despite careful 
technique of local injection because of the impossibility to sterilize the 
vaginal canal completely. 

We bring to your attention that retropsoal aud subgluteal abscesses can occur 
in the early puerperium, and that prompt diagnosis and proper antibiotic 
therapy are mandatory. 

Prepared by: 

Charles A. White, M. D. 
Department of Obstetrics and Gynecology 
University Hospitals 
Iowa City, Iowa 52242 
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THE .AroAR SCORE 

Evaluation of the newbom's condition in a thorough and. consistant 

manner is accomplished by routine Apgar scoring of all infants at 1 minu'l:.e 

and 5 minutes of life. The scores should always be recorded on the infant's 

1 chart. 

Conscientious assessment and totaling of the score rather tha.n just 

"assigning & nWlber" will give valuable inforatiOD. to all personnel. A 

low Apgar score will iJ11118diately point out the infant who will need closer 

or consta.~t observation in the nursery, especially during the first few hours 

of llfe~'.3The Apgar scoring is a function th&t can be asswaed by the nurse 

in the delivery room, and probably should. be delegated to someone other than 

the i:oysician who delivers the infant. At the critical times for the Apgar 

score to be determined the }:hysician is usually primarily concerned with the 

2 third stage of labor in the mother. 

Some type of tilling· devi~e should. be utilized to mark the 1 and 5 

minute intervals, such as a clock that rings a bell or buzzer at the 

proper time. 

1.. Apgar, Virginia: Evaluation of the Newborn Infant,2nd. report JAMA 
1681 1985-88 Dec. 1.3, 1958 

2. 

J. 

Apgar, Virginias The Newbom (Apgar) Scoring System--Reflectians and Advice 
Ped. Clinics of North America Vol 1.3 #J Aug. 1966 645-650 

Scanlon, John W. 1 How is the Baby? The Af!6'1 Score Revisited 
Pediatrics, Vol.12 No. 2 Feb. 19?3 61- .3 

Clin. 



APGAR SCORfNB SHEEID" 

EVALUATION OF RESPIRATORY RESPONSE 

S!xty seconds after the complete birth of the infant (disregarding the 
cord a.~d placenta) the following five objective signs are evaluated:and 
given a score of O, 1, or 2, A score of 10 indicates an infant in the best 
po~sible condition, Iri.fants with scores of 5 to 10 usually need little 
treatRe~t. A score of 4 or below indicates the need for prompt treatment 
and diagnosis. Approximately 90% of normal infants score? or more one 
minute r.fter birth. Another evaluation should be done at 5 minutes after 
th~ delivery, 

SIGN 0 1 2 Score 

Heart Rate absent slow over 100 
(below 100) 

Respiratory effort absent slow good 
irregular crying 

--
Muscle Tone limp some flexion active 

of extremities motion 

Reflex irritability 

<t1rffi~ l81e 
no response grimace cry, startl 

Color blue, JB,le body pink, completely 
extremities pink 
blue 

Totals: 1 minute ________ 5 minutes ___________ _ 

Patient ________________ Date _____ _ 

Physi~ian _______________ Nurse ________ _ 

Hospital# _____________ _ 
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The Newborn (Apgar) Scoring System 

Reflections and Advice 

VIRGINIA APGAR, M.D. 
(from Pediatric Clinics of North America 

13: 645, 1966) 

Almost two decades ago the need was felt for a way to judge 
the condition of a newborn bahy quickly and accurately shortly after 
hirth. In 19-19 the crikria in use wrre "hrl'athin~ time·• and ''c•ryin~ time." 
As n n•sult of the fn·quent use of heavy mcdkation durin~ lahor and 
of general anesthrsia for delivery, an initial gasp, a 1wriod of apnea and 
finally estahlishcd respiration were common. Should '1>rcathing time" 
be recorded as the first gasp, or respiration which followed the pc·riod 
of apnea? Also, infants who had undergm1c more than usual birth 
asphyxia, or who had anomalil'S of the cl'ntral nervous system, often did 
not cry at all. \Vhat, tlwn, was the crying time? 

Hclwl-en 19-19 and 1952 sewral signs l'asily ohscrvc<l in the new
born were considered. Five were chosen which could be evaluated with
out special equipment and could be taught to the delivery room per
sonnel without difficulty. 

The original intention of establishing a scoring system was to pre
dict survival, to compare several methods of resuscitation which were 
in use at the time, and through the infant's responsiveness after delivery, 
to compare perinatal experience in different hospitals. The influence 
of various obstetrical practices such as induction of labor, elective ce
sarean section and maternal anesthesia and analgesia might weU be 
reflected in the score. It was furthermore hoped that the scoring system 
would ensure closer observation of the infant during the first minute of 
life. The value of the system for neonatal research and for predicting 
neuromuscular deficit in early childhood was demonstrated later. 

The system is working well in identifying infants who have severe 
metabolic imbalance. It is not working well as a baseline for future 
follow-up studies. There arc two reasons for this inadequacy. 

1. After receiving reports from many hospitals and visiting many 
personally, experience has demonstrated that the person deliver
ing the infant should not be the one to assign the score. He or she is 
invariably emotionally involved with the outcome of the delivery and 

*Reprinted by permission of author and w. B. Saunder~45co. 
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Table 1. '/Ji,- C,,l/,1bmatirr St11d1• "" Cnd1rnl I'n/.rJ•, Mmtnl Rrtardntim1 mu/ 
0th.-, .\",wol,•.~i,- ,111d ,\i·11w1y l>i.w,d,·1.r '!f lnfa11cy mu/ Childlumd 

-.-:.-■ TOTAL 
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I II 
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2.3 
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2. 
3. 

~ II 2.2 

4. ~ R 
5 4 5 
6. c, 5 
7_ R.7 
•.. _ 20 8 
•-... 40.5 

10 . ................ 8.2 

0 ...... . 
I. .. 
2 
l .... . 
4 ... . 

....... 0.0 
0.6 
0 5 
tl.6 
tl.6 
n., 
I 7 

2.11 
3.2 
s.o 
7.1 
8.6 

27 .2 
40 0 

1.3 

0 0 
0.5 
0.4 
0.6 
0.5 
0.7 
l.l 

s. 
6. 
1 .. 
8 .. 
9. 

2 ~ 2.8 
II , 10.1 

10 ..... 
,4 I 7<,.11 
.~ 11 7 ,, . l 

2 

0.2 
0.9 
I. 7 
2 S 
3.4 
4.3 
6.l 

15.8 
34.9 
28.6 

I. I 

0.0 
0.5 
0.2 
0.5 
0.2 
0.6 
1.4 
2.11 

II .2 
Ml.(, 

14 I 

ON'-·MINlfT& APOAII ICORU 

270176 IINOU on,THI 

3 4 

0,3 0,1 
0.R 2.2 
2.4 3.2 
1.9 2.4 
I .II 3.6 
3.9 7 .4 
8.3 8.9 
5.1 16.7 
6.8 33.9 

46.2 18.5 
21.11 2.9 

5 6 

0.1 0.1 
2.1 1.6 
1.8 2.0 
I.II 1.6 
2.1 2.11 
4.6 5.1 
6.2 5.6 
8.1 5.5 

16.9 10.4 
34.9 45.8 
4.0 19.4 

nVF.•MIN\1TF. APOAII. IICORf.S 

27,176 •rNOt.a RIRTIIS 

0.0 
0.2 
0.9 
0.6 
0.7 
0,9 
2.6 
2.0 
2.J 

41.4 
411.4 

0.1 
0.0 
0.1 
0.5 
0.5 
2.2 
2.7 
3.6 

zn 1 
3?.7 
i? 6 

0.0 
0.9 
0.3 
0,9 
1.0 
1.5 
2.4 
3.2 
9.7 

r,1.? 
17.7 

0.0 
0.6 
0.6 
0.5 
0.11 
0.5 
I. I 
I .4 
2.2 

17.5 
74.7 

7. 

0.1 
0.9 
1.6 
1.0 
1.9 
4.5 
6.7 

10.9 
27.3 
40.9 
0.6 

0.1 
0.4 
0.5 
0.2 
O.l 
0.4 
0.9 
3.0 
11.7 

74.4 
111.5 

8 

0.1 
1.2 
I. 4 
2.3 
2.7 
3.7 
6.1 
7. I 

14.8 
41.5 
19.2 

0.1 
0,5 
0.2 
0.2 
0.R 
0.11 
I_(, 
1.7 
3.8 

IJ. I 
77 .2 

9 10 II 12 

0.4 
I.II 
2.1 
2.1 
3.3 
5.4 
8.3 

12.3 
20.8 
35.1 
3.8 

0.1 
I.II 
2.1 
2.3 
2.7 
3.6 
5.J 
8.9 

21.3 
47 .8 

4.1 

0.1 0.0 
1.4 0.7 
1.0 0.7 
0.5 0,7 
0.5 0.11 
1.4 0,'l 
2.11 I .II 
4.2 2.5 
8.5 9.7 

<,I .o ~I. 5 
IR. I 311.R 

0.0 
4.6 
2.1 
2.3 
l. 5 
7.0 
7.0 
7.4 

12.8 
46.9 
6.5 

0.0 
I. 7 
1.2 
1.0 
0.7 
2.5 
3.0 
3.2 
2.7 

5(o.1\ 
27.l 

0.0 
0.6 
1.0 
1.6 
1.8 
2.3 
4.2 
4.6 

11.2 
41.6 
31.1 

0.0 
0.4 
0.2 
0.4 
0.5 
0.1 
1.4 
0.9 
2.8 

34.2 
~-4 

with .the family, and cannot or unconsciously docs not make an accurate 
decision as to the total sc-on•. I know of no rl'liahle stucly which com
pan•d srorl's givl'n hy ,·arious ddiwry room personnel, hut my impres
sion is stron~ that ohsklril'ians give higher sc-orcs than anl'sthcsiologists, 
nurse anC'slhl'lists, pediatricians or ddivl'ry room nurses. A number have 
claiml'd "newr to have had a baby with a score less than 5." 1110 data 
from Finland' in Figure 2 show an incidl'ncc of SC'Or<~ 10 in 83 per cent 
of births! These scorl's were assigned by the midwife delivering the baby. 

In 27,176 infants who are part of the Collaborative Study for Neuro
muscufar Deficit bC'ing conducted by the National Institute of Neuro
logical Disease's and Blindness of the National Institutes of Health,1 

score 10 ranged from 0.6 to 31.1 per CC'nt in 13 hospitals. In almost all 
cases specially trained personnel, not the obstetrician, decided on the 
score (Table 1). 

It is ideal to have a specially trained observer, whether physician or 
nurse, but this happy situation is seldom practical. Until such time when 
a pediatrically oriented person is routinely present for all deliveries, the 
anesthesiologist or anesthetist is in a good position to assigt'!_ the score, 
especially 1f the infant is placed in a bassinet near the head of the de
livery table. With regional anesthesia he is entirely free to make the 
necessary obsC'rvations, and with general anesthesia the mother should 
be nearly awake or at least light enough so that protective reflexes have 
returned. 
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Mon' and mon• lhl• ahilily and nl'C't1raC'y of ohs<·rvalions of lh<' cir
cnlalin!! nmst' arl' eomin~ to be appn·ciatcd. She usually hns consi<l<·rn
hly more <'Xperit'nC'e with cldiwry room crises and discipline than an 
inll'rn or resident ancl is often the only other person present in addition 
to th<' obstetrician. lier service's should be encouraged. The only draw
back is her multiplicity of duties at the time of delivery. This leads to 
the second point which needs clarification. 

2. TI1e time to assign the score was and still is 60 seconds after 
birth. TI1is interval was chosen in 1952 after observing several hundred 
infants for the time of maximum clinical depression. Thirty-, 60-, 90-
and 120-second observations were made with two observers, who agreed 
that 60 seconds after both the top of the head and bottoms of the feet 
were visible was the time to apply the score.2 Serial measurements of 
the infant's arterial acid-base state during the first minutes of life show 
that maximal acidosis is present several minutes later than 60 seconds.11 

111c importance of the one-minute score cannot be overestimated, how
ever, from the point of view of assisted ventilation. 

TI1erc slllm Id be some automatic way to announce the passage of 
60 seconds. Only clinicians in anesthesia have foamed to live by the 
second hnnd of a watch. To others, a minute is an unbelievably short 
interval. On some occasions, such as cardiac arrest, it is a very long 
interval. A simple automatic timer should be firmly fixed on the wall, 
set for 60 seconds. Fifty-five seconds would be prcfcrahle, for observa
tion of the five si~ns should take no longer than five seconds. A one
minute timer is kss expensive, however, and more available ( e.g. from 
General Electric Company). 

When the head and feet of the infant are both visible, the timer is 
~tarted and can be forgotten until the alarm sounds, whereupon the score 
is assigned. The circulating nurse can add this brief chore to her list of 
duties without difficulty. This method has worked well in several 
hospitals. 

One misconception has arisen which is easy to correct. In some 
clinics no active resuscitation is done until after the score has been 
assigned at one minute. This is, of course, wrong. It has been demon
strated that pH can drop from 7.4 to 6.9 in less than five minutes:1 Time 
is of great importance in preventing or reversing such a sharp change. 
With infants known to be suffering from unusual asphyxia due to such 
complications as prolapse of the cord, impacted shoulders or a large 
breech presentation, resuscitation should begin just as soon as a free air
way has been assured. Saling's8 intrapartum method of sampling scalp 
blood should aid greatly in identifying such babies. The first score is 
decided at 60 seconds, even though resuscitation has been in progress. 

The score at one minute does not reflect oxygenation itseH.41• 9 It is 
rather a reflection of acid-base status. Obviously, samples should be 
drawn from the umbilical artery rather than the vein, to judge the con-
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<lilion of lhl' infant. l 1mhilit·al \Tt1m1s hlo0<I rdlt·ds llw slah' of pla1·c·11lal 
t•,d1;111~1•. 11111 thl' infant's arh'rial hlood. 

lkcl'nl ly it has lwl'n dc-monstralc'cl that the fivr-min11tc• score is more 
pn•clidin· of sm\'i\'al than the one-minute scorc-.4 111is is not smprising, 
for it is to lw c•xpcTh'd that the longer asphyxia exists, the more likely 
that clc-ath or pc•rmancnt damage will occur. A comparison of infants 
with mil'- and fiw-minute rc-adings with respect to tll<'ir ncnrologic 
ahnormalitic•s at om· year of age· also shows significantly mor<' prcdictiv<• 
,·aluc of tlw fiw-minute scorc.7 NcvcrtllC'IC'ss, if the first ohsc-rvation is 
made as late as five minutes, an apprc-ciable numhcr of infants will have 
their asphyxia untreatC"d because of lack of an carliC'r ohscrvation, with 
subsequc-nt higher mortality and morbidity. A study of those infants 
with low fi\"c-minute scores in relation to what treatment, if any, was 
administered would be of interest. 

111c distrilmtion of scorC's from 12 institutions in the Collaborative 
Projcd at fiw minutes (Tahlc 1) again indicates rxtcnsivc dilfcrcnccs 
lwh,·c·c•n tlw \'arious ccntc-rs. Tlwsc might he a rrfll'dion of clilf crcnccs 
in ohstl'tric pradicc or in makrnal analgesia or mwstlwsia among insti
tntio11s: it 1•c111ld also be due to variations in the application of the scoring 
sysh'm. In 1·0111paring the details of score distrih11tion and m·onatal 
dc·aths in thn·,~ institutions, Sloane Hospital for Women, University 
Hospital at Puerto Rico and the University Hospital at Helsinki, con
siderahle <liff1•n•nc1•s arc again demonstrated ( Figs. l, 2). Even within 
one institution there have bcC'n changes over several years (Fig. 3). 
Yet when the score distributions are grouped O to 3, 4 to 6, 7 to 10, 
the differences become negligible ( Fig. 3, lower). 
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Figure 1. Neonatal deaths by score. 
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Figure 2. Distribution of scores, all births. 
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Figure 3. Variation in scores in the same hospital. 
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T)wsl' dilkn'nccs mi~ht ind<'cd be n•al. Nevertheless, unless intcr
prdalion of thl' dinical signs and the time at which the score is given 
aro standard for nU institutions, conclusions will not be valid. This be
COllll'S even more important when the scoring system is being used for 
correlations with subsequent neurologic development. 

SUMMARY 

It is strongly advised that an observer, other than the person who 
delivrrs the infant, be the one to assign the score. 

An automatic method of announcing the passing of 60 seconds is 
recommended. 

Although mortality and the presence of significant neurologic dam
age correlate better with the five-minute than the one-minute score, the 
one-minute score should nevertheless be retained. It is essential to 
observe the infant from the moment of birth in order that prompt treat
ment can be given if necessary. Nine months' observation of the mother 
surely warrants one-minute observation of the baby. 
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"Learn of the Muse, and may thy Pains succeed, 
Don't, 'till 'tis born, defer thy Pious care; 
Begin betime, and for its Birth prepare." 

Paedotrophia, Scevole De St. Marthe, 1579 

his year, 1972, marks the 20th anniversary 
of Virginia Apgar's presentation to the 27th An
nual Congress of Anesthetists of a new method for 
newborn evaluation. Before then, the usual ap
proaches to evaluating an infant's condition at 
birth were the observations of a competent pedi
atrician, and noting the time interval from birth 
to the tint breath or to the first cry. 

Historically, descriptions of newborns dealt 
mostly with the presence of severe malformation 
or with serious morbid events, as indicated by the 
following quotation attributed to William Heber
den in 1807: "It sometimes happens, that immedi
ately after birth the face and neck put on a black 
or livid appearance, the lips become purple, and 
the breathing short. These symptoms, if they do 
not soon go off, usually terminate in a speedy 
death." Care in the delivery area was given over 
to cultural or religious dicta extolling the bene
fits of swaddling, 1¥thing, cord care and hygiene, 
as in the following quotation, again from St. 
Marthe's Paedotrophia: 

"Then the kind nurse, with tender fingers clears 
His mouth from filth and even his eyes and ears." 

~Yir2inia _A 
accepted and has become the most universally used 
system for describing a newborn's condition at 
birth and for measuring the impact of perinatal 
events on that newborn. This system not only 
compel's physicians to quantitate those neonatal 
functions necessary to sustain life, but by so doing 
makes them direct much more of their attention 
to the newborn. Another important consequence of 
the routine use of Apgar scores has been to provide 
a framework of familiarity upon which to estab
lish the need for, and to evaluate the results of, 
resuscitative measures. 

• Department of Neonatal Research, Boston Hos
pital for Women, Lying-In Division, 221 Longwood 
Avenue, Boston, Mass. 02115. 

CLINICAL PEDIATRICS February lffl 

Dr. Apgar's purpose in designing her score was 
to assess the status and follow the progress of 
the acutely asphyxiated and severely depressed 
newborn. Time has brought consistent confirm
atory documentation, clinically and physiologically, 
of the accuracy of her design. 2 , 3 As a consequence, 
therefore, the Apgar score has been and is still 
being widely applied as the sole yardstick for 
measuring a great number of perinatal factors 
which might affect the newborn, such as maternally 
administered drugs, obstetric maneuvers, and ab
normal conditions in the mother. 

The five variables scored (heart rate, color, tone, 
respiratory effort, irritability) are essentially vital 
signs. Yet few pediatricians would be content to 
judge an infant's status only from this basic infor
mation. The Apgar will miss subtle changes from 
intrauterine events, since an effect must be con
siderable to significantly lower the number. Fur
thermore, limiting the scoring period to the first 
IO or 15 minutes after birth neglects a most 
critical time of life. Perinatal mortality figures 
indicate that it is the first 24 postnatal hours 
which are the most hazardous for any human 
being. In addition, adaptation to extrauterine 
existence must be established during this time. 
As Dr. Apgar herself said, "The Apgar score is 
no substitute for a careful physical examination 
and careful observations over the first few hours 
of life, nor will it predict neonatal death or 
survival in individual infants."2 With infants of 

strated that life-threatening perinatal influences 
may not become manifest for houn or days after 
birth.4 The Apgar score misses all delayed effects 
from intrauterine events. 

The Apgar score has also been utilized as a 
predictive index for future neurologic normality. 
It has real importance in this regard as an initial, 
crude screening tool. However, when data from 
the Collaborative Study5 , 6 are critically evaluated, 
a limited predictive value for the Apgar score is 
apparent. Infants of low birth weight, or other
wise at risk, who have a low (0-5) five-minute 
score, do have a significantly decreased chance for 
neurologic normality at one year of age. Birth 
asphyxia and other neonatal morbidity are syn-
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ergtstic, each contributing to an unfortunate out
come. Similarly, the incidence of neurologic deficits 
is fourfold greater in full-term normal birth weight 
infants with low five-minute Apgars than in sim.ilar 
full-term "normal Apgar" infants weighing 2.5 kg 
or more. This last observation has been the basis 
for general pessimism regarding the outcome of 
all infants with low Apgar scores. From actual 
data, however, only 4.3 per cent of these term, 
low five-minute Apgar score babies will be ab
normal at one year of age; 95.7 per cent will not. 

The prediction of more subtle effects on out
come in the higher range of the Apgar score is 
suggested by Lewis et al.1 These investigators 
studied visual attentiveness in 40 babies at three, 
nine, and 12 months of age. Twenty of these in
fants had five-minute Apgars of IO and the other 
20 had scores ranging from 7 to 9. The capacity 
of the "perfect 10" Apgar baby's response to com
plex visual stimuli was consistently and signif
icantly greater than this same ability in infants 
who had scored between 7 and 9. These data are 
not to be interpreted that the Apgar score is a 
sensitive or precise measure of behavioral capacity. 
Borgstedt and Rosen8 were not able to demon
strate a correlation between Apgar scores and elec
troencephalographic or behavioral changes caused 
by maternal obstetric sedation. Rather, Lewis's 
data support the concept that an Apgar score is 
exceedingly subjective. Most physicians will agree 
on a score of IO, that is, a perfectly pink, crying, 
active baby. But when a baby scores less than IO, 
unrecognized biases of an "interested" observer 
might raise some marginal score up to the 7-9 
range, adding minimally depressed babies to 
Lewis's lower Apgar group. 

This subjectivity of the Apgar score is at once 
an advantage and a handicap. Certainly one 
reason why the Apgar has become the standard 
for newborn evaluation is that it is simple, rapid, 
and requires no special equipment or extensive 
training to implement. Yet Dr. Apgar herself ini
tially, and repeatedly, warned that to be valid, 
her score must not be performed by an observer 
who is involved in the care of either mother 
or infant.1, 9 Comparative data, collected by Dr. 
Apgar, document this scoring variability. During 
ten years of study, the median score from Sloane 
Hospital in New York City was 8, from University 
Hospital in Puerto Rico it was 9, and from Uni
versity Hospital in Helsinki, it was 10.9 We have 
witnessed, all to often, the awarding of a casual, 
"eyeball" Apgar after only a cursory glance at the 
newborn. This misinformed score does more harm 
than good. 

As previously mentioned, the Apgar score has 
been extensively used in clinical perinatal pharma
cology.10 The pediatrician must indeed be wary of 
statements that a maternally administered drug 
is "safe" or "shows no untoward effects" for the 

62 

newborn from data which are based on Apgar 
scores alone. First of all, there is no historical 
precedent for using Apgar scores to study drug 
effects in the newborn. The infants in Dr. Apgar's 
original report were almost all delivered following 
some form of anesthesia or analgesia.1 This lack 
of nonmedicated control is, in Dr. Apgar's words, 
regrettable, because it provides no master con
trol group for any subsequent study. Considerable 
data now indicate that many obstetric drugs, 
previously thought to have no activity in the new
born, actually do have considerable effects when 
evaluated by other standards. 

In perinatal pharmacology, a number of more 
recent studies have documented the effects of pre
natal sedation 11, 12, 1a or regional or general anes
thesia14 upon the newborn in dosages once re
garded as "safe." These studies rely to a great ex
tent on newly developed behavioral tests. In none 
of these was the degree of newborn behavioral 
impairment reflected by unusually lowered Apgar 
scores. 

The use of behavioral technics for assessing the 
effects of intrauterine events on the newborn is 
not really new. In 1957, Graham et al. 1& reported 
significant behavioral differences within a group 
of 60 newborns whose obstetric histories suggested 
anoxia, when compared with the behavior of 62 
historically nonasphyxiated controls. More re
cently, investigators have attempted to combine 
behavioral testing with neurologic and electro
physiologic standards in order to increase diag
nostic and prognostic sensitivity in the newborn 
period. These testing procedures, while shedding 
much light on the complexities of neonatal neuro
logic adaptation, are themselves complicated and 
frequently require expensive and/or cumbersome 
equipment. These restrictions limit their general 
clinical applicability. 

What can the clinician use with his patient to 
complement the observations begun with the 
Apgar score? First of all, the initial physical ex
amination of the newborn provides irreplaceable 
information about transition from intrauterine 
to extrauterine life. The physical,16 neurologic,11 
and paodera) 18 criteria a£ maturity correlated with 
the i!stimated gestational age can be intelligently 
interpreted in light of any given obstetric history. 
Since the neurologic responses indicative of major 
and minor residual CNS damage are those related 
to tone, muscular excitability, or the absence of 
reflexes,19 attention to recording specific abnor
malities is mandatory. Repeated observations at 
regular intervals will give even more substantive 
information. One hallmark of a normal newborn 
is his ability to vary many responses to environ
mental stimuli. Brain damaged newborns will of
ten have disorganized, depressed, obligatory, or 
stereotyped activity. An infant's ability to change 
his level of arousal (state) when stimulated;20 his 
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ability to modify his response to repetitive stimu
lation (response decrement),21 ,22 and the rapidity 
with which he recovers from the initial "shock of 
birth"2a, u are all indicators of normality. 

Finally, newer observational technics have be
gun to quantitate the early mother-infant inter
action.26 The traditional view of this interaction 
has been that the mother is the sole activist. This 
may not be true. Because of his small size, ap
parent helplessness, and distressing cry, the new
born can trigger mothering activities.2e Thus, any
thing which changes the newborn's behavior (such 
as minimal asphyxia, subtle drug effects, etc.) 
might alter his ability to elicit an appropriate 
maternal reaction. The pediatrician has an in
valuable opportunity to observe this pair at first 
hand. As Brazelton21 points out, regular and re
peated observations of interactional situations in 
the newborn provide irreplaceable predictive in
formation for further behavioral assessment. 

What we are suggesting, really, is the use of 
the pediatrician's stock in trade: careful, close, 
intelligent observation of the patient. These ob
servations, and their interpretation, will serve to 
complement the more acute but less sensitive mea
surements of the Apgar score. 

In summary, the Apgar score has stood the test 
of time as an index of acute, severe neonatal im
pairment at birth. More sensitive clinical measures, 
plus an understanding of the Apgar's limitations, 
will enable the clinician to better answer the 
question posed by our title. 
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COUNTING OF UMBILICAL CORD VESSELS 

We are all aware of the fact that normally there are three vessels in 

the umbilical cord. However, about 1% of infants can exhibit the congenital 

anomaly of the absence of one umbilical artery.l-S The fact that this one 

anomaly exists will alert physicians and nurses to the need for closer 

examination and observation of this baby to rule out other anomalies. 

Statistically, the three internal systems that may show hidden anomalies 

are the cardio-vascular, the G. I., and the G. U. systems. We recommend the 

routine examination of the umbilical cord as it is cut, and the recording of 

the nwnber of vessels found on the infant's chart. 
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The Single Umbilical Artery and What 
It Means 
A Message Straight .from the Navel *Permission for reprinting 

granted by author and J.B. Lippincott 
CHARLES F. JOHNSON. M.D.• Company. 

The infant born with an SUA is a high-risk infant and should be treated ac
cordingly immediately after delivery. The variety and multiplicity of congenital 
abnormalities associated with this finding call for a very thorough initial exami
nation, continued close scrutiny throughout infancy and childhood, and prompt 
investigation of any developing symptoms or abnormalities. It is likely that the 
high death rate a111ociated with the SUA could be lowered if steps are taken to 
uncover and correct such subtle abnormalities before they stir up difficulties. 

T.IE Latin ll'llll, umbilic:11s, is the diminu
tive of the word, "urnbo," or the protuberant 
part of a shield. Depending 11po11 which side 
of the shield you view, this implies either a 
pro11usion 01 a l01Havi1y. To avoid semantic 
and JK!n-cpt ual nmfusion, the te1111 'navel' 
is preferred for this anatomic atea. The Anglo
Saxon "nafela" or "nafe," from wltic:h the 
term derived, originally meant the center or 
hub of a wheel to which the spokes were 
attached (Fig. 1).1 The navel, though seem
ingly quite useless after birth, still has one 
function-as a messenger. Absence of one 
umbilical artery, like a spoke missing from a 
wheel, may ~uggc,t a clcfccrive product. 

In 1870, llyrtV w/1e11 dc~nihing the blood 
ves,els of 11,e plan:111a i11 "normal ancl ab-
normal c11c:um'lla11< <:s:· 11olc<l the association 
of a mi\sing umbilical artery with congenital 
ahnormalitics including "monster fetuse!I." 
The filst American report of the association of 
a ~inglc umbilical artery (SUA) with con
genital abnormalities appeared 85 years later.8 

Of the 55 newborns with SUA studied by 
Bourne and Bcnvischke, only 13 survived and 
appeared to be normally formed, though long
term follow-up of these 13 was not available. 

• Assi~tant Professor o( Pediatrics, School of Medi• 
cine, Child Ucvclopmcnt Clinic, Depar1mcnt of Pedi• 
atrics, University of Iowa, Iowa City, la. 52242. 
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Of the 12 infants who were stillborn or did 
not survive, 64 per cent ha<l congenital abnor
malities; these abnormalities were usually 
multiple and involved many systems. Mothers 
of these infants tended to be older, and had 
a higher incidence of toxemia and hy
dramn ios. In the series were five sets of twins 
in which one twin had an SUA. 

SUA and Congenital Abnormalities: 
A Review of Several Studies 

Attention was drawn to the importance of 
the SUA by Gellis in the 1965-66 Yearbook of 
Pediatrics. 4 The lead article was on an analy
sis of 60 cases from 1.554 autopsies and S,353 
placental specimens which included first and 

33 liveborn infants, 15 had <lied during the 
neonatal period and three others die<l within 
:n weeks of birth. Over half (55%) were found 
to have congenital abnormalities which 
tended to be severe, multiple, and often of a 
lethal type. Almost all systems were involved, 
though cardiovascular malformations were 
the most frequent (Table 1). In each system, 
the abnormalities were diverse rather than 
specific. Multiple organ systems tended to be 
involved in each baby. The SUA was asso
ciated with a known trisomic syndrome in two 
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1'1c;, I. The Navel
Center or the Uody. The 
~ymhol or the American 
A,aderny o( l'cdialric.s 
,·mpha,i11·1 the im1Kir• 
r:mce or 1111, navel. l•:xtc11-
~i,111M of the lill<.'I or lold, 
1adiating out from the 
infant intnsect ,ll the 
navel-like rhe spokes or 
a wheel. The presence o( 

a single umhilical arrcry in the navd may portend 
serious consc'<111c1uc, for the infant. Examination of 
thi, c:enlral a11a1omic area ~hould he routine. 

patients aud a suspclt trisomic syuclrome in 
nine patients. SUA was relatively high in 
monozygous twins. 

Dr. Feingold, 4 at the end of the review o[ 
this article, commented that, because the pa
tients had either died or had a suspect<'<! ab
normality leading to placental examination, 
the 2.9 per cent incidence of SlJA reported 
was selectively higher than the "ac:c:cptahle 
figure of I per cent." The possibility of hidden 
defects in the 1, children who were normal 
at birth, but lost to follow-up, was raised. 
Dr. Feingold recommended routine exami
nation of the cord in newborns and suggested 
that the pediatrician usurp this responsibility 
because, in his experience, the obstetrician was 
incorrect in reporting the number of vessels 75 
per cent of the time! 

The importance of looking for "hidden" 
urologic defects in association with SUA was 
~11bstantiated by a study of 32 newborn in
fants with SUA who had no renal symptoms 
or findings on physical examination." Intra
ve11011s pyelograms were pct formed on 24 of 
29 ~11rvivors. In all hut three, this procedure 
was performed during the first four months 
of life. Eight of the 2•t (33%), had abnormal 
pyclograms; their genitourinary ahnorm.ilities 
were not 11nifo1111. A review of four other 

T,\IILP: I. Oburre,l (',,,ri;r.nit,11 /Jrfut, in .U Cases of Sl!A• 
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Cardiovascular system 
Genitourinary system 
Ga.,;trointcstinal s_vstem 
:\Teurological cll'fccts 
Musculoskclctal system 
Respiratory system 
Others 

(facial, car, eye anomalies) 

26 
16 
15 
9 

21 
14 

15 

prospective studies indicated that the in
cidence of SUA may vary from 0.2 to I per 
ccm and that c:ongcnital abnormalities may 
he associated in 20 to 10 per c:ent. 

Cairmi and McKcc,7 in another prospec1ivc 
study of 2,000 deliveries, £o1111d a 1 per cent 
incidence of SUA. 0£ the SUA babies, two 
(10%) had congenital malformations, whereas 
of the 1,980 babies with two umbilical arteries, 
31 ( 1.5%) had congenital abnormalities. 

The Wide Variation in the Incidence 
of SUA: Why? 

How can one account for the wide varia
tion in the incidence of congenital abnormali
tic·\ in association with SUA? One explanation 
is that populations, observers, and observa
tions differ. Feingold suggests that not all 
congenital abnormalities are detectable at 
birth. Thus, the total incidence of lethal and 
nonlethal defects noted in stillborn and live
born infants beyond the 20th week of gesta
tion varies from 1.4 to 2.9 per cent, but sub
sequent examinations <luring the first year of 
life raise the incidence to 7 .5 per cent. 8 In
deed, in the most thorough studies, fewer 
than half of the malformations found among 
livehorn infants were suspected or noted at 
birth. 0 The way in which one defines a con
genital abnormality may affect the incidence 
-what is "significant" to one observer may 
not he to another. Race seems to- affect the oc
currence of SUA, since, in the largest series 
reported, 10 its incidence was 1.2 per cent 
among ll,371 white infants but only 0.44 per 
cent among 13,058 Negro infants. Yet, al
though fewer Negro babies had an SIJA, the 
incidence of associated congenital abnormali-
tics was higher in these Negroes (42.1 %) than 
in the whites (23%). In this study, congenital 
anomalies were classified according to degree . 
-major or fatal, nonfatal and horderline. All 
organ sy~tcms except the endocrine system 
appeared to be involved (Table 2). The in
cidence of SUA was higher in infants of dia 
betic mothers and in infants whose birth 
weight was less than 2,500 g. 

The need for a prolonged, planned inten
sive study was filled in a recent prospective 
study of 2,572 singletons. The investigators 
discovered 29 infants with an SUA.11 Those 
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iufanls who survived the neonatal period were 
followed from five months to three and one
half years in a program which included in
travenous pyclography, chromosomal analyses, 
and a s1udy or <lermatoglyphics. The perina1al 
mortality rate was 21 per cent. Of the four 
s1illbo111s, two had congenital abnormalities. 
"Dis;1hli11g" malformation~ were found in only 
two ol 22 survivor~; Cow had superfidal straw
berry nevi. Psyrhomotor development was 
normal at follow-up. Only one of the 19 chil
dren who had an intravenous pyelogram was 
found to have a urinary abnormality. All of 
the l!I karyotypcs were normal. Dennato
glyphic i11ves1iga1ion revealed an increased 
number of radial loops and lowered ridge 
count in boys. Palm creases were normal. 

Horse Versus Cart: Why SUA and 
Congenital Abnormalities? 

It is possible that the infant with an SUA 
has been "blighted" during gestation by one 
of the many factors known to cause congeni• 
tal abnormalities and that the SUA is but 
one manifestation of this blight. Bourne and 
Benvischke a theorized that the absence of an 
umbilical artery may be assoc:iate<l with re
sultant resiMann: to blood flow in the one re
maining, and that possible decreased oxygen 
supply to 1he fetm impeded development. In 
their series, the twin fetus with an SUA 
tended to be the smaller or the one dying 
in utero. The wide ~pectrum of abnormalities 
and the fact that the normal umbilical ar
teries are ordinarily well formed by the third 
to fourth embryonic week suggests an early 
yet prolonged period of teratogenic influence. 

Vlietinck et al. 11 state that the association of 
SUA with thalidomide embryopathy and in
duced ovulation, the lack of history of con
sanguinity and only two instances of familial 
SUA, support a "teratogenic etiology." 

Implications for the Practitioner: What Should 
One Do with an SUA Baby? 

The SUA is a significant portent of the pos
sibility of other congenital abnormalities. 
When a single palmar crease, anolher topical 
anatomic harbinger of malformation, is pres
ent, this is also associated with premature 
birth, stillbirths, and neonatal deaths; I 5 

CLINICAL PEDIATRICS June 1973 

TAIILE 2. Details of Congenilal Malfonnalions Asso
ciated with SUA in ZOJ lnfantslll 

Malformation Number 

----------------------------
Skeletal System 

Polydaclyly 
Vertebral anomalies 
Talipe11 (clubfoot) 
Multiple bone anomalic11 
Syndactyly 
Absence of one finger 
l lallux and genu valgus 
llilatcral cervical ribs 
Micrognathia 
Pectus excavatum. mild 

Gastrointestinal System 
Inguinal hernia 
Omphalocele 
Cleft palate 
Tracheoesophageal fistula 
Duodenal atreaia 
Pyloric stenosis 
Meckel's diverticulum 
Agenesis of rectum 
Imperforate anus 
Agenesis of gallbladder 
Agenesis of spleen 
Diaphragmatic heniia 

Genitourinary System 
Hypospadias 
Polycystic kidney 
Renal aplasia 
Agcnesis of urinary bladder and urethra 
Ectopic kidney 
Double ureter 
Persistent mullerian duct in male 

Cardiovascular System 
Multiple anomalies of heart 

and/or great vessels 
Congenital heart disease 

Respiratory System 
Hypoplasia of lung 
Choanal atresia 

Central Nervous System 
Ancnccphaly 
Microcephaly 
Hydrocephaly 
Hypoplasia of optic and olfactory nerves 

lntegumentary System 
evus 

Cafe au lait spots 
Hemangioma 
Skin tabs of finger 
Pilonidal sinus 
Rudimentary nipples 

27 

24 

13 

8 

12 

6 

16 

per cent of survivors will have congenital ab
normalities. 13 

The finding of an SUA is much more omi
nous. A survey of the literature indicates that 
of 100 SUA fetuses reaching term, 11 will be 
stillborn, and 17 will die by one year of age. 
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1-·1,:. 2. late of 100 SUA balJic.'!I who reach term. A 
child with an SUA at birth has a I in 2 chance of 
1urviving and being 11ormal.11 

Of the 72 survivors, one-fourth will be mal
formed. Expressed differenLly, the child with 
an SUA at birth has a I in 2 chance of sur
viving and of being "normal" 11 (Fig. 2). It is 
not impossible that follow-up of SUA chil
dren through school age will uncover func
tional problems such as intellectual deficits 
as have been described in children with 
palmar crease abnormalities,18 or even more 
subtle perceptual difficulties as have been 
found in treated phenylketonuria children 
with average intclligence.u 

Because clamping of the cord and drying of 
the ~LUmp make counting the numher of 
ves~ls difficult for the pediatrician, the obste
trician should routinely count and report on 
the number of cord vessels as part of his de
livery room examination. Every delivery rec
ord should have a standard place to record 
this observation. 

Steps To Be Taken When a Child with an 
SUA Is Discovered: 

1. Because some of the abnormalities asso
ciated with an SUA can be life threaten
ing immediately after delivery, the pedi
atrician should be notified fJromptly and 
the baby should be transferred as 
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quickly as possible to the newborn ward, 
preferably to the observation or suspect 
nursery where the baby can be scrutin
ized and followed closely with other 
high-riak infants. 

2. An exceptionally thorough examination 
should be performed as soon a11 the baby 
enters the nursery. During the examina
tion, particular search should be made 
for abnormalities of the face and hands 
where, because of complex anatomy, sub
tle abnormalities are most likely to be 
found. Although not emphasized in the 
literature on SUA, the association of ear 
abnormalities with renal malformations 
is well known.11, ie 

3. Simple additional diagnostic procedures, 
that arc not necessarily performed rou
tinely in other newborns, should be part 
of the examination of the infant with 
an SUA. Passing a feeding tube to the 
stomach through a nostril quickly rules 
out choanal atresia and tracheoesopha
gcal fistula. The same catheter can then 
be used "at the other end" to guarantee 
that the anus is patent. 

4. Vital signs should be monitored care
fully for the first 24 hours. Placing the 
child on the "Silverman Wheel" is an 
efficient way to graphically chart res
piratory functioning and more accept
able than raising a red flag above the 
crib. 

5. Because of the frequent association of a 
diaphragmatic hernia with SUA, and 
the seriousness of this abnormality, any 
sign of respiratory distress calls for an 
immediate chest x-ray. In any event, a 
chest x-ray should be routinely per
formed before discharge. 

6. An EKG may be necessary because of 
cardiorespiratory symptoms. The EKG 
may reveal cardiac rhythm abnormali
ties that are not obvious on auscultation. 

7. Observe care£ ully for passage of mecon
i um, abdominal distention, and vomit
ing. A fiat plate of the abdomen is 
indicated early if gastrointestinal symp
toms arise; contrast studies should fol
low if necessary. 
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8. Consider an ophthalmologic examina
tion before <lischarge or in the first three 
months of life. 

9. Tran~illuminatc the skull and follow the 
head circumference daily until dis
charge. 

10. The fiN well-baby visit should be earlier 
than routine. The timing of this visit 
should be dictated by the finding of any 
congenital abnormalities during the 
newborn period that portend the possi
bility of further clinical problems. 

11. An intravenous pyelogram should be 
performed within the first two months 
of life. Symptoms or signs referrable to 
the genitourinary system may suggest the 
need for this procedure before hospital 
discharge. 

12. Follow speech and hearing and motor 
and adaptive developments carefully 
throughout infancy. 

15. Alert the pedodontist to the possibility 
of suhtlc dental ahnormalities at his rou
tine three-year dental check. 

11. Finally, to detect previously undiscov
ered congenital almormalities and subtle 
functional problems, consider the SUA 
infant as being at high risk throughout 
school age. 
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FOLLOW-UP Ot= INFANTS V/ITH 
SINGLE Uf,,\GILICAL ARTERY 

Luz A. Froehlich, M.D., and Toshio Fujikura, M.D. 

From the Perinatal Research Bra11cli, National Instit11tc nf Ne11rnlor'.ical Diseases and Stroke, National 
foMit11tcs of flrnltl,, Bcthc.1da, ,\lary/m,d. 

ABSTRACT. Of 39,773 white and black consecu
tive single births, 3-14 (0.8'.7-) had single umbilical 
artery (SUA). The inddcm·t• \\'as higlll'r in whites 
(1.2~-) than in hLll'ks (0.5:.). Despitl' high mortality 
in infants with SUA (14.0'.;'.) the incidence was still 
0.7% among sun·h·ing infants. Assodakd malfor
mations Wt'H' present in HJ of 36 dead infan,ts 
with SUA, or 52.8',', and in 11 of 2(i(; SlfA snr
vi\'ors, or -t 1 •;. Cardio,-.1s,·11br and gc11it,111ri11ary 
anomalies were not higher in dead i11fants with 
SUA compared to all dca,i malfornwd infants. 

A follow-up study of infants up to --l years of 
age was undertaken, comparing 266 SU.\ ·sur-

SIXGLE umbilical artery ( SU A) is known 
to be one of the most common maifor

mations in man and is frcqucnt1;' associated 
with other congenital malformations. 1 -

1
--· 

Other significant associations arc with low 
birth weight ( 25%), a consistently higher 
frequency of SGA among whites than 
among blacks, and a high relationship with 
diabetes and vebmcntous insertion of um
bilical cord.1 • 0 These pre\·ious studies have 
all been on newborn infants and perinatal 
deaths. 

This is a prospective study of single um
bilical artery \\ith specific emphasis on a 
careful follow-up of survi,·ing infants. The 
objectives are to determine the somatic. 

(Received XoY,·:nbcr S, 1872; rc\'ision acccptec 

vivon, with 78& m,,tchcd controls. :\mor.g mal
formatiow, found in ,ur\'i\'ors, only inguinal hernia 
was significant!,· higlH"r in SUA cli:ldrc11 cornparc<l 
to controls. Tlw incid,·nct's nf other ;pl'c-ific ab
normal co11ditio11, were not .,i~r,iLcant;y different 
in the two grnnps. The nwau val11<'s ,,: hody 
\\'<'igl,t, illidy 1,·n_gtJ., and h·ad ('ifl'lll11i,-r,·:ic(· .11 4 
months, I year, aud 4 )'<".tr, oi" ;q_,,·. Wl'f(' almw,t 
equal i11 the two gro1,1,s, a, \\'t•r" Ii.,· m,·1,t.il and 
motor scores .. t S montLs and :;,,. !.(.). at 4 )'l'ars 
of ag<'. I'rdiatrics, 52:(,. ;\i7:i. ,1~u.E t:'.\!i:ICAL 

AHTEIIY, LO:0.C.EXIT.\l. '.\L-\LFOH'.\IATJOSS, l'EHISATAL 

DEATHS, IQ, NEUROLOGICAi. AD~OK\lALITlES. 

nwntal, and :notor cleveiopme,1t of surviv
ing SUA inLnts. and to rc·L-valu:,te the in
cidence of ~~1eci,1(• maiformation:, ~nch i.lS 

gcnitourina:·y m,,~.:orm,:tio;,,; in dc,,c: i1,
fants and Sl,rvivors with SUA. :'\o such 
follow-up studies have ,'..~'y:arecl in the 
literature, .md siace this is h:v far the 
largest prospective collectio1. of these indi
viduals, the findings would be of consider
able prognostic value to clinicians. 

MAT2RIAL AND METHODS 

The Collabor;,tive Research Stuci.y is a 
prospective study of the relationships be
tween pregnancy and pregnancy outcome. 

·/ 

The Coll.,bora:;n" Study ,1£ Cercbr.1! Palsy, ~dental Retardation, and Other Xcurological and Sen
sory Disorc:,.,s of In:·,nx,· a11<-l Chi'.clhoocl is supported by the :\'ational Imtitute of :,..reurological Dis
e:,se, ;,nd S:rokc. Tlw follo,,·i;·,g i,1stitutions participate: Boston Lying-i:1 Hospital; Brown University; 
Charity Eo,~,ital. Xcw Orle.111,; Children's Hospital of Buffalo; Children's Hospit,ll of Philadelphia; 
Childre:1\ ~'.edi~·.,l Ccnte:·. Boston; Columbia University; The John, H,ipkins Ho,pital; the University 
of ~!innc",:.,; tL· l'n:,·crsity uf Oregon; the University of Tem-.essce; and the Perinatal Research 
Branch, X,i'.:,ma; ,:·.st:tutc of Xet,rological Diseases and Stroke. 

Pre,c-;.:, ,, .it .. '.;c ;.:1:mal mce:1ng of the Pediatric PatJ-.o;ogy Clu'o hc:d in Cincinnati, Ohio, March 
11, 187:::. 

ADD ... ::;S FO:t 1G•:P~I'.\TS: \:.., .. \.F.) Room 703, \\°c's:w,,od B,,;;,:ing, \:atioaal Institutes of Health, 
9000 Hu,-;,,\ iilc l':c.l', ;h'llll'Miu, \ .. ,r, :;ind :20014. 
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TABLE I 
hn1>1 "T. A~I> \loRL\l.lTY or Sll.\ c,,v, 11Y R.\<:F. .,~1, .~1·:x 

ll'l1itc ll'/1il1• IJ'hit,· ntarh Ul11cl: t:lacl, (;1w1</ 

·" 11/c Fn1111/t' .,.,,111/ .\lait' F,·11111/c 1'11/a/ '/'11/11/ 

:,.;o. of Ilirths !l.:-!11 H,~70 l!l.llil 10,:121 I0.2HK ~O.fiJ~ 39,773 

Total JI() 1•111 :.!:~~ [,() rr, ,_ 112 '.l·H 
:,.;o. c1:1J (I I 2) (20:,) (·10) (.ii) (!Ii) (302) 

of Sunin>rs ~)~, !OH 20:1 ·II 
.,, 
~'- 9:1 2% 

SU.\ (83) (IOI) (l:H) (33) (-111) (82) (2GG) 

Cases Deaths 15 1-1 ~9 9 IO 19 ,tfi 

(10) (11) (21) (i) (8) (15) (3G1 

Incidence• Total I.I 1.3 1.2 05 0.G 0.5 0.9 

of 
SU.\ Sun·iyors 1.0 1.2 1.1 0.4 0.5 0.5 0.7 

SL\ :',lortalil\· R;llc" l'.l.G 11.:", l'.U, IH.O l(i.l 17.0 H.O 

General ;\IMtalitY Rate• 3.2 3.0 :I.I 5.1 3.7 4:l 3.8 

• Percent. 
~umbers in parentheses arc the num!Jcr of cYaluatcd cases: these were num!Jers used for calculations in 

Tables JI and III. 
:',fortality rate: rate of stillbirths and neonatal and infant deaths. 

The mothers registered in this study we-re 
chosen randomly from 1:2 participating in
stitutions in the united States. The bulk of 
tht> population consists of approximately an 
equal number of whiks and blacks witl1 a 
small percentage of Puerto Hicans and other 
races. This report was hasl'tl on 39,i,:1 
white and black single births, of whom 344 
(0.9%) had SUA. Of the 344 infants with 
SU:\. 48 ( 14.o;:n were stillborn or died 
lluring the neonatal period or in infancy. 
The remaining 2~JG :1re presumed to be- liv
ing and 26G of these had careful follow-up 
examinations to the fourth year of their 
lin·s. 

In the follo\,·-up studies three controls 
were selected for ew-rv case. matched ac-
cording to ins'.itution, race, sex, birth 
weight. and ~oc:cwconomic index.''' 

All cxamin,,tio:;s ,,.·e:·c performed accord
ing t,i ,1 ~t~;:ctmc'cl p:·otocol. Each child had 
phnical ,·,.:1:1in,1tions at the newborn 
nm~,·:-~· .u"! ~;;,':1 at 4 months of age; a 
p,~ d.oln::::cal C\.,;nination utilizing a modi
ii,·d :\anc:,· B,,:·>y sc:ile 1 ' was performed 
.it S montb o:' .1gc. Periodic interval 
hi,toril's \\Tl'l' •.)btainccl until 4 years of age. 
:\t till• cn<l of the fir,;t year, a thorough 

physical examination with emphasis on the 
neurologic parameters was performed. At 
·1 years of age the child underwent a de
tailed examination by a psychologist, using 
the Stanford-Binet intelligence scales. The 
records of SUA ancl control children during 
this four-year period were reviewed, and 
mean values of various parameters were 
calculated. 

With the exception of abortions, all pla
centas were carefully examined-and the 
presence of a single umbilical artery was 
consistently sought, verified by histologic 
examination. The definition and criteria for 
group A an~1 group B malformations were 
described in detail in another paper.18 

G1·oup A malforrnatim1s in 
formly n·portccl macroscopic abnormali
ties of structure present at birth and result
ing from faulty embryological development 
which normally would have been com
pleted by the end of the ninth week. Group 
B included anomalies which were thought 
to be a secondary eff cct of group A malfor
mations or were felt not to be universally 
accepted as ma:'.formations, or where un
certainty as to.· consistency of reporting 
existed in autopsic<l material. 

7/23 



I• SINGLE Ul\lBILICAL AHTEilY 

I TA HI.E II A 
l:-.;c:1111-::-.n-:s OF Sl'F.CIFIC MAI.FOR~IATIONS ,\~m:,.;c. JlJ.:.\TIIS 

I 
Dtnd SUA lnfm1ts All ncn,l fof,1111s 

Number Pcrcn1t Number Percent 

No. of Cases 3(i 1,4!Hl 

I :\lulliply :\lalformcd Patients 19 52.8 75 5.0 I' < 0.001 
Gro11/1 .·J 
Central :\'crrnus System 5 13.8 38 2.4 P < 0.001 

Anenccphaly 3 8.3 18 l.l P < 0.001 

I Arnold chiari 1 2,7 9 0.6 
Spina bifida, all types 2 5.5 7 0.1 P <0.001 
Other c:--;s maltormations 1 2.7 14 0.!) 

I 
Cardio\'ascular System 8 22.2 97 6.1 P < 0.001 

Vcmricular septa! defect !> 13.8 38 2.:i 1'<0.001 
.-\tresia or s1t·1wsis, L \'ah·es 2 5.5 13 0.8 
Atrcsia or ,teno,:s, R \'ah-cs 11 0.7 

I 
Other \'ah'e anomalies l 2.7 11 0.7 
Atrial septa! defect 16 1.0 
Tetra log-, of Fallot 3 0.2 
Atrio\'entricularis communis J.l 0.7 

I 
l'reductal coarctation l 2.7 17 1.1 
Truncus comnrnnis I 2.7 6 0.4 P < 0.05 
Transposition, great ,·essels l 2.7 11 l.l 
\'ascular ring 2 5.5 8 0.5 I'< 0.001 

I 
.-\noma:011, pulmonary \'cnous drainage 6 0.4 
Patent duct us ancrio,11s 13 o.s 
Other C\'S m;tlfornutions I 2.7 15 1.0 

Other Blood \'essels 36 100.0 38 '> • ~-=> P < 0.001 

I 
Artcrio,·e11011s aneurysm 2 0.1 
Single umbilical artery 36 100.0 36 2.4 P < 0.001 • Respiraton· SYs:em l 2.7 4 0.2 P < 0.01 

Genitourinary SYstem IO 27.7 64 4.2 P < 0.001 

I 
Polyc,·stic kidney 7 19.4 24 1.6 P < 0.001 
Atresia, ureter or urethra 3 8.3 25 1.6 P < 0.01 
Agenc;is, kidney 7 0.4 
Horseshoe ki,Jnc\' 6 0.1 

I 
Double urc:er I 2.7 G 0.1 P < 0.05 
.·\gcnc,i,. urin.ir,· bladder I 2,7 I 
Pcrsistcn t cloaca l 2.7 2 0.1 P < 0.001 
.-\~cncsi~. uccnts or ovary I 2.7 3 0.2 P < 0.01 

I 
llicoraudtc uterus 4 0.2 
Psemfol1l'n11,1phroditism I 
Other Gt ·s malformations l 2.7 7 o .. 
1gestn·c Sy~rcn1 8 22.2 50 3.;1 P < 0.001 

I 
Cleft palate l 2.7 G OA P < 0.05 
Cleft pabte ,,.ith cleft lip 5 0.3 
Cleft lip 2 0.1 
.·\tresia. csopl1:1:;_us I 2.7 2 0.1 P < 0.001 

I 
Atrcsia. s1n;iil howcI 4 0.2 
:\lcckcl's din-: :irnlum I '2.7 15 1.0 
Hirscl1spru11g·, <1:sease I 2.7 7 0.4 
Impcrforate anus 2 5.5 5 0.3 P < 0.001 

I 
Agenesis, gallhiadder 2 5.5 4 0.2 P < 0.001 
Atresia, bile cinct I 2.7 3 0.2 P < 0.01 
Other ns· ma:forma,ions 3 8.3 6 0.4 P < 0.001 
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TABLE 11 :\ (Co111i1111rd) 
iXClnl·.SCl'S OI' Sl'l'CIFIC :\!AI.HlR\l.\°rlOI\S AMOXG llF.ATII'; 

Dmrl S(l.1 lllfn11/s All Dead lufn11/s 

Musculoskelctal System 
Polydactyly 
Syndact)ly 
Rib or ,·crtcbral malformations 
.\genesis, finger or major bones 
Skull bone or suture defects 
Chondrodystrophy 
:\gene,is. abdominal or major muscles 
Other ;\ISS malformations 

llmpecified S\Stcms 
Diaplnagmatic hernia 
Omphalon:k 
:\gene,is, spleen 
Atresia, cxr. auditory mcatus 
Other liXS malformations 

Group B 
Hydrocephalus, NOS 
:\Iicroccplnlns 
Hypoplasia, L heart 
Hypoplasia. R heart 
Primary cndocardial fibroclastosis 
Anomalous \'Cnous drainage 
Hypoplasia, lungs 
Abnormal lohation, lung 
Malrotation, bowel 
Hypoplasia, kidney 
Hypospadias 
Talipes, all types 
Kyphosis or scoliosis 
Arthrogryposis 
Accessory spleen 
Mongolism 
Trisomy 13 through 18 
Coloboma 
:\!icrophthalmia 
Abnormal position or shape, car 
Webbed neck 

RESULTS 

Number 

5 

1 

2 

8 

3 
·1 

2 

6 
2 

4 
2 

4 

Table I sho\\"s that for either sex the 
overall incidence in whites ( 1.2%) was 
twice as hi ~h as that in blacks ( 0.5%). This 
white preponderance in incidence persisted 
among surYi\·ors. In both white ancl black 
the general incidence was higher in females 
than in males, and conversely, the mortality 
of SUA infants was higher in males than 
in females, but these sex differences were 

Percent 

13.8 
2.7 

2.7 
5.5 

2.7 

22.2 
8.3 

1 I.I 
2.7 
2.7 

2.7 
5.5 
2.7 

16.6 
5.5 

11.l 
5.5 

11.1 

2.7 

2.7 
2.7 

Number 

11 
11 

2 
12 
6 
7 
1 
1 
7 

3\) 

13 
J;; 

3 
3 
5 

!) 

2 
11 

·1 
7 
3 

37 
~6 
27 
6 
5 

31 
!) 

7 
67 
13 
3 
3 
2 

12 
5 

Percent 

2.7 
0.7 
0.1 
0.8 
0.4 
0.4 

0.2 
0.4 
2.r, 
0.8 
1.0 
0.2 
0.2 
0.3 

0.6 
0.1 
0.7 
0 

,, 
'" 

0.-1 
0.2 
2A 
1.7 
1.8 
0.4 
0.3 
2.0 
0.6 
0.4 
4.4 
0.8 
0.2 
0.2 
0.1 
0.8 
0.3 

P < 0.001 

P < 0.001 

P < 0.01 

P < 0.001 
I'< 0.00) 

I'< 0.001 
P < 0.01 
P < 0.01 

P < 0.001 

P < 0.01 

P < 0.001 
P < 0.001 

P < 0.001 
P < 0.001 

P < 0.001 

P < 0.01 

P < 0.001 

not statistically significant. The SUA mor
tality ( 14.0%) was about four times higher 
than that of the general population ( 3.8%). 
Numbers in parentheses ( Table I) are the 
numbers of evaluated cases, which were 
used for the calculations in Tables II, III, 
and IV; the numbers above these constitute 
the total number of known SUA infants. 
Thus, the difference behveen the two, or 
the nonevaluated cases, consist of dead in-
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I• 
I 

'-

I 
I 
I 
I 
I 
I 
I 
I• \._..,· 

I 
I 

I 
I 
I 
I 

'--

I 
I• 

SINGLE U\fBIT.TC:AL AHTERY 

T,\HLE II n 
l:>.Cllll·:S:CFS OF Sl'F.CIFIC ;\L\I.FOR~l,\l'l{):\S AM<lN1; SIIR\'IVOR, 

S l T. / Su n•ir1ors Contml S11n,il'ol's 

Number 
--

:-.;o, of Cases 266 

:Multiply :-.talfonncd l'aticnts 11 
Group A 

Spina bifida I 
Sin~lc umbilical artery 266 
Cleft palate 1 
Atresia, csophai,:us 1 
Atrcsia, small bowel I 
lmpcrfora1e anus I 
Polydactyly 2 
Syndactyly 3 
Rih or vertebral malformations 3 

Grou/1 /l 
Hydrocephalus, ~OS I 
:\licroccphalus 3 
Talipcs. all l\'pcs (i 

Abnormal position or ~hapc, car I 
l11~11inal hernia 14 

fants wh,o were not autopsied, survivors 
without follo\\·-up and surdvors with less 
than three matched controls. 

The incidences of group A and B malfor
mations based on all infants autopsied arc 
shown in Table IIA. Of 1,49S total infants 
autopsied, 15.7;c or 235 had group A mal
formations. Among deaths the incidence of 
two or more group A malformations occur
ling in the same infant, was significantly 
higher in the SUA group (52.8%) than in 

l'l'lrt'lll 

4.1 

0.3 
100.0 

0.3 
0.3 
0.3 
0.3 
0.7 
1.1 
l.l 

0.3 
l.l 
2.2 
0.3 
5.2 

i\'11111/,cr /'l'l'Cl'III 

753 

0 0.0 

2 

18 
3 
9 

0.1 

0.2 

2,3 
0.3 
1.1 P < 0.001 

the total group ( 5.0%), The rates of specific 
malformations in the SUA group were three 
to six times higher than in the total group. 
Evaluation for statistical significance was 
hampered by small numbers. Among 266 
SUA survivors group A malformations were 
found in 11, or 4.1% (Table IIB ). There 
was no case of two or more group A mal
formations occurring in the same infant 
among 753 control survivors. Lethal malfor
mations such as duodenal atresia, imper-

TABLE III 
FREQl'E:-.CY OF ORGA:-; 5YSTDI l:>.\'OL\'F.MENT J:"; DEAD INFANTS \VITII :\fALFOR~IATIONS 

No. of CJ,c< 

Cent: ~1! ::c-;:, l)k• '"stcn1 
CardiO\~i,c~1:.n ~\"S(Clll 

Respir.1:0:~ :,.,:-tcn1 
Gcnitou:·in,in ~~:-.tcn1 

Digc5~iYc :-\ ,tcn1 
:\.luscnio~~clc:;il ~vsLcn1 

Unspecified S\Stcm 

10/26 

SUA 
Infants 

Number Percent 

36 

5 13.8 
8 22.2 

2.7 
IO 27.7 
8 22.2 
;) 13.8 
8 22.2 

All 
Malformed 

Infants 

Number Percent 

235 

38 16.1 
97 41.2 
4 1.7 

6·1 27.2 
50 21.2 
·11 17.4 
39 16.5 

P < 0.05 
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TAJ\LR JV 
:\lrA~ \'Al.IT, cJF \' IRIOI'~ nn-r, Ol'MF.ST,11. Sl:AI rs ,1:--1> :"lloTOR·MENTAI. Sco1n:s II\ SIIRVll'OIIS 

SU/I Ccmtrol• 
S11wivors Survivors 

Xo. of Ca~,:~ 266 7!J8 

Body \\"eight 
At birth, gm .3092.-l:t5·12.9 3271.2:1:462.7 
At 4 months, gm 6167 .7 :t926.9 6!181.6±872.0 
At 1 }'ear, kg 9.2:1: 3.1 9,4:!: 3.1 
At 4 years, kg 16.8:1: 10.1 16.4:1:: 6.5 

Body Length 
At birth, cm 49.7:t 2.7 50.3± 2.4 
At 4 months.cm 62.2:1: 3.3 62.5 :1: 3.1 
At 1 year, cm 74.1:1: 4.0 74.5 :1: 3.4 
At 4 years, cm 100.3:t 6.8 101.3:t 8.l 

Head Circumference 
At birth, cm 33.6:1: 1.6 33.9::1: 1.3 
At 4 months, cm 40.5 :1: 1.7 40.7 :1: 1.5 
At 1 year, cm 45.6:t 1.7 45.8:t 1.5 
At 4 }'Cars, cm 49.9:1: 1.7 50.0:1: 1.8 

'Motor score at 8 months 32.7 :1: 4.9 33.7 :1: 4.4 
:-.rental score at 8 months 79.6:t 5.8 79.9:t 5.2 
IQ at 4 years 100.7:1: 16.9 99.5::1:: 16.6 

• Three controls per case were matched according to institution, race, sex, birthweight and socioeco• 
nomic index. 

forate anus and tracheoesophageal fistula 
were found in SUA survivors and these 
were repaired surgically. Inguinal hernia 

\..-,was significantly higher in SUA survivors 
( 5.5%) than in controls ( 1.1%). 

Table III shows the frequency of organ 
system involvement in dead SUA infants 
compared with all dead malformed infants 
( malformed group). Again, evaluation was 
limited to group A malformations. Each 
malformed case was entered only once in 
the involved system, regardless of the num-

1 
her of malformations \\·ithin the system. 
The cardiovascular system ( heart and great 
vessels) was the most frequently involved 

In Table IV the mean values and stan
dard deviations of body weight, body 
length, head circumference, motor score ( 8 
months of age), mental score ( 8 months), 
and I.Q. ( 4 years) are listed for 266 SUA 
survivors and 798 surviving controls, Body 
weight, body length, and head circumfer
ence were recorded at four developmental 
stages: birth, 4 months, 1 year, and 4 years. 
Although all attempts were made to closely 
match for birth weight, the mean birth 
weight of the SUA group was slightly lower 
than that of controls ( Table IV). Differ
ences in body measurements at birth dis-
appeared clunng the ensuing four years. 
At 4 years of age the mean values of body 
weight, body length, head circumference, 
and IQ were nearly equal between cases 
and controls. 

I 
I 
I 
I 
I 
I• 

in the malformed group, whereas in the 
SUA group the genitourinary system 
ranked first. However, the rate of genito
urinary system invol\'ement in the SUA 
group (27.7~) was similar to that of the 
malformed group ( 27.2%). It is of interest 
that the cardiovascular system was far less 
frequently involved in the SUA group 
( 22.2%) as contrasted to the malformed 
group ( 41.2%). 

..._, 

A summary of the clinical diagnoses and 
major events during the first year of life 
were analyzed in 286 SU A cases and 798 
controls. The results of the 4-month pedi
atric, 8-month psychological, and 1-year 
neurological examinations were included in 
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SINGLE U~iBILICAL AHTEHY 

this summary. This consisted of 252 sep
arate ill'ms inn1l\"i11g 2J organ systems and 
organs, with special emphasis on congenital 
malfom1ations and neurologic ahnormali
til'S. Onl~· definite diagnoses \\'en' con
sidered, and except for inguinal hernia 
( SUA 5.5%, controls 1.1~) the incidence of 
specific abnormal conditions was not sig
nificantly different between cases and 
controls. 

DISCUSSION 

Previous reports have emphasized the 
high association of SUA with other con
genital malformations as one of the most 
significant findings. In this study this was 
true of autopsied infants with SUA, in 
which the malfonnation rate was 52_JN, 
compared to only 5.0~ in all autopsied in
fants. Howcyer. sun-iYiI1.._~SUA infants were 
surprisi11glr_11Qrmal in their somatic and 
mental de,·elopmcnt. The malformation 
rate was 4.lr.: in these SUA survivors. This 
suggests that SG.-\ infants with scYcrc ab
nom1alitics tend to die off during the early 
phase of lift.\ 1x11ticularly dnring the peri
natal period. Those surviving the perinatal 
period appear lo develop as normally as 
children of comparable birth weight and 
socioeconomic status. Gcnito11rinary mal
fonnations, although mentioned by some as 
being significantly associated with SUA,rn 
were not more frc,1uent in dead SUA in
fants compared to the total group of dead 
malformed infants ( Tablt..' III) and wen• 
not found in any of those surviving up, to 
4 years of age. Bilateral renal malforma
tions were rclatiYely frequent in all mal
fom1ed de.1ths ( Table III), ancl the major
ity of these deaths occurred in the early 
neonatal period: this type of occurrence is 
therefore not unique to SUA infants. 

It was interesting to find that the cardio
vascular system was only about half as 
often im·o1Yed in dead SUA infants (22.2%) 
as in the malformed group of dead infants 
( 41..2%). The reason for this is unknown 
and could perhaps merely reflect the fact 
that the cardioYascular system is that most 
frequently involved in fatal malformations 
and that of ten these heart and great-vessel 
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malformations arc isolated, unaccompanied 
by :mrnnalics of other organs, especially 
in maks. 1

' 

The pathogenesis of SUA has been the 
subject of speculation, some investigators 
believing that it results from aplasia or 
atrophy of the missing vessel. Monie,20 in 
his study of human embryos, found that a 
single umbilical artery is normally present 
in the second phase of development, replac
ing the plexus of arteries around the allan
tois, and that in the third phase the single 
artery becomes shorter and the right and 
left umbilical arteries advance distally 
within the body stalk. He believes that 
SUA could be due to persistence of this 
normally transient single umbilical artery, 
associated with degeneration of either the 
right or left umbilical artery. According 
to ~lonie/ 0 in Long-Evans rat embryos the 
umbilical arteries normally unite within the 
body stalk to form a single artery about the 
11th day of pregnancy and extends almost 
the full length of the cord during the re
maining 11 or 12 days of gestation. It is in
teresting to know that while SUA is one 
of the most common malformations in Im
mans it is also normally present during the 
early development of human embryos. 

It has been suggested that SUA in man 
lcacls to hypoxia, in turn causing embryonic 
abnormality. I Iowevcr, our study shows 
that there remain a consil1crable numhcr of 
infants in whom SU:\ is the only anomaly, 
ancl these infants appear to develop nor
mally. It is more likely that in multiply 
malformed cases, SUA is merely one of the 
complex of malformations due to some pre
cipitating factor, rather than it being the 
cause of the other malformations. 
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SCREENING FOR RHo(D) IMMUNE GLOBULIN (HUMAN) 

A speciman of cord blood should be collected at the time of delivery 

for direct Coombs test on all infants of Rh negative mothers, If the direct 

Coombs on the cord blood is negative, the administration of RHo (D) Immune 

Globulin to the mother is indicated, 1 The administration of the drug must 

be done within 72 hours after delivery. 2 

Attention should be also given to the Rh negative patient who aborts 

a pregnancy. In these cases there is little chance to obtain a fatal blood 

sample. However, if the patient is Rh negative and not already sensitized 

(negative indirect Coombs) she should receive the Immune Globulin just in 

case the fetus she aborted was Rh positive. 3 

1, AC O G Technical Bulletin# 13 June 1970 

2. Ibid 

3, White, Charles A.: Rho(D) Immune Globulin to Prevent Rh Hemolytic 
Disease Am. Family Physician Vol. 3 No. 2 Feb. 1971 85-89 
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Preparation ot concentrated Rho<DJ 
immune globulin has permitted use ot 
antibody-mediated immune suppression 
to prevent erythroblastosis in 
Rh-incompatible pregnancies. Since 
sensitization ot the Rh-negative 
mother occurs during labor or delivery, 
administration ot this material 
shortly after delivery suppresses 
the expected immune response and the 
mother, it previously unsensitized, 
does not torm anti-Rh antibodies. 
Therefore, In subsequent pregnancies, 
the maternal system shows no prior 
sensitization and fetal hemolytic 
reactions are avoided. The safety 
and efficacy ot this method 
have now been established. 

Most cases of severe erythroblastosis in 
infants are due to isoimmunization of Rh
negative women from previous Rh-incom
patible pregnancies. Sensitization follows the 
entrance of fetal Rh-positive erythrocytes 
into the maternal circulation during labor 
or delivery. Synonyms for the Rh factor are 
Rho and D, according to the Wiener and 
Fisher-Race classifications. The active Rho 
( D) antibody produced by the mother leads 
to fetal hemolytic disease in subsequent 
Rh-positive pregnancies. 

A transplacental fetal-maternal hemor
rhage which occurs during pregnancy but 
before labor rarely results in isoimmuniza
tion, either because the immune reaction is 
depressed during pregnancy or because the 
hemorrhage is too small to evoke an anti-
body response. During delivery, however, 
fetal blood can enter the maternal circula
tion in amounts of 0.1 to 0.2 ml., which 
are sufficient to cause sensitization. 

Since the Rh antigen exists solely in the 
erythrocytes of humans and primates, there 
are only two other ways in which an Rh
negative woman can receive the necessary 
antigenic stimulus-from her mother's Rh
positive erythrocytes ( during her own fetal 
life) and from previous transfusion or intra
muscular injection of Rh-positive blood. 
Both these means of immunization are un
common. 

Immune Suppression 

In 1909, Theobald Smith found that in 
the presence of sufficient passive antibody, 
the corresponding antigen would not immu-
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Rh0(0) Immune Globulin 
to Prevent 
Rh Hemolytic Disease 

nize. Subsequent studies have shown that 
passive antibody is equally immunosuppres
sive when given before or just after antigen 
injection or when mixed with the antigen. 
This antibody-mediated immune suppression 
appears to apply to most antigen-antibody 
systems studied, although it is generally 
more effective against weak antigens and 
often can be overcome by large doses of 
antigen. 

In 1950, Pollack, Gorman and Freda 
began a program to determine whether 
antibody-mediated immune suppression 
could prevent sensitization of Rh-negative 
mothers. To provide a convenient, potent 
and reproducible preparation suitable for 
intramuscular injection and known to be 
free from the risk of transmitting serum 
hepatitis, the investigators fractionated and 
obtained the gamma globulin from plasma 
containing anti-Rh antibody. Their original 
study in male volunteers clearly demon
strated that, with adequate dosage, this 7S 
anti-Rh globulin could completely suppress 
a primary immune response. In addition, no 
unwanted side effects were observed. 

Clinical trials in mothers were begun in 
April 1964 and were extended to include 42 
centers in the United States arid abroad. 
This article describes one of these clinical 
studies, at the University of Iowa Hospitals, 
in which 100 women were admitted to a 
controlled, double-blind program which 
tested the efficacy of Rh0 (D) immune 
globulin (Rho-GAM®). 

Material and Methods 

The Rh0 (D) immune globulin used in the 
study was prepared at the Ortho Research 
Foundation. It was fractionated from the 
plasma of patients previously immunized to 
the Rh antigen by Rh-incompatible preg
nancies. The final product was a sterile, 
concentrated preparation of immunoglobulin 
G containing anti-Rh antibodies. 

The treated group received 1 ml. of Rho 
(D) immune globulin, containing no less 
than 300 mcg. of anti-Rh antibody, within 
72 hours postpartum. The control group 
received 1 ml. of homologous gamma glob
ulin without anti-Rh antibody. Although 
much larger doses of homologous gamma 
globulin have been reported to inhibit some 
antibody formation, such an effect was not 
the intent in this study; the aim was merely 
to give the control and treated patients 
products that were as similar as possible, 
except for the presence of anti-Rh antibody. 

CRITERIA 

The following criteria were used for ad
mission to the study: ( 1) The mother had 
to be Rh-negative and previously unimmu
nized to the Rh antigen, as determined by 
the absence of an anti-Rh antibody in her 
serum prior to and at the time of delivery. 
(2) The infant had to be Rh-positive, 
ABO-compatible (infant's erythrocytes with 
maternal serum) and the direct Coombs re
action on cord blood specimen had to be 
negative. Only ABO-compatible cases were 
included because ABO incompatibility be
tween fetal erythrocytes and maternal serum 
may~~artially protect against Rh immuniza
tion. 

Routine ABO and Rh typing, as well as 
antibody screening, had been performed on 
the blood of all candidates between the 
fourth and seventh months of pregnancy. 
Screening of the maternal sera for the pres
ence of atypical antibodies was also per
formed at the time of delivery to ensure that 
none of these patients had become immu
nized. On delivery of the infants, ABO and 
Rh typing and direct Coombs tests were 
performed on cord blood specimens. Candi
dates whose babies had positive direct 
Coombs reactions (regardless of the speci
ficities of the antibodies) were excluded. 
The patients admitted to the study were 
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randomly assigned to the control and treated 
groups, so that both groups would have 
essentially the same socioeconomic back
ground, race, age and gravidity. 

Prior to administration, a 1 : 1,000 saline 
solution of the Rh0 (D) immune globulin to 
be injected was mixed with a 2 to 5 per
cent suspension of maternal erythrocytes. 
Routine compatibility testing was then per
formed in saline, high concentrations of 
protein and by the anti-human globulin 
technique. The compatibility test served to 
prevent accidental administration of the 
Rho(D) immune globulin to Rh-positive 
women. 

FOLLOW-UP 

Follow-up serologic evaluation of the pa
tients was done within 48 to 96 hours after 
injection and at six weeks, three months and 
six months postpartum. Antibody screening 
was performed with commercially available 
screening cells and a broad-spectrum anti
human globulin (Coombs) serum. In the 
majority of patients, studies for the presence 
of circulating fetal erythrocytes in the ma
ternal circulation were done on venous 
samples obtained within 72 hours before 
treatment and also from 48 to 96 hours 
after treatment. 

Results 

In this series, 66 women were placed in 
the treated group that received Rh0(D) im-

The Author 

CHARLES A. WHITE, JR., M.D. 
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ate training at Dee Memorial Hospital, Ogden, 
Utah, and at the University of Iowa Hospitals. 

mune globulin. Fifty-eight of the 66 were 
followed for six months but only partial 
follow-up data are available for the other 
eight women, who were lost to the study 
between six weeks and six months after 
delivery. Of course, all the patients were 
unsensitized at the time of delivery and 
each of the 66 demonstrated a passive in
direct Coombs anti-Rh titer when tested 48 
to 96 hours after injection. However, by the 
sixth month after injection, each of the 58 
women again had a negative indirect 
Coombs test. 

Thus, none of the treated patients avail
able for six-month follow-up became ac
tively sensitized; they are considered to have 
received complete protection against pri
mary immunization during the pregnancy 
under study. Of these 58 women, nine have 
since delivered another Rh-positive infant 
without any signs of Rh sensitization. 

The 34 women in the control group re
ceived gamma globulin which did not con
tain anti-Rh antibody. Twenty-eight of the 
34 were followed for six months; follow-up 
was incomplete for the six others. All 34 
patients had negative indirect Coombs tests 
through the first six weeks postpartum. 
However, one control p_atient manifested 
evidence of Rh sensitization by conversion 
to a 1 : 8 indirect Coombs titer at both three 
months and six months; also, at 10 months 
postpartum, her anti-Rh Coombs test had a 
1 :2 titer. This patient has not had a subse
quent pregnancy. One other control patient 
has delivered another Rh-positive infant 
without signs of Rh sensitization. 

The relatively small number of patients in 
this series does not permit reliable statistical 
scrutiny. However, compilation of data re
ported to the Ortho Research Foundation 
from worldwide clinical studies has provided 
complete six-month postpartum information 
on 4,080 patients. These data (Table 1) 
show that of the 2,880 women who received 
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Rh0(D) Immune Globulin 
to Prevent 
Rh Hemolytic Disease 

Rh0 (D) immune globulin within 72 hours 
after delivery, only three ( 0 .1 percent) 
demonstrated active anti-Rh antibodies. In 
contrast, 84 of 1,200 control patients ( 7 
percent) became sensitized. 

Of course, the more critical data involve 
the 377 patients who have subsequently de
livered an Rh-positive infant ( Table 2). Of 
the 229 women who had Rh0 (D) immune 
globulin prophylaxis at the time of the pre
ceding pregnancy, only one (0.4 percent) 
had an anti-Rh titer. This is particularly 
encouraging when compared with 21 in
stances of Rh sensitization among 148 con
trol patients, an incidence of 14.2 percent. 

Comments 

The safety and efficacy of antibody-medi
ated immune suppression in the prophylaxis 
of Rh sensitization are well established. This 
report of 100 women who participated in a 
double-blind study has corroborated the re
sults of earlier Rh0 (D) immune globulin 
studies. None of the 58 treated women and 
one of the 28 control patients who were fol
lowed for six months postpartum demon
strated anti-Rh antibody at the end of that 
period. 

EFFECT ON FETAL ERYTHROCYTES 

One aspect of these data contrasts with 
earlier reports. This concerns the number 
of fetal erythrocytes found in maternal ven
ous blood 48 to 96 hours after injection of 
either the Rh0 (D) immune globulin or the 
placebo gamma globulin. Although Rh0 (D) 
immune globulin apparently does not act by 
hemolysis of Rh-positive fetal erythrocytes, 
it has been suggested that these fetal eryth
rocytes might be sequestered more promptly 
into the maternal reticuloendothelial system 
after combining with anti-Rh antibody. 
Thus, one would anticipate a reduction in 
the number of fetal erythrocytes in the ven
ous blood of the treated group of women 

TABLE 1. 

Data on Patients Followed 
Six Months Postpartum* 

Patient Total number Anti-Rh No anti-Rh 
group of patients antibody antibody 

Treated 2,880 

Control 1,200 

3 (0.1 % ) 2,877 

84 (7.0%) 1,116 

*Compiled from worldwide clinical studies of 
women receiving Rho(D) immune globulin within 
72 hours after delivery. 

TABLE 2. 

Results of 377 Subsequent 
Rh0(D) Deliveries 

Patient Total number Anti-Rh No anti-Rh 
group of patients antibody antibody 

Treated 229 

Control 148 

1 (0.4%) 228 

21 (14.2%) 127 

but not of the control group, if sufficient 
time has elapsed for such sequestration to 
take place. However, our data show no 
consistent difference between treated and 
control patients in clearance of fetal cells. 
This suggests that some mechanism other 
than simple rapid clearance is responsible 
for the effectiveness of this technique. 

Recommendations for Use 

Since the Rh0 (D) immune globulin was 
licensed for manufacture and commercial 
distribution in April 1968, it is appropriate 
to review current recommendations for its 
use in obstetric patients. It must be ad
ministered to the Rh0 (D)-negative, Du
negative postpartum patient within 72 hours 
of delivery of an Rh0 (D)-positive or Du
positive baby. The mother must not be 
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immunized to the Rh0 (D) factor (negative 
indirect Coombs test) and the baby should 
have a negative direct Coombs test. Since 
ABO incompatibility between the Rh-nega
tive mother and her Rh-positive fetus offers 
only incomplete protection against Rh iso
immunization, the use of immune prophy
laxis in these cases is recommended. 

It has been suggested that a miscarriage 
can cause primary immunization by the 
entry of even a small amount of Rh-positive 
fetal cells into the Rh-negative woman's 
blood. Therefore, if an abortion occurs in 
an Rh-negative woman whose husband is 
Rh-positive, she should be considered for 
protective therapy with Rho(D) immune 
globulin, which should be given within 72 
hours of the abortion. 

Several contraindications should be noted. 
Rh0 (D) immune globulin should not be 
administered to: (1) an Rh-positive or D0

-

positive patient, because -it might produce 
hemolysis; (2) an Rh-negative patient who 
has received an Rh-positive blood trans
fusion; ( 3) a patient who is already im
munized to the Rh-positive blood factor, 
because it will be ineffective, and ( 4) a 
patient prior to delivery, even if there is 
evidence of a large transplacental _ hemor-
rhage; the immunoglobulin might cross the 

placenta and provoke hemolysis in the Rh
positive fetus. 

Adverse reactions have been mild, infre
quent and usually confined to the intramus
cular injection site. A slight elevation of 
temperature has been noted in a few post
partum women. Systemic reactions have not 
been reported in this type of patient and 
sensitization due to repeated injections of 
immunoglobulin O is unusual and of doubt
ful clinical significance. Human immune 
serum globulin does not transmit serum 
hepatitis. 

The Future 

Prevention of Rh hemolytic disease by 
Rh0 (D) immune globulin is an important 
therapeutic advance. Since previously sensi
tized Rh-negative women will continue to 
contribute cases of fetal hemolytic disease 
until they are beyond the childbearing years, 
the effect of Rho(D) prophylaxis on peri
natal mortality and morbidity will be grad
ual. However, if all physicians will use this 
means of improving obstetric care, the inci
dence of erythroblastosis should almost van
ish within the next generation. 
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POSTPARTUM CARE 

The iunnediate postpartum period is often referred to as the "fourth 

stage of labor." During this time the patient is at risk for post-delivery 

and post-anesthetic complications. 1 It is during this period that postpartum 

hemorrhage--the most serious complication of normal birth--is likely to occur. 

It is also the time that some of the most serious anesthesia complications 

occur--hypotension, hypertension, hyperveUtilation, and emesis with aspiration.
2 

Recovery observations on the postpartum patient must be trequent, specific, 

and thorough, according her the same degree of concern as is given to any 

new post-operative patient. The following should be noted and charted: 3 

1. Beginning immediately after removal of the patient from the delivery 

room: height and condition of the uterine fundus, amount of lochia, 

Maternal temperature, pulse, and respiratory rate, and maternal blood 

pressure. 

2. Following this, every 15 minutes x 4, check and record: fundus, lochia, 

pulse, and blood pressure. Repeat this again every 30 minutes x 4, 

and again hourly until the patient is 8 hours post-delivery. Check 

for bladder distention, and encourage the patient to void within 

ours. 

3. The above observations should then be carried out every four hours 

for the first 24 hours, and then should be done once every day until 

discharge. Temperatures should be taken on the postpartum floor at 

least QID. 

1. Bonica, John: Obstetric Analgesia and Anesthesia Vol 1 & 2 F ~· A. Davis 
Company, Philadelphia 1972 Page 927 

2. Ibid Page 927 

3. Standards for Obstetric-Gynecologic Services: The American College of 
Obstetricians and Gynecplogists (1969) page 42-44 
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IN CARRYING Ol;T POSTPARTUM checks, 
we krww more than ever hcforc that it 
is important to he ellicicnt. A nurse re
·,carcher, Reva Rubin. has identified a 

,postpartum stage of reswration that he
gins after the mother has a deep. con
tinuous. spontaneous sleep. Without 
this restoration stage. she may exhihit 
signs of sleep hunger: degrees of 
anxiety. restlessness. moodiness, and 
others. 

Proper rest can be facilitated if your 
checks give maximum care during brief 
contact with the mother at specific 
intervals. These checks should include: 
• palpation of the fundus of the uterus 
• slight massage of the fundus and ob

servation for bladder distention 
• expression of clots and free blood 

from the uterus 
• measurement of the fundus in rela

tion to the umbilicus 
• inspection of the perineum for dis

coloration and swelling 
• inspection and change of perineal 

pads 
• recording of blood pressure and pulse 
• offering food and fluids if allowed 
• ensuing comfort and safety measures 

throughout all steps of the check 

I 
The American College of Obstetri

-~ians and Gynecologists recommends 
checking the newly delivered mother 

1 E!M~©□~oo; 
1 ~®~U®cJ:UJinnm 
1 CLITI~©L1~ 

' UNIVERSITY OF COLORADO 
SCHOOL OF NURSING 

every I 5 minutes during the first hour 
postpartum. During these checks. the 
nurse should look for uterine atony, 
hemorrhage, deviations in blood pres
sure and pulse. and other complica
tions. Checks should he repeated every 
half hour during the second and third 
hours postpartum. Or, naturally, more 
frequently if you see any deviations in 
the mother's condition. 

Ideally, the checks should be done at 
specific time intervals so you can com
pare the mother's condition sequential
ly. Procedures basic to nurses-but 
often neglected-include explaining the 
procedure to the patient and providing 
privacy for the mother before and dur
ing the check. 

Here are some specific points to re
member. 

1. Instruct the mother to concentrate 
on relaxing during the check. Palpa
tion, massage, and expression of the 
fundus of the uterus may be uncomfort
able, so anticipate this with her. But 
tell her that intentional relaxation of 
the abdominal muscles will speed ex
amination and lessen discomfort. 

2. You need not always ask the 
father to leave the room during the 
checks. Consult the parents regarding 
their desires. If the father stays, be 
creative: use the bed linens, furniture, 
father's body position, and your body 
position to afford the mother privacy. 

3. Do not assume that because suf
ficient doses of oxytocics were given, 
continual surveillance of the uterus' 
condition is. not necessary. The tone of 
the uterus depends on many interre
lated physical factors, only one of 
which is whether oxytocics were given. 

4. Remcmhcr that the mother's 
uterus contracts when \he ,ees or hears 
her newborn. This sympathetic ner
vous system respon\e aid, in prevent
ing postpartum hemorrhage. The in
creased contractions may cau,c di,com
fort, and the mother will certainly need 
her perinea[ pads changed a, soon a5 
the baby leaves. 

5. Palpate the uterus hy placing the 
side of one hand on top of and slightly 
cupped under the fundus of the uterus. 
while placing the other suprapuhically 
with slight exertion of pres5urc. 

6. Remember that the fundus u,ually 
lies on the midplane of the pelvi\. at 
or below the umbilicus. 

7. Avoid unnecessary manual \limu
lation of the uterus in the ah\ence of 
bleeding or increased size. It may cau\e 
overstimulation of the uterine muscle5. 
This in turn can cause undue muscle 
fatigue, subsequent relaxation of the 
uterus, and possible hemorrhage. 

8. Each time you palpate the uterus, 
observe the bladder area to ,ee if 
there's a "bladder hulge." This is a 
spongy raised area over the symphy~is 
pubis, and it indicates a filling or full 
bladder. The uterus must not be ex
pressed if the bladder is full, but rather 
after it has been emptied. 

9. Keep in mind that patients who 
had caudal or saddle block anesthesia 
do not usually experience urge to uri
nate. 

~ 

_4\) - ...,.,,., I 
I 

*Reprinted by permission of author and 
lntermed Communications, Inc. n 
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Breast Care in the Early Puerperium 
BETTY ANN COUNTRY MAN, RN, AB, MN 

I The 111ost frequent reasons given by mothers for early Many infants who began to breastfeed at birth 
disco~tinuance of ~re.tstfeedi!ig are ~reast and nipp1e leave the hospital either partially or totally weaned, 
prob,ems ac c ompanted by pmn ,md discouragement. ufost . . . 

I 
I 
I 
I 
I 
le 

of these problems can be avoided by appropriate and many addmonal babies are weaned before 6-8 
breast care in prep;na71cy, 111ini111al 111edication in labor weeks of age. Reasons for this attrition are numer-
and delivery, attention of nursing personnel to tbe ous. Some discontinuance of breastfeeding un-
~reasts c:nd nfipphles in htbe ~ar/y puerperi~n, andl . doubtedly occurs because of unavoidable problems 
mstrttctwn o t e mot er m correct nursmg tee Jniques. . . . . 
In this article early and frequent, unscbeduled w1thm the family, sometimes completely unrelated 
nursing is ad7.,•oct1ted; 11w1age111ent of engorgement is to the infant's feeding. But by far the most common 
considered. Nurses' attitudes are discussed in terms reasons mothers give for early weaning are com-
of tbeir effects 011 tbe 11wtber's success or failure in l • f b · 1 bl M f h 
begim,ing bre,tstf eeding. p amts o reast or mpp e pro ems. any o t ese 

difficulties arise from improper management of 

*Reprinted, by permission of author and 
Harper and Row, Publishers, Inc. 
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breastfeeding in the early puerperium. The nurse 
is in a position to help the new mother avoid or 
mitigate the problems in many cases. 

September/October 1973 JOGN Nursing 
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Three primary factors influence the beginning elapse before the baby is put to breast if the de-
of breast and nipple problems: 1) failure to prepare livery was not difficult or traumatic. At this early 
the breasts and nipples prenatally, 2) overmedica- time there is rarely any difficulty in establishing 
tion in labor and delivery, 3) insufficient attention the infant at breast and little need to teach him to 
by nursing personnel to early postpartal breast and suck. 
nipple care, and failure to instruct the mother in At the first nursing the mother's nipples may be 
breastfeeding techniques. cleansed with clear water if cleansing is thought 

Appropriate breast care in the antepartum will necessary. At no time should soap be used on the 
prepare a mother for nursing,1 and its importance nipples of the nursing mother. Even the use of 
should be emphasized to all expectant mothers. Such water is unnecessary under most circumstances since 
preparation may benefit the non-nursing mother, it the nipple skin itself is cleansed by the natural anti-
prepares the undecided pregnant woman who may septic, lysozyme. No drying agent should be used 
later elect to nurse, and it is especially valuable for on the mother's nipples since it tends to remove 
the woman who definitely intends to breastfeed. the secretions of sebum, a physiologic emollient. 

Little or no medication in labor and delivery Under normal circumstances, the best nipple care 
contribute to a successful start in breastfeeding.2

•
3 is provided by the body itself, without outside in-

Following a highly medicated intrapartum and terf erence. 
delivery, a mother may be too lethargic or nauseated Following the first nursing in delivery or recov-
to want to nurse her baby for 24 hours or more. ery room, and within 1 or 2 hours, a second oppor-
The infant who has experienced such a delivery, tunity for nursing should be given, unless the 
too, is often over-medicated, sluggish and lacking infant is sleeping soundly. Thereafter, the baby 
in a strong sucking reflex. The baby's diminished should be permitted to nurse on demand-his OR 
interest in suckling rriay last up to three or four his mother's demand. 

1 

days after birth. During this time the mother's milk When the mother leaves the recovery room, the 
generally comes in and the baby's failure to nurse ideal background for unscheduled frequent feedings 
may lead to an aggravation of maternal engorge- is rooming-in, but it is entirely appropriate for the 
ment accompanied by severe pain. When this oc- infant to be taken to his mother for demand feeding 
curs, many a mother gives up nursing and requests from a central nursery. If permitted to nurse at 
a lactation suppressant and formula for the baby. will, the pain and nipple damage which result from 
The problem could be prevented if the baby were the over-vigorous sucking of the scheduled baby 
not a victim of his mother's analgesia and/or anes- can be avoided.5 

thesia. In an uncomplicated labor and delivery, Whether in delivery, recovery or the mother's 
therefore, analgesics and anesthetics should be kept own room, a knowledgeable nurse should attend 
to a minimum in the best interests of successful the fost several nursing periods of the inexperienced 
initiation of lactation. nursing couple to give help and encouragement. 

Breastfeeding Techniques 

Following an uncomplicated delivery, care of 
the mother's breasts and instruction in breastfeeding 
techniques may begin almost immediately. During 
the first few hours after birth, the unmedicated 
infant has a heightened sucking reflex. In view of 
this, every eff on should be made to give him the 
opportunity to suckle, preferably in the delivery 
room.• Certainly no more than an hour should 

September/October 1973 fOGN Nursing 

The nurse should position mother and baby com
fortaoly on their sides, facing each other. The 
mother's knees should be flexed. Supporting pillows 
should be placed at her back and under her head. 
The baby's mouth should be at the level of the 
mother's nipple. He should then be snugged up to 
the mother and permitted to root for the nipple. At 
no time should he be forced to the breast by pres
sure on his head or face. Instead, the mother may 
point up her nipple with thumb and forefinger so 
that the baby can grasp it more easily. Once the 
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baby has found the nipple, the mother may gently 
press back on her breast to maintain a free airway 
for the infant. 

The first nursing may be very brief or may last 
5-10 minutes. To prevent nipple trauma when re
moving the infant from the breast, if he does not 
spontaneously relinquish his hold, his suction should 
be broken by downward pressure on his chin or by 
insertion of a clean finger into the corner of his 
mouth .. 

During the first day or so, the baby should be 
permitted to nurse 5-7 minutes on each breast at 
every nursing period. This time limitation is a pre
cautionary measure to prevent sore nipples and 
is particularly important for the thin-skinned 
mother or for one who has not prepared her nipples 
prenatally. After 24 hours or so, the time at each 
breast may be gradually increased, as tolerated. By 
the time mother and baby leave the hospital (about 
the fourth day), the baby should be nursing for 

I 
10-15 minutes on the first breast and for as long as 
he is productively sucking on the second. 

The mother should be carefully instructed in 

I 
nursing techniques. She should alternate the breast 

e first used at successive feedings and understand the 
importance of breaking the baby's suction correctly 

I 
before removing him from the nipple. She should 
be encouraged to wear a well-fitting, supportive 
nursing brassiere as soon as her milk begins to come 

I in. She should become accustomed to lowering the 
flaps of the brassiere occasionally during the day 
for 15-30 minutes. The brassiere should have no 

I 
I 
I 
I 
I 
I 

• 

plastic liner in the cups to occlude air from the 
nipples. If there is leaking of milk, the mother may 
use disposable breast pads but should change them 
whenever they become damp. Even slightly sore 
nipples should not be ignored. Brief periodic expo
sure to a sun (ultraviolet) lamp, placed at least 18 
inches from the skin for 10-15 minutes, and in
creased exposure to the air will promote healing. 

Engorgement 

A critical time for close nursing supervision of 
the new mother and nursing infant presents itself 
if the mother's milk comes in abruptly. Engorge-

38 

ment may bring about hard, full breasts at which 
the baby finds it difficult or impossible to nurse. It is 
tempting to provide a nipple shield in the hope that 
the baby will be able to grasp the rubber projection. 
Although this may be attempted as a last resort, too 
often the baby refuses to take it. The frustrated, 
crying baby in such circumstances increases the 
mother's anxiety and inhibits her let-down. A better 
approach is to help the mother express milk manu
ally until the area around the nipple softens suffi
ciently for the infant to nurse directly from the 
mother. 

If severe engorgement prohibits the baby from 
grasping the nipple, use of a rubber nipple shield 
should certainly be attempted. When engorgement 
is relieved, the shield should be immediately aban
doned since the baby may become accustomed to it 
and reject the mother's nipple. An effective shield 
can sometimes be made from a formula bottle 
nipple. To encourage an unimpeded flow of milk 
from the lacteal sinuses, the base of the rubber nip
ple should be large enough to cover the mother's 
areola. The Woolwich Shield has been reported to 
be effective when worn between feedings if en
gorgement flattens or depresses the nipples.* The 
shield is constructed of two plastic cups which fit 
together but can be separated for cleaning. The 
shields may be worn beneath the brassiere for as 
long as necessary to achieve nipple projection. The 
wearer must generally build up her tolerance by 
wearing the shields a few hours a day until she 
can wear them comfortably all day. An additional 
aid to the severely engorged mother is an oxytocin 
nasal spray, which may be prescribed by the physi-
cian to produce a let-down of mtlk and decrease 
tension in the breast. 

For several nursings after a mother has been en
gorged, the nurse should examine the mother's 
breasts and nipples and report any signs of cracking, 
discomfort or renewed engorgement. The baby 
should be encouraged to nurse with increased fre
quency (at least every 2-3 hours) night and day to 
prevent over-strenuous sucking and to keep the 
breasts from becoming too full. 

• Communication from E. Reese, Pacific Grove, California. 
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Prevention of engorgement is preferable to treat
ment and is generally possible with good manage
ment. Rooming-in is the best preventive measure. 
When mother and infant are together around the 
clock, engorgement rarely occurs since the baby 
can nurse in response to his mother's needs as well 
as his own. If rooming-in is not available, the infant 
should be taken to his mother as soon as her breasts 
begin to fill and as of ten thereafter as is necessary 
to maintain her comfort. The mother's request for 
the baby should be met with friendliness. Although 
the baby may not nurse if he is not hungry, the 
mother may be assured that he Soon will be. Mean
while, ice bags applied to the breasts, under doctor's 
order, will allay engorgement and provide tempo
rary relief. 

If nursing management of lactation has been 
meaningful, by the time mother and child are ready 
for dismissal from the hospital breast and nipple 
problems should be successfully solved if, indeed, 
any have occurred. 

Attitude of the Nurse 

No discussion of nursing care of the lactating 
mother is complete without some consideration of 
the nurse's attitude and feelings about the breast 
and the nursing act. One study6 indicates that inter
vention by physician or hospital or both was the 
second leading cause reported by mothers for pre
mature cessation of breastf ceding. 

Although knowledge of techniques is important, 
perhaps the most valuable service the nurse can offer 
the nursing mother is an attitude of approval and 
confidence in the woman's ability to nourish her 
infant in her chosen way. A smile of approval, a 
relaxed and pleasant approach will often provide 
the necessary extra measure of self-confidence 
which a mother may need to initiate breastfeeding 
successfully. 

I believe that reaction against Victorian prudery 
has brought about an espousal of the breast as a 
sexual symbol in today's culture. The success of this 
espousal during the past half-century has dealt a 
severe blow to understanding the primary function 
of the breast. The breast was, is, and will likely 
continue to be physiologically and anatomically 
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designed as a feeding organ. :\ny othn function. in 
fact, is only secondary. 

Despite (or perhaps hec:mse of) this misconn:p
tion, the nursing act has come to be looked on by 
many-even nurses and others in the health fields
as "animal-like," "embarrassing" or "dirty." l1 n
fortunately, this attitude is not entirely incompre
hensible in view of the repeated sexual innuendos 
which the breast and suckling evoke. 

As a member of a health-oriented profession the 
nurse, however, is in a position to evaluate objec
tively and arrive at factual conclusions. It is appro
priate and important that she learn the facts about 
breastfeeding. In doing so, it seems likely that she 
will recognize that breastfeeding is generally best 
for the infant and mother. The sequela to this, then, 
may be an increased desire to render effective serv
ice to the mother who elects to nurse. 

Dyal and KahrF point out the nurse's aura of 
authority with the breastfeeding mother. This 
"aura" remains whether the nurse is knowledgeable 
or not; hence, incomplete and erroneous advice to 
an inexperienced nursing mother can be damaging 
not only to the nursing couple but to the nurse
patient relationship, as well. 

The following steps would seem to be both logical 
and helpful for the nurse who works with the 
breastfeeding mother: 

I. Self-evaluation. If her feelings about the nurs
ing act are negative, an attempt at self-under
standing should be made. Recognition of the 
reasons for her feelings should lead to a dim
inution of their intensity and an increased de
sire to fulfill her nursing role. 

2. Self-education. By learning the advantages and 
techniques of breastf ceding, she can begin to 
prepare herself to render appropriate nursing 
care with an accepting attitude. 

3. Self-activation. The nurse who avoids the 
breastfeeding situation often does so because of 
fear of her own incompetence. Repeated efforts 
to help the nursing mother, perhaps initially 
observing and assisting a more experienced 
nurse, may enable her to discover her own 
potential. 

Such efforts will not only improve the quality 
of her care of the postpartal patient but will also 
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*Reprinted by permission of author and 
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SPECIAL ARTICLE 

MATERNAL ATTACHMENT 

Importance of the First Post-Partwn Days 

MARSHALL H. KLAUS, M.D., RICHARD JERAULD, B.S., NANCY C. KREGER, B.S., 

WILLIE MCALPINE, B.S., MEREDITH STEFFA, B.S., AND JOHN H. KENNELL, M.D. 

Abstract To determine whether present hospital 
practices may affect tater maternal behavior, we 
placed 28 primiparous women in two study groups 
shortly after delivery of normal full-term infants. 
Fourteen mothers (control group) had the usual 
physical contact with their infants, and 14 mothers 
(extended contact) had 16 hours of additional con
tact. Mothers' backgrounds and infants' character
istics were similar in both groups. Maternal behav
ior was measured 28 to 32 days later during a 

IN certain animals such as the goat, cow and 
sheep, separation of the mother and infant im

mediately after birth for a period as short as one to 
four hours often results in distinctly aberrant moth
ering behavior, such as failure of the mother to care 
for the young, butting her own offspring away and 
feeding her own and other infants indiscriminate
ly .1•2 In contrast, if they are together for the first 
four days and are then separated on the fifth day for 
an equal period, the mother resumes the protective 
and mothering behavior characteristic for her spe
cies when the pair is reunited. Thus, there is a spe
cial period immediately after delivery in the adult 
animal. If the animal mother is separated from her 
young during this period, deviant behavior may 
result. An early short period of separation does not 
produce as severe a distortion of mothering behav
ior in all species.3 

In recent years several investigators have studied 
whether a similar phenomenon occurs in mothers of 
premature infants.4•5 Does the prolonged separation 
experienced by the mother of a premature infant 
affect the formation of her affectional bonds and 
change her mothering behavior months and years 

From the Department of Pediatrics. School of Medicine, Case West
ern Reserve University, Cleveland (address reprint requests to Dr. Klaus 
at the Department of Pediatrics, School of Medicine, Case Western Re
serve University, 2103 Adelbert Rd .. Cleveland, 0. 44106). 

Presented in part at the plenary session of the American Pediatric 
Society, Atlantic City, NJ., April 29, 1971. 

Supported in part by the Grant Foundation and the Educational 
Foundation of America. 

standardized interview, an examination of the baby 
and a filmed bottle feeding. Extended-contact 
mothers were more reluctant to leave their infants 
with someone else, usually stood and watched dur
ing the examination, showed greater soothing be
havior, and engaged in significantly more eye
to-eye contact and fondling. These studies sug
gest that simple modification of care shortly 
after delivery may alter subsequent maternal be
havior. 

after the delivery? Early results from these studies 
suggest that the long period of physical separation 
common in most nurseries may adversely affect 
maternal performance of some women. 

Studies of human mothers of premature infants 
necessarily differ in design from the classic studies 
of separation in the animal mother. The gestation of 
the mothers is severely shortened, the infant is 
small and appears fragile, the period of separation 
after birth is greatly extended, and it has not been 
possible to provide close physical contact immedi
ately after birth similar to the natural human and 
animal situation. 

In most nurseries in the United States, however, 
even full-term mothers are separated from their in
fants for a short, but possibly important time. Thus, 
it seemed essential to determine whether present 
hospital practices for the mother of a full-term in
fant influence later maternal behavior. This report 
tests the hypothesis that there is a period shortly 
after birth that is uniquely important for mother-to
infant attachment in the human being. 

MATERIAL AND METHODS 

We placed each of 28 primiparous mothers of 
normal full-term infants in one of two study groups, 
depending on the day of delivery. Neither group 
knew of this study in advance or to our knowledge 
was aware of the arrangements made for the other. 
(The mothers, however, were not questioned on this 
subject.) The 14 mothers in the control group had 

Reprinted from the New England Journal of Medicine 
286:460-463 (March 2), 1972 
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the traditional contact with their infants: a glimpse 
of the baby shortly after birth, brief contact and 
identification at six to 12 hours, and then visits for 
20 to 30 minutes every four hours for bottle feed
ings. In addition to this routine contact, the 14 
mothers in the extended-contact group were given 
their nude babies, with a heat panel overhead, for 
one hour within the first three hours after birth, and 
also five extra hours of contact each afternoon of the 
three days after delivery. (A heat panel was also 
placed over the control mothers' beds for one hour 
during the first three hours.) 

To eliminate any influence from the enthusiasm 
or interest of the nurse that might obscure the re
sults, the special nurses who cared for the mqthers 
during the extended-contact period (five hours per 
day) spent an equal amount of time with the control 
mothers. After an initial standardized introductory 
statement they only answered questions, did not 
instmct any of the women in caretaking unless this 
was requested, and most of the time were available 
just outside the room. 

The mean age, socioeconomic and marital status, 
color, premedication, sex of the infant and days 
hospitalized in both groups were nearly identical 
(Table 1). Only mothers who intended to keep their 
infants and to bottle-feed them were admitted to the 
study. The mean birth weights of the two groups of 
infants differed by 110 g. 

Second question: "Have you heen out since the baby was 
born. and who sat?" A score of O was given for "yes," and 
if the mother felt good and did not think about her infant 
while she was out. A score of 3 was given if she did not 
go out or leave the baby with anyone. or if she did go out 
but thought constantly about the baby. 

The third question related to spoiling and could not be 
scored. 

A second measure of maternal behavior was the 
observation of the mother during a standardized 
examination of her infant. A score of 3 was allotted 
if, during the examination of the infant, she was 
standing by the pediatrician and watching continu
ously; a score of O was given if she remained seated 
and looked elsewhere. We also noted whether or 
not the mother attempted to soothe the baby when 
it cried. If she did not interact with the baby, she 
was ·given a score of O; if she was consistently 
soothing, she was given a score of 3. The scoring of 
the interview and observation of maternal perform
ance was then determined by independent raters 
who did not know to which group the mothers be
longed. 

To study maternal behavior in another situation, 
we made time-lapse films of the mothers feeding 
their infants. They all knew they were being photo
graphed and were told to spend as much time as 
they wished. Filming .was done through a one-way 
mirror for 15 minutes at a speed of 60 frames per 
minute. Mothers' and babies' reactions could then 

Table 1. Clinical Data for 14 Mothers in the Extended-Contact and 14 in the Control Group. 

GROUP MATERNAL CHARACTERISTICS MEAN ScoRE• NURSES' HOSPITAL MEAN NO.OF 
TIME STAY BIRTH INFANTS 

WEIGHT 

AGE MARRIED Nt wt A B C M§ ., 
yr no. of mothers min/day days g 

Extended contact 18.2 4 13 I 6.7 6.7 4.9 13 3.8 3184 6 8 

Control 18.6 5 13 1 6.5 6.9 4.9 14 3.7 3074 8 6 

•In this (Hollingshead) scoring system, on a scale of I to 7, residence (A) of 7.0 = poorest housing, occupation (B) of7.0 = unskilled workers, & educa
tion (C) of 5.0 = reaching 10th to I Ith grade in high school. 

fNegro. tWhite. §Male. ,Female. 

To determine if this short additional time with 
the infant early in life altered later behavior, we 
asked the mothers to return to the hospital a month 
after delivery for three separate obs_ervations. T 
observations were made between the 28th and 32d 
post-partum days and consisted of a standardized 
interview, an observation of maternal performance 
during a physical examination of the infant and a 
filmed sh1dy of the mother feeding her infant. 

The first seven questions on the interview con
cerned the general health of the infant, such as the 
number of stools and the amount of milk taken. 
Three separate questions were related to caretaking 
and were scored 0, 1, 2, 3. 

First: "When the baby cries and has been fed, and the 
diapers are dry, what do you do?" A score of O was given 
for letting the baby cry it out. and 3 for picking up the 
bab)· every time. An intermediate score was given for gra
dations of behavior. 

be analyzed in detail at one-second intervals. Each 
frame of the first 600 was scored by analyzers who 
did not know which _gr<mp the mothers were in,___W 
anaJyzea each frame for 25 specific activities, rang
ing from caretaking skills (such as the position of 
the bottle) to measurements of maternal interest and 
affection such as "en face" (defined as when the 
mother aligned her face in the same vertical plane 
of rotation as the infant's6), whether the mother's 
body was touching the infant's trunk, and whether 
she fondled the infant. (We defined fondling as any 
active spontaneous interaction initiated by the 
mother not associated with feeding, such as strok
ing, kissing, bouncing or cuddling.) Inter-observer 
reliability coefficients were calculated for the indi
vidual behaviors. The average of the reliability 
coefficients was 0.83 for "en face" and 0.99 for fon
dling. 
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RESULTS 

Analysis of the interview data is shown in Figure 
1. The extended-contact group (the solid black bars) 
had scores of 2 and greater, whereas the control 
mothers (cross-hatched bars) were at the lower end 
of the scale. The chance of this occurrence is less 
than 0.05, with the use of the Mann-Whitney U
test.7 

The two groups scored differently on the results 
of the observations during the physical examination 
(Fig. 2). The extended-contact group did not score 
below 3, whereas the scores of the control mothers 
were distributed from 1 to 6 (p less than 0.02). 

6 

15 ~· ;3 
~2 

00 2 3 4 5 6 
SCORE 

p(.05 
■ EXTENOED CONTACT 
■ CONTROL 

I. When h baby crin, hoe - IN, 
"" diaptn ... dry, what do you do ... 

0 -AlwaJo Ill H e,y It out 
1-T- lo Ill It cry tt out 
2- ,_,.d lo pick I up 

3-Always pick I up 
2. Havo you 9one out olnco infant born? 

Haw did you lffl? 

O•foll 900d - GUI 
I -"l'tlouFI allaut ~ wlile out 
2-WCmtd abcM infant whilo out 
3-Dicln~ wanl lo loM i1b11 

Figure 1. Maternal Scores from a Standardized Interview 
at One Month. 

When the scores on the interview questions and the 
observations made during the examination are com
bined (Fig. 3), there is a separation of the scores of 
the two groups of mothers. The controls have scores 
of 2 to 10 spread out over the entire range, whereas 
mothers in the extended-contact group have scores 
ranging from 7 to 12 (p less than 0.002). 

Figure 4 indicates the fondling and "en face" 
scores for both groups of mothers. Although the 
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l Did 1"e molhe< stay -.! 
anc1_, 

0-5ealtd and doladled 
I -Secnd and watdin9 
2 -Somtlimeo otandinQ and watchinQ 
3-Alwayo otandlnt and walcllinQ 

2.Wlloni-c:riod,cldtho 
molllorahmpllo-

0-1_..s -
1-R<n!J-d 
2- Somotime1 toothod 
3-Alway• ,oothod 

Figure 2. Scored Observations of the Mother Made during 
a Physical Examination of Her Infant at One Month. 
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Figure 3. Summation of Scores of Performance from Both 
the Interview and the Observation of the Mother during an 

Office Visit at One Month Post Partum. 

amount of time the mothers were looking at their 
babies was not significantly different in the two 
groups, the extended-contact mothers had signifi
cantly greater "en face" and fondling (11.6 per 
cent and 6.1 per cent of the total scored time, as 
compared to 3.5 per cent and 1.6 per cent in the 
control group). There were no significant differences 
in measures of caretaking, although the bottle was 
held away from the perpendicular more often in the 
control group. By all three measurements studied, 
differences between the two groups of mothers are 
apparent. 

DISCUSSiuN 

It is surprising with the multitude of factors that 
influence maternal behavior! (such as the mother's 
genetic and cultural background, her relations with 
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EXTEN>ED 
CONTACT 

N•l4 

P<.05 

.FONDLING 

eilEN FACE 

CONTROL 

N=l4 

Figure 4. Filmed Feeding Analysis at One Month, Showing 
Percentage of "en Face" and Fondling Times in Mothers 
Given Extended Contact with Their Infants and in the 

Control Group. 
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