
I N  �84 

 EDIATRI 
L E R { S  

| 

E D I T O R I A L  B O A R D  

Louis Gluck, M.D., Chairman 
Thomas E. Cone, Jr., M.D., Phitip R. Dodge, M.D., Frank Falkner, M.D., Morris Green, M.D. 

Volume JJ Number 9 JbJy 1972  



About the Afttbors 

is Assistant Professor of Obstetrics and Gynecology at the 
University of Southern California School of Medicine and 
Chief of the Section of Obstetrics at LAC/USC Medical 
Center's Women's Hospital. His main interest is in the diag- 
nosis and treatment of the fetus in high-risk pregnancy. 

currently is finishing his residency in obstetrics and gyne- 
cology at LAC/USC Medical Center. He received his M.D. 
from the State University of New York Upstate Medical 
Center, served his internship at St. Joseph Hospital, Syra- 
cuse, N. Y., and followed this with a year's residency train- 
ing at Newark City Hospital-St. Barnabas Medical Center, 
Newark, N. J. 



T A B L E  O F  C O N T E N T S  

ABOUT TIlE AUTItORS . . . . . . . . . . . . .  2 

CURRENT CONCEPTS IN ANTEPARTUM AND INTRAPARTUM 

FETAL EVALUATION . �9 �9 . . . . . . . .  3 

Me thods  for  An tepa r tum Evaluat ion of Fetal M a t u r i t y .  3 

Menst rua l  History . . . . . . . . . . . . .  4 

Quickening . . . . .  5 

Physical Examinat ion  . . . . . . . . . . . .  5 

Pregnancy  Test  . . . . . . . . . . . . .  5 

Radiologic Me thods  . . . . . . . . . . . .  6 

Ul t rasound  . . . . . . . . . . . . . . .  6 

Amnio t i e  Fluid . . . . . . . . . . .  7 

Neurologic  Matur i ty  . . . . . . . . . . .  9 

A n t c p a r t u m  Predict ion of Fetal  J eopa rdy  . . . . . .  10 

Anmio t ic  Fluid Studies . . . . . . . . . .  10 

H u m a n  Placental Lactogen ( H P L )  . . . . . . .  17 

l n t r apa r tum Fetal Evaluat ion . . . . . . . . .  18 

Some Clinical Approaches  to High-Risk Pregnancies  . . . .  22 

M a n a g e m e n t  of Pat ients  with In t rauter ine  G ro w t h  
Retardat ion ( 1 U G R )  . . . . . . . . . . .  22 

Managemen t  of Patients  with Suspected Pos tmatur i ty  23 

Managemen t  of Patients  with Toxemia  of Pregnancy  
(Chronic  Hyper tens ion  and Pre-ec lampsia)  24 

M a n a g e m e n t  of the Pregnant  Diabet ic  . . . . . . .  24 

Conclus ion . . . . . . . . . . . . . .  26 

TIlE NEXT ISSUE . 30 



Co  r trent n m 

A ntepartum and 
Intrapartum Fetal Evaluation 

Roger K. Freeman 
Michael S. Kreitzer 

CLASSICALLY, obstetrics has been devoted largely to the care of 
pregnant women, with mechanical emphasis on the methodology of 
fetal extraction. Until recently, the actual evaluation of fetal well-being 
before labor was limited to the assessment of uterine growth, and the 
presence of fetal movement and fetal heart tones by auscultation. 
During labor, the presence of meconium in the amniotic fluid and aus- 
cultatory fetal heart rate slowing were, until recently, the sole means 
of fetal surveillance during this most critical period. Methods for the 
reliable estimation of fetal maturity are just now becoming available. 
As obstetrics begins to emerge from the dark ages, a new discipline 
is developing between obstetrics and neonatology that is known as 
perinatal medicine. Over the past decade a great many new develop- 
ments have taken their places in the modern management of the high- 
risk pregnancy during the 3d trimester. 

It is the purpose of this review to acquaint the physician interested 
in perinatology with some of the newer methods in fetal surveillance 
and how they may be applied in clinical situations. 

METHODS FOR ANTEPARTUM EVALUATION OF 
FETAL MATURITY 

The antepartum evaluation of fetal maturity has never been very 
precise. Some evidence suggests that, in the past, the obstetrician's 
erroneous estimate of fetal maturity may have been a leading cause in 
neonatal mortality from hyaline membrane disease among infants of 
diabetic mothers. ~. _o In contrast, we have all seen "sudden" fetal death 
occur in a patient' with an undergrown fetus when dates were incon- 
sistent and the clinician chose to allow the pregnancy to continue, 



believing that the patient probably was earlier in gestation than the 
dates would indicate. Until recently, fetal size was equated with fetal 
maturity, and it was not until Lubchenco e t  al .  s showed marked varia- 
tion in size among infants of equivalent gestational age that obstetri- 
cians and neonatologists began paying more attention to gestational 
age than fetal size in estimating fetal maturity. It is now clear that the 
macrosomic fetus of a diabetic mother and the undergrown fetus of a 
patient with chronic placental insufficiency would be very misleading 
to one who would use the estimated fetal size to time indicated pre- 
mature delivery. To make this problem even more difficult, some re- 
cent work suggests that maturity of various fetal organ systems may 
not run parallel to gestational age in a linear fashion, especially when 
dealing with abnormal pregnancies. We must, therefore, look directly 
for evidence of maturity of the specific fetal organ system that is in 
question and until such methods are available we must realize that all 
other estimates of gestational age, fetal size and maturity have only an 
indirect relationship to the question we are asking. 

MENSTRUAL HISTORY 

The last menstrual period (LMP)  may be a very accurate point in 
time in a compulsive woman who has regular menses every 28 days, 
a good memory, keeps a list of her periods carefully and who was not 
on oral contraceptives prior to conception. Unfortunately, the most 
constant time interval relating ovulation to menses is that interval 
from ovulation to the onset of menses rather than the interval from 
menses to ovulation. For  this reason, one never can be sure of the 
time of conception even with an accurate LMP unless ovulation is 
doeumented. However, we do make certain assumptions, which in- 
clude dating ovulation as 14 days before the onset of menses. If a 
woman's cycle is regularly 35 days instead of the usual 28 days, it 
should be assumed that her EDC will be 7 days later than 280 days 
from the LMP as usually is calculated. If a woman has been on oral 
contraceptives, it is quite frequent for ovulation to be delayed several 
weeks after the last withdrawal period and, indeed, we find this phe- 
nomenon to be responsible for a large percentage of pregnancies that 
appear to go beyond 42 weeks. Certainly the most accurate way to 
document gestational age is to measure the LH peak during the cycle 
of conception and continue to measure LH until the immunologically 
similar HCG titer has risen above the LH range. Observation of the 
basal body temperature rise at ovulation with persistence past the 
next expected period also may be available if the patient was under- 
going an infertility workup at the time of conception. If the LMP was 
somewhat delayed or of different character, one should suspect bleed- 
ing in early pregnancy, which may make the EDC earlier. Still, the 
last menstrual period remains the keystone around which most preg- 



nancies are dated and usually is very useful; however, one must be 
fully aware of the great possibility for error. 

QUICKENING 

The other historical point that sometimes is used to help date preg- 
nancy is quickening, but, in our experience, it may occur anywhere 
from 14 to 22 weeks, is subject to wide error of interpretation and is 
of no value unless the information is obtained prospectively. 

PHYSICAL EXAMINATION 

UTERINE S~ZE.--If a patient presents herself for examination be- 
fore the 10th week of gestation and her uterine size is compatible 
with the LMP and there are no fibroids, uterine retroversion or ex- 
cessive obesity present, one can assume for clinical purposes that the 
pregnancy duration is well known. All too often we see patients who 
presented themselves early enough to allow close dating of the gesta- 
tion but the physician ordered a pregnancy test and did not do a 
pelvic examination to determine uterine size. 

Another method, which is much less accurate but which will allow 
one to estimate gestational age within about 4 weeks, is to measure 
the uterus abdominally from the top of the symphysis to the top of 
the uterine fundus with a tape. At 28 weeks' gestation, this distance 
usually will measure 28 cm. in the absence of obesity, hydramnios, 
multiple gestation or other pelvic masses. Although tape measure- 
ment of the fundaI height is useful forfollowing growth, the accuracy 
after 28 weeks for dating the pregnancy diminishes because of diver- 
gent fetal growth patterns, which become more significant in the 3d 
trimester. Some authors believe that measurement of uterine size is of 
very little value and may be misleading. 4 

FETAL HEART TONES. Fetal heart tones ( F H T )  with a conven- 
tional fetoscope usually will appear between the 16th and 20th weeks 
of gestation, but in obese patients, patients with twins and patients 
with an anterior placenta, it may be considerably later than 20 weeks 
before F H T  are heard by conventional means. Except with the use of 
ultrasonic Doppler methods, auscultation of F H T  prior to 16 weeks' 
gestation is unlikely; therefore, the presence of heart tones for X num- 
ber of weeks logically may be used to assume that a given patient's 
gestational age is at least X plus 16 weeks. One must be very sure 
that the documentation of fetal heart tones in such a case was care- 
fully done by a competent observer. 

PREGNANCY TEST 

All of the immunologic and bioassay technics used for pregnancy 
testing depend on the presence of human chorionic gonadotropin 



hormone. There is a wide difference in their sensitivities so that the 
time a pregnancy test first becomes positive may be quite variable. 
In our experience, the hemagglutination inhibition test, with sensitiv- 
ity of about 1,000 IU per liter of urine, usually will be positive by 7 
days after the last missed pediod, and may be a useful tool, especially 
if obtained early in pregnancy. 

RADIOLOGIC METHODS 

The appearance of fetal epiphyseal centers has been correlated with 
fetal size and gestational age by many investigators. The distal fem- 
oral epiphyses usually are present by 36 weeks but there is a great 
variability, especially with respect to sex and race of the fetus. For 
example, approximately 50% of female infants weighing less than 
2,000 Gm. will have distal femoral epiphyses presentS; therefore, their 
presence is of little value in predicting fetal maturity. Proximal tibial 
epiphyses appear much later and, in fact, are present in only about 
half of full-term Caucasian male infants. However, if they are defi- 
nitely present, there is about 1 chance in 7, if the fetus is female and 
non-white, that it will still weigh less than 2,000 Gin. s Further prob- 
lems with epiphyseal visualization are encountered if the patient is 
obese, if there is hydramnios, if the fetus moves during the exposure 
or if the fetal small parts are superimposed on the maternal spine. 

Margolis and Voss 6 have attempted to correlate radiologically the 
length of the fetal lumbar spine with gestational age and neonatal 
weight. Although the correlations appear somewhat better than with 
epiphyseal appearance, the information gained does not seem to jus- 
tify the radiation exposui-e in light of other nonradiologic methods 
that are now available. 

Generally speaking, we seldom have been helped by the x-ray when 
trying to determine fetal maturity and no longer use radiologic meth- 
ods for this purpose, as there-now are better methods available that 
do not involve the possible risks of fetal and maternal irradiation. 

ULTRASOUND 

Diagnostic ultrasound has very extensive applications in obstetrics 
and gynecology and can provide a great deal of information without 
the hazard of irradiation. The energy levels involved in diagnostic 
work probably are not damaging, but until extensive long-term follow- 
up in the human is done there must remain some very slight question 
concerning the safety of ultrasound.; Most medical centers today are 
using this modality extensively with the assumption that it offers no 
risk to the patients. 

In obstetrics, ultrasound is used primarily for estimating fetal head 
size and, perhaps secondarily, gestational age. Initially, the A-scan, or 
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one-dimensional mode, was used to measure the fetal biparietal diam- 
eter and, indeed, in experienced hands has been reported to be quite 
accurate for this. s-lz However, most ultrasound experts recommend 
using the compound scan (B-scan) in order to be more sure of the 
orientation of the fetal head. With this technic of using both the 
A-scan and the B-scan, the absolute mean difference between ultra- 
sonic fetal biparietal diameter and the neonatal caliper measurement 
ranges from 0.8 mm. to 2.5 mm. 13,14 Thus, in experienced hands, 
serial measurement of fetal head growth can be done quite accurately. 
The problem with using this technic for estimating fetal maturity lies 
in the excessive variation of fetal head size at any given gestational 
age or fetal weight. 14 The use of a single ultrasonic fetal biparietaI 
diameter measurement to identify intrauterine growth retardation 
( IUGR)  also is disappointing in our experience, since head growth is 
least affected. Most postnatally proved cases of IUGR have antepar- 
turn ultrasonically measured fetal biparietal diameters within the ex- 
pected range for gestational age. 1~ Serial ultrasonic measurements of 
fetal biparietal diameter in cases of IUGR have been reported to show 
a decreased rate of growth, with normally growing fetuses showing an 
increase of about 1.8 mm. per week. 16 

Recently, some authors have suggested that measuring cross- 
sectional areas of the fetal head and thorax may offer improved esti- 
mates of gestational age, but initial reports by Garrett and Robinson I~ 
still showed a standard error of ---2.6 weeks, tending to invalidate this 
new approach. 

AMNIOTIC FLUID 

Correlations have been made between various substances in amni- 
otic fluid and fetal size and /or  age, but interpretation of the validity 
of these correlations remains somewhat dubious. Therefore, the fol- 
lowing is an attempt to outline our co.ncept of the current role of 
amniotic fluid analysis for the estimation of fetal maturity. 

BxLIRVBXN.--Mandelbaum e t  al .  ~8 reported that with spectrophoto- 
metric analysis of amniotic fluid, one could observe the disappearance 
of the bilirubin peak (450 mtt) in most pregnancies at about 36 
weeks' gestation. More recently, however, Henneman e t  al .  ~9 showed 
that in a significant number of patients studied serially, the 450 m,tt 
bilirubin peak would reappear after 36 weeks, thus making interpreta- 
tion difficult. We no longer use amniotic fluid bilirubin to estimate 
fetal maturity. 

OSMOLALITY.--In 1969, Miles and Pearson 2~ reported a downward 
trend in osmolality with gestational age and stated that an osmolality 
less than 250 milliosmoles per liter is suggestive of fetal maturity. 
More recently, a i-eport by O'Leary and Feldman z~ has shown that 
although the general decline in osmolality does exist, the distribution 
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is too diffuse to allow this method to be of value in individual cases. 
NILE BLUE SULFATE STAIN FOR FETAL CELLS CONTAINING F A T . -  

O n e  of the first amniotic fluid factors to be correlated with fetal ma- 
turity was the increase in fat-laden fetal epithelial cells as demon- 
strated by orange staining of intracellular fat globules with Nile blue 
sulfate stain. Various explanations have been given for the origin and 
significance of this fatty material. Gordon and Brosens 22 pointed out 
a positive correlation between fetal weight and percentage of these 
"fat cells" present in amniotic fluid. Bishop and Corson 23 subsequently 
said that when the percentage of fetal fat cells exceeds 20, a fetal 
weight over 2,500 Gm. and a gestational age over 36 weeks are prac- 
tically ensured. When the percentage of fat ceils is below 20, how- 
ever, there may be a high incidencc of mature fetuses. 2~ We have 
found a considerable variation in interpretation among technicians 
and were not happy with the high incidence of mature fetuses that had 
low fat cell counts. Therefore, we no longer use this test clinically to 
estimate fetal maturity. 

CREATININE.--In 1967, Pitkin and Zwirek z5 pointed out a relation- 
ship between amniotic fluid creatinine concentration and gestational 
age. The progressive increase in amniotic fluid creatinine concentra- 
tion has been attributed to changing fetal renal concentrating power 
and increasing fetal muscle mass. Most studies have pointed to an 
amniotic fluid creatinine concentration of 2.0 mg./100 ml. as the 
level above which one can expect a fetus to be at least 2,500 Gm. or 
at least 36 weeks' gestation. Unfortunately, most of the patients stud- 
ied and reported in the literature were normal, and there is some 
evidence that amniotic fluid creatinine may be low in mature babies 
with intrauterine growth retardation. 26 This would lead the clinician 
to suspect prematurity rather than dysmaturity, which could lead to 
procrastination and possible increased fetal jeopardy. It also is an 
observation of ours that diabetic patients with macrosomic fetuses 
may have amniotic fluid creatinine levels above 2.0 before 36 weeks' 
gestation, possibly because of increased creatinine production. Despite 
these obvious disadvantages of this technic, it remains perhaps the 
best laboratory method to predict fetal gestational age greater than 
36 weeks, and currently we use the amniotic fluid creatinine concen- 
tration as one of our parameters of fetal maturity. 

AI~INIOTIC FLUII) LECITHIN/SPHINGOMYELIN RATIO.---The previous 
methods described for predicting fetal maturity from amniotic fluid 
have been based on hepatic (bilirubin), renal (osmolality and cre- 
atinine) or sebaceous (fetal fat cells) development. Correlations have 
been made with gestational age and neonatal weight, which are as- 
sumed to parallel fetal maturity. Probably the most critical factor for 
neonatal survival is fetal pulmonary maturity. Recently, Gluck e t  al.  27 

have suggested that surface-active phospholipids found in amniotic 



fluid may come from the fetal lung. If these surface-active phospho- 
lipids do reflect fetal pulmonary maturity, then we have for the first 
time a means of evaluating an organ system, the maturity of which 
usually is the limiting factor in survival of infants born prematurely. 
Gluck has further suggested that there are two metabolic pathways 
for lecithin production. The more mature and stable pathway is be- 
lieved to become dominant at about 34-35 weeks and is associated 
with an increase in the amount of lecithin in relation to sphingomyelin 
found in amniotic fluid. In addition, the incidence of hyaline mem- 
brane disease decreases markedly after 34-35 weeks' gestation. An 
excellent discussion of the biochemistry and theory involved has.been 
published recently by Gluck. 2s Over the past 14 months we have had 
the opportunity to evaluate this approach on a large clinical obstetric 
service with a high percentage of pathology. We have used a simpli- 
fied method described by Borer e t  al . ,  z9 utilizing thin-layer chroma- 
tography (TLC) on mylar strips and semiquantitative measurement 
of the lecithin and sphingomyelin spots. Gluck uses TLC and a densi- 
tometer, which probably is more accurate. 

If the amniotie fluid lecithin/sphingomyelin ratio is 2.0 or greater 
prior to delivery, it is very rare to have a newborn die from hyaline 
membrane disease. On the contrary, if the level is below 1.5, there 
probably is a 50% or greater chance (without special neonatal care) 
that the neonate will die from hyaline membrane disease. Unfortu- 
nately, there are not yet any data available that prove that the L/S 
ratio dearly measures pulmonary maturity independent of gestational 
age. Certainly this is the most promising method yet to become avail- 
able, but until more studies are available to show conclusively that 
the L/S ratio predicts fetal pulmonary maturity, it should be used 
cautiously along with all other available information when one is faced 
with the possible need to effect premature delivery for fetal jeopardy. 

NEUROLOGIC MATURITY 

There is no method currently available to predict fetal neurologic 
maturity. All modern neonatologists will agree that prematurity con- 
tinues to contribute heavily to neurologically damaged children. The 
question of whether prematurity per se or other factors associated 
with prematurity is the cause of the neurologic deficits is not settled. 
However, until this is better understood, it would seem. prudent to 
avoid iatrogenic prematurity in every case unless there is strong evi- 
dence for the existence of a hostile intrauterine environment that 
makes continuation of the pregnancy a significant risk to the fetus. 
In other words, if we are able to predict fetal pulmonary maturity, 
we may begin to deliver high-risk patients earlier to "prevent" fetal 
jeopardy and in so doing may deprive the fetus of sufficient intrauter- 
ine development necessary for neurologic maturity. 



ANTEPARTUM PREDICTION OF FETAL JEOPARDY 

AMNIOTIC FLUID STUDIES 

In the late 1950s, Liley 29 began making correlations between amni- 
otic fluid bilirubin levels and fetal survival in patients with Rh disease. 
He found that the spectrophotometric optical density rise (& O.D.) at 
450 ml.~ reflected the bilirubin concentration in amniotic fluid and that 
it normally falls toward term. He then devised a system separating 
patients into groups according to amniotic fluid O.D. and was able 
to set the basis for decisions relative to timing of delivery and, subse- 
quently, timing of intrauterine fetal transfusion when indicated. Based 
on experience with more than 5,000 amniocenteses, Freda 3~ reported 
the method to be safe and suited for routine clinical use when indi- 
cated. Certainly these methods have revolutionized the diagnosis and 
treatment of Rh disease and indeed the whole concept of fetal medi- 
cine. The details of diagnosis and treatment of patients with Rh sen- 
sitization are beyond the scope of this review, but historically it was 
Liley's approach utilizing amniocentesis freely that opened the whole 
area of amniotic fluid analysis to clinical investigation of the fetal 
condition. 

MECONIOM.--It has been recognized for a long time that the pres- 
ence of meconium in the amniotic fluid of a fetus in cephalic presen- 
tation during the intrapartum period is associated with an increased 
incidence of fetal distress, intrapartum fetal death, asphyxia neona- 
torum and neonatal meconium aspiration. However, it also is well 
recognized that the majority of newborns who have intrapartum 
meconium-stained amniotic fluid are born in good condition without 
any evidence of fetal distress. The presence of amniotic fluid meco- 
nium is even less common, in the face of distress in premature fetuses. 
Probably any event associated with increased vagal (parasympathetic) 
activity can cause the fetal gastrointestinal motility to increase suffi- 
ciently to effect meconium passage prior to birth. Umbilical cord com- 
pression, as reflected in F H R  patterns, appears to be the most com- 
mon event associated with increased vagal activity during labor. Fetal 
asphyxia due to uteroplacental insufficiency, although less common, 
also is associated with increased vagal activity and is a more ominous 
cause of intrapartum meconium staining of the amniotic fluid. Al- 
though meconium in the amniotic fluid usually is present with severe 
fetal anoxia, occasionally we see clear amniotic fluid even in the face 
of unequivocal asphyxic fetal distress and death. 

Determining the significance of meconium in the amniotic fluid dur- 
ing the antepartum state in patients with suspected chronic placental 
insufficiency has generated much interest over the past 10 years. 
Saling3~.reported on the use of amnioscopy (transcervical visualiza- 
tion of the amniotic fluid) to detect meconium before labor. This tech- 
nic is somewhat limited because it requires a cervix dilated 1-2 cm., 
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adequate amniotic fluid forewaters and considerable experience with 
the proper equipment to detect small amounts of meconium. Kubli 
e t  al .  32 showed a 7-fold increase in low Apgar scores and a 31/~-fold 
increase in antepartum fetal death among high-risk patients with ante- 
partum meconium-stained amniotic fluid compared to those with clear 
fluid. However, despite antepartum meconium staining, 65% of 
Kubli's patients were delivered of normal Apgar neonates. 

In our experience, amnioscopy and amniocentesis are useful in pa- 
tients with suspected postmaturity. We have not lost a fetus from post- 
maturity within 1 week of observed colorless amniotic fluid in patients 
with estimated gestational age of 42 weeks or greater. Interestingly. 
the great majority of post-date patients with meconium-stained amni- 
otic fluid deliver normal neonates without signs of postmaturity. This 
supports the concept that placental insufficiency due to postmaturity 
must be exceedingly rare. It is reassuring, especially in a patient with 
unreliable dates over 42 weeks, to find clear amniotic fluid and avoid 
what would be an unnecessary induction of labor. In patients with 
chronic hypertension, toxemia, fetal growth retardation and diabetes 
we rely much less heavily on amnioscopy and amniocentesis to pre- 
dict fetal jeopardy. 

AMNIOTIC FLUID ESTRIOL.--Estrio1 concentration in the amniotic 
fluid does not have the clinical value that was hoped for in evaluating 
patients with suspected chronic placental insufficiency. In fact, the 
amniotic fluid has been described as a stagnant pool with respect to 
estriol. 33 A rise in amniotic fluid estriol following intrauterine fetal 
transfusion for Rh disease has been said to correlate well with a good 
prognosis. 

AMNIOTIC FLUID LEUKOCYTES.--A common problem encountered 
on our clinical service is the early diagnosis of amnionitis. This is es- 
pecially important in the patient with a premature fetus, where it 
would be preferable to allow the pregn, ancy to continue. We have 
found that the presence of large numbers of leukocytes in the amni- 
otic fluid obtained by transabdominal amniocentesis is diagnostic of 
amnionitis and demands delivery for both maternal and fetal indica- 
tions even with gestations under 34 weeks. The absence of more than 
an occasional leukocyte in the amniotic fluid is enough to allow con- 
tinued observation. In patients who develop intrapartum fever, we can 
obtain amniotic fluid from the indwelling transcervical uterine pres- 
sure catheter used in fetal monitoring and more specifically decide 
whether we are dealing with amnionitis or other causes of intrapartum 
fever that do not have the same fetal and /or  neonatal implications. 
The information gained is valuable to the neonatologist, who must 
decide on the advisability of starting the neonate on antibiotics. 

AMNIOTIC FLUID IN ABRUPTIO PLACENTA AND FETAL DEMISE. - -  
Many patients with 3d trimester bleeding do not have a typical clini- 
cal picture of abruptio placenta or placenta praevia. Occasionally one 
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can diagnose abruptio placenta in an equivocal situation by finding 
the typical port wine colored amniotic fluid by amniocentesis. Clear 
fluid, on the other hand, by no means rules out abruptio placenta. A 
very dark reddish brown color of the amniotic fluid is virtually diag- 
nostic of fetal demise of several days' duration and may be a quick 
way to confirm the clinical impression by avoiding x-rays, repeated 
listening for fetal heart tones and the patient's anxiety associated with 
uncertainty. 

ESTRIOL.--In 1963, Greene and Touchstone 34 reported a series of 
279 pregnancies followed with 24-hour urinary estriol determinations 
in which they suggested that low levels of 24-hour maternal estriol 
excretion may reflect fetal jeopardy. They also showed a positive cor- 
relation between maternal estriol excretion and fetal weight, and no 
correlation withfetal outcome in patients with erythroblastosis due 
to Rh sensitization. Although there has been a great deal written 
about estriol since then, there has been very little new information 
added to clarify the clinical significance of 24-hour urinary estriol de- 
termination in high-risk pregnancy. 

Much work has been clone on the intermediary metabolism of ster- 
oids in the fetoplacental unit and this is very nicely summarized in a 
recent review article by DiczfalusyY Our current concept of estriol 
synthesis involves the knowledge that the fetus and placenta are in- 
complete but complementary endocrine organs that collectively con- 
tain adequate facilities for the production of estriol from androgen 
steroid precursors originating primarily, but not exclusively, in the 
fetal organism. Provided that the fetoplacental unit is healthy, the 
maternal hepatic conjugating mechanism for estriol is functioning 
normally and maternal renal excretion of estriol is not impaired, one 
can expect 24-hour urinary estriol excretion values to fall within some 
very wide but definable limits of normal for any given gestational age. 
Probably more important than the absolute value for estriol excretion 
are the patterns and the observed changes from previously established 
levels. Unfortunately, one of the characteristics of 24-hour urinary 
estriol values is a large day-to-day variation, which compounds the 
difficulties in interpreting changes that may occur. 

At present, there is no agreement concerning the frequency with 
which estriol determinations should be made. Currently, we do daily 
determinations on diabetics because we have observed that more than 
50% of the clinically significant falls in estriol that occurred in 14 of 
60 diabetics would have been missed with twice-weekly sampling. 36 
With chronic hypertension, pre-eclampsia and postmaturity, the estriol 
values tend to fall more slowly, and twice weekly probably is an ade- 
quate sampling frequency. 

Mean day-to-day variation in excretion probably is in the range of 
20%. 36 The variation due to the laboratory determination itself can 
be quite great and therefore we believe that it is important to include 
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an internal standard of tritiated estriol glucosiduronate in each speci- 
men to correct for losses during extraction and hydrolysis. 

The main cause of inaccuracy in estriol determination is incom- 
plete collection of the urine by the patient. By determining the amount 
of creatinine in each specimen, we are able to detect incomplete col- 
lections and make corrections. However,  this undoubtedly is less ac- 
curate than having complete collections because there also is an in- 
herent daily variation in creatinine excretion. 

Patients with renal disease may excrete low amounts of estriol, so 
that measurement of a high plasma estriol may help to clarify this 
situation. Interfering substances such as mandelamine and glucose 
may give false low readings but if the internal standard is used one 
can detect these problems. 

Normally, 24-hour urinary estriol excretion increases during the 3d 
trimester, as can be seen in Figure I. Note the wide variation that 
may occur within 2 standard deviations from the mean. Therefore, 
we look more at patterns than at absolute values. For clinical pur- 
poses, one may characterize 24-hour urinary estriol excretion patterns 
as normal, high, falling or chronically low. 

Patients with estriol levels that are consistently 2 standard devia- 
tions above the mean and without a fall have not shown evidence of 
clinical fetal jeopardy in our experience. With these high estriol lev- 
els, one should suspect either a gestation further along than clinically 
estimated, a macrosomic infant or multiple gestation. 

The majority of normal and high-risk patients will have estriols 
within 2 standard deviations of the mean at all times and will not 

Fro. l.--Normal daily 24-hour urinary estriol excretion pattern. Note large 
inherent day-to-day variation. 
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show significant falls in estriol (see Fig. 1). We have seen only one 
unpredicted intrauterine demise in a patient with normal estriols in 
more than 300 high-risk patients studied. Thus, the main value of 
estriol  in our hands is that when the values remain normal it allows 
us to adopt a nonintervention policy and thus prevent some premature 
deliveries. 

The interpretation of falling estriol values is quite difficult because 
of the inherent daily variation, the possibility of incomplete collection 
and deciding on what constitutes a significant fall. An example of a 
significant fall is demonstrated in Figure 2. We tend to act sooner on 
a fall at 39 weeks in a patient with good evidence of fetal maturity 
than at 34 weeks in a patient with a low L /S  ratio. Generally speak- 
ing, it probably is wise to wait for a 50% drop sustained on two suc- 
cessive 24-hour determinations before intervening in a patient in 
whom premature delivery may involve significant fetal or maternal 
risk. We calculate the per cent drop by averaging the estriol values 
from the 3 days before the drop and measuring the per cent fall from 
this level to the lowest point of the fall. When estriols fall, occasion- 
ally it is too late to save the fetus. Often a depressed neonate is de- 
livered, and often an apparently normal fetus is delivered, making the 
predictive accuracy of falling estriol less good than a normal estriol 
excretion pattern. Sometimes we see patients with chronically low 
estriol values (Fig. 3) .  Because of the low level, it is difficult to ob- 
serve a fall. This ominous pattern may be associated with chronic 
hypertension, pre-eclampsia, fetal growth retardation or fetal anoma- 
lies but we cannot predict the optimal time for delivery. In these 
cases, if one does not have another way to assess fetoplacental func- 
tion, it probably is best to  effect delivery as soon as fetal maturity is 
believed to be attained. 

Although the actual value of estriol in high-risk pregnancies re- 
mains controversial, it is clear that estriol excretion falls to a very low 
level after fetal death, and normal values (with frequent sampling) 
are virtually always associated with fetoplacental integrity. It remains 
to be proved that interpretation of low or falling estriols can actually 
improve perinatal mortality in patients at high risk for chronic utero- 
placental insufficiency. 

OXYTOCIN CIIALLENGE TEST. Fetal heart rate ( F H R )  changes in 
response to uterine contractions form the basis for biophysical assess- 
ment of fetal condition during labor. Hon and Quilligan 3r have de- 
scribed an F HR pattern known as late deceleration; this probably is 
identical to the type II dip of Caldeyro-Barcia. 3s Most authorities 
today agree that when the fetal heart rate repetitively decelerates uni- 
formly after the peak of a uterine contraction (late deceleration, type 
II dip),  uteroplacental insufficiency probably is the cause (Fig. 4) .  
Hammacher, 39 Kubli 32 and Pose 4~ have all observed that the presence 
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EzG. 2. (above).--Abrupt fall in daily 24-hour urinary estriol excretion pattern 
in a Class C diabetic. 

F~. 3 ( below ).--Chronically low daily 24-hour urinary estriol excretion. 

of late deceleration following oxytocin-induced uterine contractions 
prior to labor is a very ominous sign for the fetus. 

A recent blind study from Los Angeles County/USC Women's 
Hospital ~ suggests that this oxytocin challenge test (OCT) frequently 
will show late deceleration before a fall in estriol and therefore may 
constitute a meafls of looking at respiratory reserve of the utero- 
placental-fetal unit. If further studies confirm the preliminary results, 
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it may be possible to use the OCT to look for early loss of utero- 
placental reserve in a similar fashion to treadmill studies of ECG 
changes in patients with suspected coronary disease. At present, we 
find it a useful adjunct in patients with chronically low estriol or con- 
fusing patterns of urinary estriol excretion. It also is used as an initial 
means of evaluating patients because the results may be obtained in a 
few hours, whereas estriol takes at least 36 hours for a result from 
the time a 24-hour urine collection is begun. It is not clear at this 
time how much reserve is left after one sees late deceleration (posi- 
tive OCT) (see Fig. 4),  but we have observed a patient with a posi- 
tive OCT on three occasions over a 22-day period prior to a fall in 
estriol and subsequent delivery of a depressed neonate who survived 
and is developing normally. 

Perhaps more significant is the fact that if there is no late decelera- 
tion observed during the OCT (negative OCT) we have had no fetal 
loss. It has therefore been possible to postpone premature delivery in 
some patients with chronically low estriol or confusing estriol patterns 
when the oxytocin challenge test is negative. 

Currently we perform the test on a weekly basis on all patients at 
risk for uteroplacental insufficiency. If fetal maturity is in question 
when a positive OCT is reported, we do not recommend premature 
delivery unless the estriol also is low or falling, at which time the de- 
cision to intervene is difficult. The test is unsatisfactory in approxi- 
mately 25% of cases using the phonocardiogram (usually due to 
obesity or polyhydramnios) and it requires from 1 to 3 hours to per- 
form. We may be able to improve our success rate with the new ultra- 
sonic fetal heart sensors that recently have become available. 

HUMAN PLACENTAL LACTOGEN ( H P L )  

H P L  is a protein hormone producedby the placenta in increasing 
amounts as pregnancy progresses. It has inherent growth hormone- 
like activity and is responsible for changes in maternal carbohydrate 
metabolism in pregnancy. It is easily measured in maternal serum by 
radioimmunoassay or hemagglutination inhibition. 

There is little agreement as to the meaning of HPL levels in pa- 
tients with suspected placental insufficiency. ~2-49 This test does not 
seem to have clear clinical application at present, but it probably 
warrants furthe r investigation. Other substances said to correlate with 
3d trimester placental function include diamine oxidase, heat-stable 
alkaline phosphatase, leukocyte alkaline phosphatase and urinary 
pregnanediol excretion. We have not had clinical experience with any 
of these, and the  various reports in the literature would not suggest 
great usefulness for these tests in the 3d trimester of pregnancy. 
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INTRAPARTUM FETAL EVALUATION 

Biophysical and biochemical evaluation of the fetus during labor 
has become standard clinical practice in many obstetric units over the 
past 5 years. Pioneers in the field of fetal monitoring include Hon, 
Quilligan, Caldeyro-Barcia, Hammacher, Saling and Kubli, who have 
written extensively on this subject, and we refer interested persons to 
their reports. Because of the nature of this review, intrapartum eval- 
uation will be covered only superficially. 

Biophysical methods for FHR monitoring during labor usually in- 
volve direct recording of the fetal electrocardiogram (FECG) from 
an electrode attached to the fetal presenting part. The FECG signal 
is used to compute the FHR, which is then recorded on one channel 
of a 2-channel recorder. On the other channel, the uterine pressure is 
recorded from a transcervical catheter placed into the amniotic cavity. 
One can then look continuously at the FHR response to uterine con- 
tractions. Indirect external abdominal technics have the advantage of 
not requiring membranes to be ruptured but the quality of recordings 
generally is poor and the uterine activity recording at best is only 
semiquantitative. 

Normally there is an intrinsic baseline irregularity of the fetal heart 
rate with a frequency of 3-5 cycles per minute. Under certain circum- 
stances, such as prematurity, toxemia, fetal hypoxia or following ma- 
ternal drug administration, this intrinsic irregularity may be lost. A 
loss of this irregularity sometimes is an ominous sign but, at present, 
there is not enough information available to be any more specific. 
Normally, the FHR runs between 120 and 160 beats per minute. 
Fetal tachycardia is defined as a baseline FHR above 160 beats per 
minute and this may be due to maternal fever, fetal hypoxia and 
rarely maternal (and fetal) hyperthyroidism. Fetal bradyeardia is 
defined as a FHR below 120 beats per minute and may be due to a 
congenital heart block or be !diopathic, but, interestingly, usually is 
not associated with fetal jeopardy. 

Periodic FHR changes are defined as those accelerations or de- 
celerations that occur in association with uterine contractions. Ac- 
celerations occur in about 20% of labors and have not been associated 
with fetal jeopardy (Fig. 5). Basically, there are three deceleration 
patterns: early deceleration, variable deceleration and late decelera- 
tion. 

Early deceleration (Fig. 6) is characterized by a fall in the FHR 
beginning soon after the onset of the uterine contraction and usually 
returning to baseline by the time the contraction is over. The FHR 
seldom drops below 100 beats per minute and the wave-form is uni- 
form, having a similar appearance from one contraction to another. 
This pattern is modified significantly by atropine administration, sug- 
gesting a vagal mechanism, but is unchanged by maternal oxygen 
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administration or position change. It is most likely due to fetal head 
compression and usually is found during the active part of the first 
stage of labor. Early deceleration is not associated with fetal jeopardy 
as measured by fetal acidosis or low Apgar scores and requires no 
treatment or intervention. 

Variable deceleration (Fig. 7) is the most common FHR pattern 
observed during labor and probably occurs in approximately 50% of 
patients. The pattern is called variable because it does not look the 
same from one contraction to another and may actually be present 
only intermittently. Although the wave-forms of early and late de- 
celeration resemble the amniotic fluid pressure curve and seldom fall 
below 100 beats per minute, variable deceleration is characterized by 
abrupt falls to levels as low as 60 beats per minute, with equally 
abrupt return to a baseline F H R  that may be lower and more irregu- 
lar than the average. Also, this pattern is markedly altered by atro- 
pine, suggesting a vagal mechanism, but is not affected by maternal 
oxygen administration. Characteristically, it can be made more or less 
severe with maternal position change, which is consistent with the 
presumed etiology of fetal umbilical cord compression. Unless the 
decelerations are prolonged, there usually is very little or no evidence 
of associated fetal compromise as measured by Apgar score or pH 
corrected for respiratory acidosis. During the deceleration, one usually 
finds evidence of CO., retention leading to some degree of respiratory 
acidosis, but unless the deceleration is prolonged and frequent there 
usually is no metabolic acidosis due to anaerobic metabolism result- 
ing from fetal hypoxia. When variable deceleration is noted, it is 
advisable to change the maternal position, and in most instances one 
can correct the pattern sufficiently to allow labor to continue. Only 
when variable deceleration is persistent, prolonged, frequent and un- 
correctable is operative delivery indicated, and one may use fetal 
scalp blood sampling to determine the amount of fetal metabolic 
acidosis to aid in deciding the course of treatment in borderline situa- 
tions. Severe uncorrectable, variable deceleration is associated with 
signs of fetal compromise, as measured by Apgar score and fetal acid 
base studies, and is an indication for rapid delivery. 

Late deceleration (Fig. 8) is a uniform pattern that reflects the 
amniotic fluid pressure curve, seldom drops below 100 beats per 
minute and often is associated with an elevated baseline FHR and 
decreased irregularity. It is believed to be due to uteroplacental in- 
sufficiency and is associated with an increased chance for low Apgar 
score neonates and the development of fetal metabolic acidosis during 
labor. It is well known from animal studies that the uterine blood 
flow falls during uterine contractions and it is suggested that where 
materno-fetal oxygen exchange is altered for any reason, the super-  
imposition of uterine contractions may result in a further decline in 
fetal oxygenation. The pattern of late deceleration may be related to 
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fetal myocardial hypoxia. Atropine may have a minimal effect on 
late deceleration but will not abolish the basic pattern. Maternal 
oxygen administration, however, frequently will abolish this pattern 
and may correct an associated fetal metabolic acidosis. 

Clinically, late deceleration is associated most often with conditions 
that decrease intervillous space blood flow. These include maternal 
hypotension (absolute or relative), uterine hyperactivity and basic 
uteroplacental pathology as seen in toxemia, chronic hypotension, 
diabetes mellitus or postmaturity. Maternal hypotension may be due 
to the supine hypotensive syndrome and can be corrected easily by 
putting the mother on her side. Conduction anesthesia is another 
common cause of maternal hypotension with associated late decelera- 
tion but this complication is largely preventable by adequate maternal 
prehydration, lower doses of anesthetic agents and close attention to 
maternal blood pressure changes with appropriate elevation of feet or 
repositioning of the mother to her side should hypotension or late 
deceleration occur. Oxytocin probably is the most common cause of 
late deceleration, and the combination of oxytocin and conduction 
anesthesia may produce late deceleration as often as 40% of the 
time.47 

Thus, when late deceleration occurs, corrective measures would 
include turning the patient on her side, administering 100% O.. by 
tight face mask, correcting any maternal hypotension and decreasing 
or stopping the oxytocin infusion. If one cannot correct late decelera- 
tion with these measures within 30 minutes from the onset, it is 
recommended that the patient be delivered by the most expeditious 
means. On occasion, if vaginal delivery is expected reasonably soon, 
one may follow the fetal scalp blood pH serially. If the fetal scalp 
pH stays above 7.20, we sometimes have not intervened in an attempt 
to avoid operative delivery and do not believe that we have unduly 
compromised the fetus. 

Fetal scalp blood sampling as first described by Saling 4s serves as a 
useful adjunct to electronic fetal heart rate monitoring. It is not suited 
as a primary means of fetal surveillance during labor because the 
results are not continuous, the technic is difficult and there is more 
possibility for error. 

SOME CLINICAL APPROACHES TO HIGH-RISK 
PREGNANCIES 

MANAGEMENT OF PATIENTS WITH 
INTRAUTERINE GROWTH RETARDATION ( I U G R )  

When IUGR is suspected, it is important to determine if the eti- 
ology is claronic uteroplacental insufficiency (usually associated with 
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chronic hypertension, pre-eclampsia, maternal renal disease or ad- 
vanced maternal diabetes with vascular disease) or another cause 
such as fetal infection, fetal anomaly, maternal malnutrition, maternal 
smoking or maternal cyanotic heart disease. In order to be apparent 
clinically, the degree of growth retardation must be fairly marked. 
In a small group of patients studied at LAC/USC Medical Center- 
Women's Hospital with postnatally proved IUGR, the most consistent 
finding in all cases was a 24-hour urinary estriol greater than 2 stan- 
dard deviations below the mean for gestational age. The absolute 
value of the fetal biparictal diameter usually is in the normal range 
in patients with IUGR but serial measurements will indicate a de- 
creased rate of growth. In patients with IUGR, low 24-hour urinary 
estriol and a positive oxytocin challenge test, delivery is indicated as 
soon as fetal maturity is judged adequate. However, if the oxytocin 
challenge test is negative in patients with IUGR and low estriols, 
delivery has been delayed successfully without fetal loss, but the like- 
lihood of a fetal anomaly is great. 

MANAGEMENT OF PATIENTS WITH SUSPECTED 
POSTMATURITY 

The majority of patients past 42 weeks' gestation by dates, in our 
experience, probably have erroneous dates. Even patients with well- 
documented dates who go past 42 weeks' gestation usually do not 
have fetuses with the classic signs of postmaturity. True postmaturity 
with oligohydramnios, meconium-stained amniotic fluid, fetal loss of 
subcutaneous fat, "golden" vernix, long fingernails and meconium- 
stained fetal membranes and umbilical cord is a rare condition. The 
routine induction of all patients at 42 or more weeks' gestation may 
do more harm than the acceptance of an occasional fetal loss from 
true postmaturity. A reasonable approach to this problem is to look 
at the amniotic fluid by amnioscopybr  amniocentesis every week 
after the 42d week. If the amniotic fluid is stained with meconium, 
the patient should be induced, utilizing a fetal monitor. In our experi- 
ence, patients with meconium-stained fluid after 42 weeks usually do 
not have fetal signs of postmaturity, but all patients with postmaturity 
are included in this group. When the amniotic fluid is clear, we have 
not seen any fetal loss in the subsequent week due to postmaturity. 
Once one sees clear amniotic fluid in a patient past 42 weeks' gesta- 
tion, it is then possible to follow the patient with twice-weekly 24- 
hour urinary estriol determinations. When the estriol fails in patients 
with postmaturity, it usually falls slowly, and twice-weekly determina- 
tions probably are adequate. The patient need not be hospitalized for 
any of these studies. 
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MANAGEMENT OF PATIENTS WITH TOXEMIA OF PREGNANCY 
(CHRONIC HYPERTENSION AND PRE-ECLAMPSIA) 

Timing of hospitalization usually will depend on the severity of the 
disease and when the patient first presents herself for medical atten- 
tion. Certainly any patient with toxemia of pregnancy and persistent 
proteinuria should be hospitalized and considered for premature de- 
livery when fetal maturity is probable. When immediate delivery is 
not mandatory, the following guide is used for the management of 
patients with toxemia at Los Angeles County/University of Southern 
California Medical Center. 

A. Bed rest. 
B. High-protein diet. 
C. Daily weight. 
D. Intake and output recorded. 
E. Frequent blood pressure determined. 
F. Daily urine for protein. 
G. 24-hour urinary estriol determination, 2-3 times per week. 
H. Weekly oxytocin challenge test. 
I. Weekly amniocentesis for L /S  ratio and creatinine. 
J. Weekly ultrasonic fetal biparietal diameter determinations. 
K. Antihypertensive agents only for maternal indications. 
L. Avoidance of diuretics. 
M. Close attention to BUN, creatinine and creatinine clearance. 

With severe toxemia, delivery probably is the best course regardless 
of fetal maturity. However, with milder forms it may be reasonable 
to wait for evidence-of fetal maturity before delivery. If evidence of 
fetal jeopardy or lack of fetal growth is evident, one should pro'ceed 
with delivery as soon as extrauterine fetal survival is possible. In 
most instances, a monitored vaginal delivery is preferable to cesarean 
section, but if signs of fetal distress occur during labor, one may be 
forced to deliver the patient by cesarean section. 

MANAGEMENT OF THE PREGNANT DIABETIC 

Patients with diabetes in pregnancy are first classified by a modifi- 
cation of White's classification 4a according to risk of perinatal mor- 
tality (see the accompanying table). They are evaluated carefully 
when first seen and the duration of pregnancy is documented as well 
as possible at this time. 

Class A diabetics are followed weekly in our diabetic clinic and 
the fasting blood sugar is checked every 2-4 weeks. If they have no 
previous history of stillbirth, their perinatal mortality can be expected 
to be not substantially above nondiabetie patients. For this reason, 
they are not delivered prior to 40 weeks and they are not followed 
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CLASSIFICATION OF DIABETES IN PREGNANCY 
(A modification of White's Classification) 

Class A 1. Abnormal glucose tolerance test with normal fasting blood sugar 
2. Controlled with diet alone 

Class B I. Insulin-treated diabetic 
2. Onset over age 20 
3. Duration under 10 years 
4. No vascular disease or retinopathy 

Class C I. Insulin-treated diabetic 
2. Onset between ages I0 and 20 
3. Duration between l0 and 20 years 
4. No vascular disease or retinopathy 

Class D 1. Insulin-treated diabetic 
2. Onset under age l0 
3. Duration over 20 years 
4. Retinopathy 

Class E 1. Any pregnant diabetic with calcification of the pelvic vasculature 
Class F 1. Any pregnant diabetic with diabetic nephropathy 

with estriol, oxytocin challenge tests or amniocentesis as a routine. 
However, if the FBS exceeds l l 0  mg. /100  ml., they are started on 
insulin, classified as B and followed as a Class B diabetic. 

Patients who come to us on oral hypoglycemic agents are converted 
either to insulin or diet management as indicated, largely because of 
the theoretical disadvantages of fetal pancreatic stimulation secondary 
to placental transfer of these agents. There have been some reports 
of successful management of some pregnant diabetics with oral 
agents)  0 

Class B to F diabetics and Class A diabetics with histories of 
previous stillbirths are followed similarly after 34 weeks'  gestation. 
The Class B to F diabetics are hospitalized for 2 -3  days when first 
seen for the following purposes: 

A. Creatinine clearance determinations as a baseline. 
B. Determinations of renal threshold. 
C. Careful control of diabetes. 
D. Diet and insulin instruction. 
E. Urine culture. 

They are then followed weekly in the clinic with close attention to 
glucose and acetone in double-voided urine specimens taken before 
meals and at bedtime. Frequent blood sugar determinations are car- 
ried out as indicated. They are rehospitalized at 34 weeks' gestation 
for the following purposes: 

A. Decreased activity (bed rest as much as possible). 
B. Careful control of diabetes. 
C. Repeat  creatinine clearance. 
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D. Urine culture. 
E. Daily 24-hour urinary estriol determination. 
F. Weekly oxytocin challenge test. 
G. Weekly amniocentesis for lecithin-sphingomyelin ratio and 

creatinine concentration. 
H. Weekly ultrasonic fetal biparietal diameter determinations. 

If the gestational age is well known and fetal maturity studies con- 
cur, the pregnancy is terminated at 38-39 weeks' gestation. If a large 
fetus is suspected, primary cesarean section is carried out. However, 
if a nonmacrosomic fetus is present, the patient is induced with 
oxytocin, using a fetal monitor throughout labor and delivery. If the 
dates are not well known, the pregnant diabetic is followed until 
spontaneous labor ensues or until signs of fetal jeopardy dictate pre- 
mature delivery after fetal maturity is probable. This policy has 
greatly reduced perinatal loss from stillbirth and prematurity among 
pregnant diabetics in our patient population. The liberal use of 
cesarean section is necessary to reduce the incidence of birth injury 
in the large neonates that result from this nonintervention policy. 

CONCLUSION 

A rather large body of information has accumulated over the past 
decade in the field of fetal diagnosis and treatment of patients with 
high-risk pregnancy. This new clinical science suffers, however, from 
a lack of information based on long-term follow-up of the neonates 
who have been studied in detail during pregnancy and labor. Although 
there is some indirect indication that perinatal mortality may be in- 
fluenced by improved methods of fetal surveillance, there is no assur- 
ance that the quality of the surviving neonates that formerly would 
have been lost is equivalent to normal neonates. It also is difficult to 
separate the benefits of improved antenatal and intrapartum care 
from the effects of t remendous improvements in neonatology. This 
survey of current approaches to the management of the high-risk 
fetus may soon be out of date. Hopefully, it can serve as a guide that 
undoubtedly will need frequent and extensive revision as this new 
area of fetal medicine continues its rapid growth rate. 
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