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T HE study of the causes of fetal mortality should be an increasingly 
important problem, for only in this way will it be possible to devise 

methods which will offer sufficient safety to the child to give us courage to 
avoid the tempting but less safe cesarean section. 

With an ever-increasing emphasis on the importance of delivering 
a normal healthy child for each planned pregnancy, the obstetrician 
frequently finds himself in the position of recommending cesarean sect,ion 
on purely fetal indications. While this method of delivery usually offers 
t,he easiest way out of a difficult situation and frequently improves the 
chances of fetal survival, we cannot overlook the discomforting fact that 
the risk to the mother is much greater under these circumstances than 
when the delivery is effected through the vagina. It seems logical, there- 
fore, to increase our effort,s in the study of the causes of fetal deaths, 
with the hopeful outlook that the pelvic delivery, which unquestionably 
offers maximum safety to the mother, may be made increasingly safe for 
the child. Only in this way will it be possible further to lower both the 
fetal and maternal mortality. A high fetal mortality rate cannot be 

*Presented at a meeting of the New York Obstetrical Society, October 14. 1941. 
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combated entirely with a high cesarean section rate, for it may be shown 
readily from our figures that, even if a cesarean section were done in 
every patient that came t,o the labor room, there still would be a minimum 
fetal loss of 2.3 per cent, due lo causes which are in no way related to 
the accidents of labor and which could not be prevented by the operation. 
cibviously then, an increasing cesarean section rate will have the elect 
of giving diminishing r&urns in terms of live births while the maternal 
mortality would unquestionably rise sharply or, to put it in another 
way, an increasing cesarean section rate reaches a point where it, costs 
too many mothers for the prosptbc*t of savin g a proportionately smaller 
number of babies. 

It was w&h l.hesc general ideas in mind that this study was contem- 
plated. 11 represcnls a critical clinical and pathologic review of 1,000 
consecutive fetal deaths occurring at the Xrw York Lying-in Hospital 
and the Sloane Hospital for Women. The study covers a period of six 
years from 1935 to 1940, inclusive. The data from both services have 
been combined and presented in that form. 

There are no striking differences in the nature of the material handled, 
the organization of staffs, or the physical equipment of these services. 
In most respects, the figures obtained were entirely comparable and 
seem suitable to present. in a combined form. 

Among the 1,000 deaths revirwetl, only 16 occurred among un- 
registered cases. There was a combined autopsy rate of 89.3 per cent. 
Thus it is seen that in the vast majority of cases there were both complete 
clinical and pathologic data available for study. 

Notwithstanding such complete clinical and anatomic data, it is not 
always a simple matter to evaluate the factors that are concerned with 
a fetal death. Even when the anatomic findings of a carefully per- 
formed post-mortem examination are known and these are correlated 
with the events which occurred during labor, it may be difficult to 
classify the death with certainty. The multiplicity of factors involved 
in a sir@ case and the various degrees of emphasis placed upon them 
may lead different observers to reach different conclusions in ascribing 
primary and sccondarv causes of death. A good example is t,he fre- 
quently seen premature baby weighing about 2,000 Gm. with a small 
amount of subdural hemorrhage. The difficulty of ascribing primary 
and secondary causes of death in such a case becomes obvious at once. 
If the weight of the fetus were changed from 2,000 Gm. to 1,000 Grit., 
then prematurity as the primary cause with birth trauma as a secondary 
cause would be in more general agreement. There are other factors 
which make for difficulty. These involve the actual interpretation of 
post-mortem findings. Neonatal pathology in many instances lacks the 
confirmatory data of the experimental pathologist, so that the inter- 
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pretation of the lesions we see are not always clear. To mention one such 
lesion we may refer again to the intracranial hemorrhages found in 
the premature infant. Frequently these occur as small subarachnoid 
or intraventricular hemorrhages with no evidence of injury to the dural 
supporting system, while the lungs, pleura, pericardium, thymus, 
adrenals, and other viscera show the ruptured capillaries so characteristic 
of asphyxia. In such a case, it is a matter of individual interpretation 
to ascribe the intracranial findings either to birth injury on the one hand 
or to asphyxia on the other. What is the significance of hemorrhage 
into the lung? Is it related to the hemorrhagic lesions of the newborn 
or does it represent evidence of intrauterine asphyxia? What is the 
significance of masses of amniotic cells in the lungs? Are they evidence 
of asphyxia followed by aspiration of amniotic fluid and cells or is their 
presence physiologic, as a part of the so-called tidal flow of amniotic 
fluid? What is the relationship of congenital pneumonia to asphyxia! 
Does pneumonia follow after asphyxia, which causes the child to aspirate 
large quantities of bacteria and pus cells from an infected amniotic sac, 
or do these organisms gain access to the lungs by some other mechanism? 
It is obvious, therefore, that, while in a majority of cases the primary 
cause of death may be ascribed with certainty, there are a considerable 
number in which the final classification becomes an opinion based on all 
the clinical and anatomic facts available and its accuracy depends largely 
upon the completeness of these facts and the judgment and clinical- 
pathologic experience of the observer. 

At the very beginning of the study we found it necessary to reach 
some agreement on the classification of the premature infant, because 
the respective institutions followed different practices in this respect. 
Hence, we reclassified all the fetal deaths according to the classification 
of Scammon (Table I). 

TABLE I 

Previahle premature8 92 
(Must satisfy any two of the following criteria) 

From 500 to 999 Gm. in weight 
From 28 to 35 cm. in length 
From 22nd to 28th week 

Viable premature5 3.50 
(Must satisfy any two of the following criteria) 

From 1,000 to 2,499 Gm. in weight 
From 35.1 to 47 cm. in length 
From 29th to end of 37th week 

Term 558 

Total 1,000 

Total deliveries 25,823 
Total fetal and neonatal deaths 1,000 
Gross fetal and neonatal mortality rate 3.87 per cent 
Fetal and neonatal mortality rate exclusive 

of previable premature8 
3.52 per cent 
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Some question might he raised ahont the inclusion of the pr~~vial)lt: 
prematnrc infants in this study, since the mortality rate in this yronl) is 
very nearly 100 per cent. There arc several r(‘asons why it seems tlc- 
sirahlc to include them in any study of stillbirths. li’i rsi.. I h tast’ t in>- 
babes oc*casionally live, and for t,his reason we should wtt cmpt 10 this- 
cover the canses of death in the others with the hope that more ;IUCI 
more of them lllily he salvaged. Secontl, t hew infants ma?; he stutiiecl 
11~ rout inc pathologk met.hods. To consider them as ahort,ions rather 
than stillbirths tends toward their disposal alon, (7 with othtr abortions 
in which routine pathologic trcahn iqncs ar(’ not applicahlc. 111 tllv 

Ihird place, they arc’ frequently iiSSWiiitt3l mii h maternal CliWiiW wliivh 

necessitates an interruption of plY!gtlilll~~. 14~ adding them t,o the total 
group we obtain a more complete picat ure ol the rclationshi~~ of l~laterllal 
disease to f&al deaths. 

Tn Tahlt, T we note that Ihcrc we’re 25,823 deliveries at both hospitals 
during t hc period covcrcd by this st,udy, resulting in a gross fetal 
mortality rate of 3.87 per cent. If the previable prematures are ex- 
eluded, the rate 1,ecomcs 3.52 per cent. ()n the basis of live l)irt,hs t.he 
rates are 4.03 per cent if the prcviable pretnat~~ix~s are includctl ant1 

3.66 per cent, when they a.re excluded. The prcmatnre infants account 
for 44.2 per cent of the total nnmher of deaths. 

The causes of cleath in the entire groulb are shown in ‘I’al)le II. 

__ -~~-- 
('AUSES NlTAlBER, OF C’ASICS 

Asphyxia 19s 
Prematurity (primary) 183 
Congenital ahnormalities 141 
Maceration, cause unknown 1 :H I 
Birth injury 115 
(‘ongenital pneumonia .jR 
Maceration and toxemia 5 2 
None 30 
Erythroblastosis 2s 
Hemorrhagic disease of uewtlorn “I 
Septicaemia IS 
(longenital syphilis Ii 
1faceration and diabetes .i 
I)iurrhea newborn 1 
Arpiration of food :: 
Perforated ulcer ileum I 
Gangrene of raolon I 
Intestinal nt)struction I 
Multiple ahwerses of liwr 1 
Adrenal hemorrhage I 
Toxoplasmori~ 1 ..-____--.-- 

Attention is called t.o the fact that these arc listed as primary causes 
only. While it is obvious that in many instances there were multiple 

Association ATIDE 
Centre de Documentation ARIANE



D’ESOPO AND MARCHETTI : FETAL AND NEONATAL MORTALITY 5 

causes of death, it seemed that a grouping according to combinations of 
primary and secondary causes would he cumhersomc to the point of being 
valueless. Each case was carefully studied from both a clinical and a 
pathologic viewpoint, as previously stat,ed, and an attempt was made to 
ascertain the most important cause of death. 

Prematurity appears as the cause of death in 185 cases while Table I 
shows that 442 cases were classified in the premature group. The differ- 
ence between these two figures (Xi’?), therefore represents t,he number 
of premature infants that died of causes that were more significant than 
their premature stat,e and for that reason were classified under those 
causes. It, follows, then, that a relatively large number of premat,urc 
infants might have lived if they had not been the victims of some other 
pathologic condit,ions. 

It is not,eworthy that of the causes of deat,h those which are more 
direMy related to labor, namely: asphyxia (19.8 per cent), birth injuq 
(11.5 per cent,), and pneumonia (5.8 per cent), appear in that, order. 

A relatively large number of deaths (13 per rent,) occurred before 
the onset. of labor without, known ranse. These fetuses were born in a 
macerated state, and in the absence of any known cause are a distinct 
challenge to the research worker in this field. Our knowledge about this 
group is limited because the poor state of preservation of all cell stmc- 
ture makes post-mortem studies valueless. It will he of interest to follow 
t,he work that is being done with the Rh factor to see if deaths of this 
nature may be explained on that basis. 

TIwJ,~ III. RFUTJOXSHJI, OF WAKE TO FETAL I\NJ) X'WNATAJ, NORTAJJTY 

1 IN('IUXil‘E AMOiYG j IN('lI)EN('E AMONG 

Asphyxia 
Prtmnturity 
Canganitnl malformations 
hfacevation, cause unknown 
Birth injury 
Maceration, due to toxemia 
Erythroblastosis 
Hemorrhagic disease of newborn 

TOTAL WIIJTJKS 
(PER CYXT) 

19.0 
17.7 
14.7 
13.Ci 
11.7 

4.9 
3. 1 
1.9 

TOT‘YL NEGROES 
(J’ER (‘ENT) 

25.1) 
23.5 

9.8 
9.0 
9.8 
6.8 
0.8 
3.0 

TABLE IV. RELATIONSHIP OF PARITY TO FETAL A~'D NEOKATAI, MORTALITY 
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Haternal disease direct1y acr0untc:d for 6.3 ])ev cztlnt. of aI1 f1lt:rI clcaths. 
This figq~e, however, does not complctc~l?- cspress the import,ance of 
maternal disease in the problem since, in at kast an additional 55 WXS. 
maternal disease was indirectly rcsponsiblc 1’01. a prcmaturc labor which 
in turn resulted in a stillbirth or neonatal d('iltll. II luau 1W statcY1. 
therefore, that 11.8 per cent of the fetal deaths were directly or indirectI> 
the result of maternal disease. (‘on(rcrritilI syphilis account-e(l t’or only 
0.6 per cent of the deaths. This figure is in marled contrast 10 II~OSCL 
found in older reports when syphilis was among t,h (A most important 
causes. 

The fetal mortality rate among the whittas and Kegroes as 1lotet-l in 
Table III shows a definitely higher rate among the Inttrr. Thci ~;tuscs 

RELATIONSHIP OF FETAL DEATii 

AGE ‘6: MOTHER 

3 

2 

I 

AGE 
GROUP “- 20-U 25-29 30-34 3s39 *o+ 

of death were studied separately and those conditions which showed 
differences of more than 3. per cent arc recorded in Table IIIA. The 
higher fetal mortality rate among t,he Negroes was due mainly t,o a higher 
incidence of prematurit,s and asphyxia. They also showed a slightly 
higher incidence of deaths due to toxemia and hemorrhagic disease of the 
newborn. Among the whites, on the other hand, there WCIS a greater fetal 
death rate due to contrenital malformations, marcration of unknown 
cause and eryt,hrohlastosls. 

It was of interest lo note (Table IV) that the Petal death rat,e amonff 
multiparas and primiparas is practicallp identical. Apparently the 
larger number of deaths due to dystocia among primiparas is completcal$ 
balanced in the multiparas by t.hc higher incidence of deaths due to the 
accidents of labor. 

The relationship of the age of the patient to the proportion of living 
and dead infants delivered at each age levrl is shown graphirallv in 
E’ig. 1, from which we map conclude that the incidence of fetal deaths 
was lowest among the women betwcen 20 and 24 pears of axe and highest 
in women t,hat were 40 years old or ovrr. There is a gradual rise in 
fetal mortality rate as the woman advances beyond age 30, jr, spite of the 
greater lat,itude in operative interference aimed toward saving the fetus 
in these cases, 

Association ATIDE 
Centre de Documentation ARIANE



D’ESOPO AND MXRCHETTI : FF,‘rAL ANi3 NEONATAL MOitTALiTY Y 

We next studied the relationship of the duration of labor to fetal 
mortality (Table V) and noted that labors under three hours and those 

TABI.R V. RELATIONSIIIP OF THE DURATION OF LABOR TO FETAL AND NEONATAL 
MORTALITY 

LESS ItORE 
THAN 3 3-5 S-11 12-17 18-23 24-29 THAN 30 
HOI-RS HOURS 

Total No. deli"= ___ ___ ___ 1,216 4,182 7,993 5,136 -ipr- 1,115 2,OG2 

No. of deaths 81 140 237 83 55 181 

Percentage rate 6.M 3.34 2.9G n7.z 1 2.95 3.88 8.77 

that exceed thirty hours show distinctly higher mort,ality rates. The 
mortality rate for labors that exceed thirty hours more than doubles, and 
for Ihis reason it would seem reasonable to advocate consultation in all 
such cases unless the delivery is imminent. 

Tans; VI. RELATIONSHIP OF FETAL AND NEONATAL MORTALITY TO METIIOD OF 
DELIVERY 

METHOD OF DEIJVERY 
TOTAL TOTAL PERCENTAGE 

DELIVERED DEATHS RATE - 
Spontaneous vertex 19,916 529 2.6 
Low forceps 2.672 89 3.3 

Midforceps 1,011 65 6.4 
Cesarean section 782 57 7.3 
Breech delivery 1,054 152 14.0 
Version, extraction 183 42 23.1 
High forceps 29 12 41.4 
Craniotoinv 
Miscellane&s 

38 38 100.0 
16 ---- 

CZZ 

- 

The methods by which the infants in this study were delivered is 
shown in Table VI. From the data, we note: 

1. The lowest mortality rate (2.6 per cent) occurred in the spon- 
taneous vertex deliveries. The low forceps group was slightly 
higher (3.3 per cent). This need not disconcert the advocates of 
the prophylartic low forceps since in both institutions the low 
forceps operation is done on definite indications only and for 
t.hat reason our mortality rate in low forceps deliveries is not 
comparable with their figures. 

2. A high gross fetal mortality rate in those patients delivered by 
cesarean section (7.3 per cent). 

3. An extremely high mortality rate in the high forceps operation 
(41.4 per cent). 

4. Slmost, one-fourth of the infants delivered by version extraction 
die. While this is an uncorrected figure, it appears unusually 
high and is explained largely by the fact t.hat forceps are dis- 
tinctly preferred to the version operation in both institutions, 
For this reason, version extraction is reserved for the more diffi- 
cult eases in which forceps cannot be applied. Again this rate is 
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2. Traction and rotation was not ideally adapted to the architecture 
of the pelvis. 

3. Forceps were applied too late, after the fetus had been comprised 
b)- an excessiveI\- long labor which resulted in asphyxia or con- 
genital pnenmonla. 

4. Traction was too rapid in an attempt to save the child from 
asphyxia. 

As prc\4ously noted, the gross infantile mortality rate in cesarean 
sections was ‘7 per cent. This simpl? reflects the large number of 
cesarrnn sections that. were done because of maternal complications 
irrespective of the f&al prognosis. A finding that caused some surprise 
WTas the fact, that 5 of the 57 infants in this group died of a birth injury 
(Table IX). 

TABLE JX. REUTI~NSHW OF CESAREAN SECTION AND THE II~PWATIONS TO TIIE 
Carrs~s OF FETAI, DEATH 

INDICATIONS 

Prematurr separation of 
placenta 

Placenta previa 

Toxemia and/or chronic 
nephritis 

Cephalopelvic dispropor- 
tion 

Cardiac 

Constriction ring 

Fixed pelvic kidney 

Acute yellow atrophy 

Posterior sacculation of 
uterus - 

PRE- 
MATVRF: 

14 

F 

(i 

T 
.- 

= 
,- 
-- 

FETAIr DEATHS 
CAl'SI?, NO. 

Asphyxia 30 
Congenital abnormality 1 
Erythroblastosis ’ 1 
Prematurity only 3 

Prematurity only n 
Asphyxia 3 
Birth injury 1 
Congenital abnormality 1 
Congenital pneumonia 1 
No Cause 1 

Prematurity only 4 
Diarrhea, newborn 1 
Maceration 1 

Birth injury 2 
Congenital abnormality 1 
Erytbmblastosis 1 
No Cause 1 

Birth injury 
Pwmaturity only 

Congenital pnrumonia 

Birth injury 
Prematurity 

dsphyxia 

Prematority ouly 

C)rdinarily we are in the habit of associating birth injuries with the 
trauma of operative vs. pelvic deliveries or the trauma. produced by 5 
forceful rapid labor as the bead is driven against a resistant pelvic 
floor, but apparently it would seem that, the forces of labor may cause 
intracranial injuries under less obvious traumatic conditions. The actual 
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delivery of the cahiltl through the ~~tcroahdol~li~lal incision was ditific~ult 
in only one instance and this might have beet, the cause of t,he t,rarunn 
in that case. 

The discussion thus far has brought out the importance of asphyxia, 
birth injur,v, and congenital pneumonia as major causes of deabh in rela- 
tion t,o the problems of labor. For this reason it would seem profitahlc 
to st,udg these condit,ions in more detail, c>spccaially to detcrminc how 
t.hese deaths might have been prevented. TabIt> X shows that, i hcse ma.jo~ 
causes of death are more distinctly problems that concern the ~.PI*III 

infant,. The incidence of such deaths among the viable premature in- 
fants is decidedly less and in the very small prcviablc premature infants 
their occurrence is negligible. 

Birth injury 
Asphyxia 
Congenital pneumonia 

__-. 
PREVIABLE VIAHLE 

I'REIHATURES PREJZATURES 
TERErI 

(92) (:j50) 
(558) 

---__ _____--_ -._ 
NO. % -- 

0 6.3 
4 

i 
12.6 

0 2.0 
---~_- 

The relationship of these major causes of fetal deat,h to the t.imc (Ii 
death is shown in Fig. 2. The incidence of death due to asphyxia is 
highest during the ante-partum and intra-parkm periods. Asphyxia. 
therefore, results largely in stillbirths, and it constit,ntes a distinct 
problem of labor. It is noteworthy that asphyxia is responsible for 01113 
a small number of neonatal deaths. Tt mag well be t,hat serious degrcrs 
of asphyxia usually prove fatal before the child is born, while the effects 
of lesser degrees of asphyxia are ovcrcomr once the child is 1~0~11 and 

respirations have been established. This is not ent.irely true, howevrhr, 
because t,here seems to be evidence to snpposc that a child who has shown 
some evidence of intrauterine asphyxia and then is born alive may snbsc- 
qucntly develop a pneumonitis from the effects of aspirated material. 
Such cases naturally would appear in the pnrumonia rather than the 
asphyxia group. 

Deaths due t,o pneumonia occur with greatest frequency during t IIP 
intra-partum period, but if the child survircs labor it is more liktll,v to 
die at some time after the second hour 01’ birth. 

The deaths due to birth injury also occur most Frequently during the 
inka-partum period, but they constitute l,hc largest group that dita 
during the first two hours post partum. 

It is interesting to note that the general pattern of the curves noted 
in asphyxia, pneumonia, and birth injury, changes when the deaths dncb 
to prematurity are considered. Here we find that the ratio of stillbirths 
to neonatal deaths is reversed. Most premature babies die during the 
first twenty-four hours of life, a point which cannot be overemphasized 
in reference to their managcmenl. 

In relationship to the duration of labor, all these ma,jor causes of death 
showed a decided increase in labors of thirt.y hours or more (Fig. 3). 

When the method of delivery is studied in relation to the t,hree major 
causes of infantile mortality (Table XI), it is noted first of a]1 that the 
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RELATIONSHIP OF THE MAJOR CAUSES OF FETAL OEATII TO  

TIME OF FETAL DEATH 

BIRTH INJURY 
ASPHYXIA ---m---b__ 
CONGENITAL PNEUMONIA -. -. - 
PREMATURITY . . . . . . . 

BP JP I-H 2-n 2-24H 24H+ 

Fig. 2. 

RELATIONSHIP OF THE MAJOR CAUSES OF FETAL OEATH 
TO THE DURATION OF LABOR AMONG ALL BABIES 

OELIVERED 

- TOTAL OELIVEREO 
- ASPHYXU 
-----..- BIRTH INJURY 
. . . . . . . . CONGCNITAL PNEUYOlll4 

-- 
----*-~:.~2L~:~:.~,, 

. . ..-. -- .: .-. ;.;I 
.--- ,..... .-.. . . . . .._. 

.*_.....’ . . . . . . . . . . . . . . . . . . . . . 
IS3- 3-s G-1, 12-17 10-23 24-29 30t 

Fig. 3. 
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Rpontaneous vertex 
T,ow forceps 
Midforceps 
Breech delivery 
Version, extraction 
Craniotomy 
Cesarean section 
High forceps 

IJEATHS FROM 

( O~(:E.NIT.\I. 
I’imI’\lONI.\ :Gil, 

SEl’Tll‘ItMl.4 

birth iqjurirs showed an increasing in&lence as the more difficult opc’ra- 
tions area considered. The lowest inridenct~ ap peawtl in the spent ancous 
group (0.01 per cent) and the highest in the high fowcps gl’oup (20.7 

per cent,). The risk of birth inj\wy is greater in midforceps operalions 
(2.9 per cent) than in breech deliveries (1.T pt~r ceni ). 

In the cases of asphvxia, a somewhat similar relationship of incrcwing 
incidence wit,11 operaiivc deliveries is noted. The very low asphyxia 
incidence in midforceps operations (0.01 per ccbnt ) is in contrast to that 
higher incidence of birth injuries in thcsc operations (2.7 per rent ), a 
point which should hc hornc~ in mind when forceps art nsctl to dt:li\-cr 
the infant that shoves c~vidcncr of distress. Thr high incidcnw of cl~aths 
due to asphyxia among infants delivered by wswean sect.ion (2.9 p(‘r 
cent) is csplaincd hy the relatively largtb numlwr ol’ caws of plawnta 
previa and accidental hemorrhage in which th(l wsarcan swtioll was 
done primarily for malernal indications. 

Cok&ital nneumonia 
Among all term babies delivered 33. I per writ weighrtl :i,(ilt() Gm. or mow. 

__-____ 

the deaths due to birth injury was %).b: Jwr writ.. ‘The largt~ babies 
among the cases of asph~sia and congcnit,al pneumonia also showrd an 
increase above average but this was less striking than in the cilst’s of 
birth iqjuries. (fhviousl\- the large sizr of I he baby frequently is OVW- 
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looked. The large baby should be given more serious consideration as a 
problem in dystocia. 

In the light of the complete data presented by these cases, it seemed 
justifiable to study the major causes of infantile mortality from the view- 
point of” preventihilit,y. In order to do this, it was necessary first to 
ascertain the predisposing factors in each death as accurately as the 
clinical pathologic data afforded. In Table XIII, for example, there are 
listed in tlie order of their frequency the predisposing factors in all the 
cases of asphyxia. We note, first, that 43, or 21.7 per cent, of the patirnts 
in this group died from asphyxia which resulted from premature separa- 
tion of the~~placcnta. From the very nature of this condition, the 
prtepect,s of’ materially reduein, v the resulting fetal loss do not seem too 
hopeful. As ,contrastcd with placenta previa, in which condition t.here 
is also serious interference with the uteroplacental exchange, it can he 
said that premature separation of the placenta places the fetus in a more 
precarious situation and the validity of performing a ccsarcan section 
in cases of premature separation of the placenta largely on fetal indica- 
t,ions, therefore, is open to criticism. In placenta previa there would 
seem to he mere ample justification for including t,he prognosis t,o the 
child in the calculation. 

TABLE XIII. PREDISPOSING FACTORS IN ALI, CASES OF .~WHYSIA 

FA(>TORS 

Premature separation of placenta 
Tight loop of cord around neclc 
Prolapsed cord 
Placenta previa 
Prolonged labor with : 

Breech 
Uterine inertia 
Inadequate pelvis 
Failure of cervix to dilate 
Constriction ring 
Transverse 

Not known 
Death of mother 
Toxemia 
Narcosis 
Breech 
Terminal premature separation placenta 
Ruptured uterus, inadequate pelvis 
Secondary abdominal pregnancy 
True knot of umbilical cord 

6 280 Gm. Impacted shoulder, large bahy 6’.,46 Gm 
Y 

Prolapsed arm, inadequate pelvis 
.I 

Thrombosis umbilical cord 
Premature separation of placenta following induction 

with pituitrin 
Tetany of uterus following induction with pituitrin 
Ruptured uterus following induction with pituitrin 
Long second stage with inadequate outlet 
Revere chill, acute pyelitis 

TERM PREMATI~RE 

23 
8 

; 

0 
n 
(I 
0 
0 
0 
0 
1 
" 
0 
0 
1 
1 

Among the cases of premature separation of the placenta, there were 
3 in which the separation occurred when the head was well down on the 
pelvic floor. The history of these cases is characteristic. Usually a. 
normal labor without obvious interference to the fetal circulation until 
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the very end when it is reported that the fetal heart is very slow or 
has suddenly disappeared. When delivery is effected, the birth of the 
child is followed hp a gush of blood and along with it appears the com- 
pletely detached placenta. If the attendants are aware that such un- 
fortunate cases of terminal placental separations occasionally occur and 
keep a constant watch over the fetal heart during the second stage, 
delivery may be carried out before the asphyxia becomes irreversible. 
To a large extent, therefore, the small number of deaths due to this 
type of premature separation of the placenta must, be considered pre- 
ventable. 

The asphyxia deaths due to cord complications represent another large 
group which for the most part cannot, be prevented. A study of t,hesr 
cases permits the following conclusions : 

1. Cord complications should be suspected always when signs 01 
fetal asphyxia develop in the absence of such maternal conditions 
as premature separation of the placenta, placenta previa, pro- 
longed labor, and toxemia of pregnancy. 

2. With the aim of detecting a prolapsed cord, the general rule is 
that the fetal heart must be auscultated after the membranes 
rLLptlLrc. This ~oultl seem to be insufficient in many instances. 
The fetal heart may be perfectly normal immediately after the 
cord prolapses only to fail later on. The rule should be to the 
effect that the fetal heart must be carefully auscultated fre- 
quently during the half hour following the rupture of the mem- 
branes. 

3. When the presenting part is unengaged and the membranes rup- 
ture? a cord prolapses oft,en enough to make at least a rectal 
examination at that time of distinct value. 

4. Tight loops of cord around the neck are hardly ever diagnosed 
until the child is delivered. It. seems justifiable to suggest that 
when no other cause for the asphyxia is apparent, this condition 
should be suspected and the hand introduced to palpate the neck 
region. If this condit,ion were known to exist before the actual 
delivery, the choice of operative procedures employed might be 
influenced by such knowledge. 

The predisposing factors in asphyxia associated with prolonged labors 
are naturally related to the problems of dystocia in general. While the 
deaths due to birth injury in the presence of dystocia are not infre- 
quently the result of unwarranted early interference, those due to 
asphyxia, on t,he other hand, are not. infrequently the result of an 
overconservative policy of managing the labor. But while this over- 
conservatism was displayed in the actual conduct of the labor, the de- 
livery itself was often hastened because of a slowing fetal heart. If over- 
conservatism in the management of labor proves to be an error, leading 
to a state of fetal asphyxia, then rapid delivery in the face of a failing 
heart simply multiplies t,he error. 

While the factors which bring about asphyxia in placental and cord 
complications are obvious, those which are related to the asphyxia of 
the prolonged labor are not well understood. It is conceivable that 
prolonged labor results in intracranial vascular changes which in turn 
affect the fetal respiratory center, or what seems more likely, the more 
marked degree of uterine retraction with prolonged labor brings about 
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a state of relative ischemia of the entire uterine circulation resulting in 
interference with the efficiency of the uteroplacental exchange and subse- 
quent fetal anoxia. In any event, the treatment of fetal asphyxia should 
begin by inhibiting uterine contractions with an anesthetic that permits 
a large admixture of oxygen such as ether. The fetal heart is watched 
constantly and as long as the rate shows gradual acceleration, even if 
the degree of such acceleration is slight, no attempt whatsoever is made 
to deliver the child. Nearly always after a period of five to ten minutes 
the fetal heart becomes rest,ored to a normal rate. At this stage the 
mother should be receiving oxygen in maximal amount and just sufficient 
anesthesia to prevent uterine contractions. Under t.hese conditions 
delivery may be carried out slowly and deliberately. This method of 
treating the asphyxiated child falls in line with the present-day surgical 
principle of treating the patient, which in this case is the unborn child, 
so that he is in the best possible condition before any surgical procedure 
is attempted. 

Asphyxia was of unknown origin in fourteen term infants. There 
was nothing about their deaths which we could relate in any way to 
the mechanism of asphyxia either clinically or pathologically. 

Asphyxia was due to toxemia of pregnancy in 6 cases. While the 
infantile mortality rate is high in severe toxemia, the cause of these 
deaths is not definitely understood, because the fetus is so frequently 
macerated that very little pathologic study is possible. While most of 
the deaths due to toxemia in t.his series, therefore, are entered in the 
large group of macerat.ed babies or among the asphyxias due to pre- 
mature separation of the placenta, a small group showed pathologic 
evidence of asphyxia without demonstrable cause other than the toxemia. 
It is assumed that the toxemic state so alters the uteroplacental exchange 
that the fetal circulation becomes severely compromised. 

As we had planned this survey originally, a study of the influence of 
analgesics on asphyxia and fetal deaths in general was contemplated, 
but the time intervals of administration of drugs were not recorded with 
sufficient accuracy to give value to such an analysis. Only isolated 
instances could be satisfactorily evaluated. There were four cases in 
which analgesic drugs were given in large enough dosage to be con- 
sidered unequivocal fact.ors in the asphyxia. 

TABLE XIV. PREDISPOSING FAVTOKS IN XLL CASES OF BIRTH INJURY 

FACTORS 

Cephalopelvic disproportion 
Uterine inertia (some due to narcosis) 
Not known 
Malposition 

Breech 
Brow 
Face 

Forceps trauma and/or bad mechanics 
Rapid, hard labor (some without analgesia) 
Rapid expulaive labor following medical induction 
Trauma from version, extraction (no other cause) 
Asphyxia with rapid delivery 
Prolonged second stage 
Obstruction from myomas 
Constriction ring 
Forceps trauma in cesarean section 

TERM 

23 
16 
11 

9 
4 
1 
8 
6 
3 
1 
3 
3 
2 
2 
0 I - 

Z-II 

. -  

= 
- PREMATllRE 

n 
0 
7 

5 
0 
0 
1 
3 
2 
n 
0 
0 
0 
0 
1 
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In the rcmaindcr of the asphyxia group, t tic wses that merit, caom- 
ment arc those in which pituitary extract provctl disastrous. Although 
an indispcnsahle drug, its use before delivery at times bccomcs hazar~lous. 
Thcrr WPI’C apl~arcntly more bad rffects when the pituitary rstract was 
;rd~lliIList~c~rt~d intranasall~. It WOUld WeIlL that IVht>Il giVeI in this \Vil,l 

the dosage is indeterminate and that in som(~ eases more of the clr~g ma\- 

1)~ absorbed than can be tolerated with safci~.. Thtb intramuscular ;I(]- 
ministration starting with doses as low as one minim to asccrtailt 111e 
patient’s sensit,ivity to the dru g would seem to Ix! a m11el1 safer j~rwt~- 

dure. 

25 

20 

1.5 

10 

- I)IRIH I*J”R” FETIL YO”T.LII” _---_ 

- CaEsL”FA* sLcno* LIAw.WIL YO”T,L,T” . .  

0 

1935-6-7 1938-9-40 

Fig. 4. 

As might, well be expected, the most important predisposing t’actor 
in the cases of birth injury wa:: cephalopelvic disproportion (Table 
XIV). If the limitat,ions of the pelvis had been accurately known in tilt’ 
22 cases which fall in this category, a well-timed ccsarean section ~~lll(l 
have saved most of these babies. As these birth injuries wcrc being 1’~ 
viewed, it occurred t,o us that there were many more such cases among 
the older records than among the morn recent ones. ()n anal.vsis this 
proved to he true (Fig. 1). Thrrc was a rcdnction in the incidence oi 
birth injuries front 28 per cent of ail fetal deaths in 1935, 1936, and 
193’7 to 14 per cent of all fetal deaths in the years 7938, 1939, and 1940. 
This occurred wit,hout, any rise in the cesarean section or fetal mortalit:, 
rate. On the contrary, both the cesarcan section rate and the fetal mor- 
tality rate showed a slight fall in the more recent years. In explaining 
these results, we believe that, adequate emphasis should be placed upon 
the aid that x-ray pelvimetry has given us. In our combined experiences, 
this has been the most important contributory factor in the reduction of 
the incidence of birth injuries. Roentgenologic pelvimetric studies have 
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not only aided us in choosing the cases of eephalopelvic disproportion 
early in labor when the ccsarean section operation can be done with 
comparative safetp, but they have enabled us to use better mechanics in 
operative pelvic deliveries. 

The cases of birth injury associated with uterine inertia present a 
real problem, for in this group all the refinements of prognostic acumen 
may fail. There is no certain method of determining whether a patient 
with primary uterine inertia will develop efficient uterine contractions 
as labor advances or continue to have desultory ineffectual pains t,hrough- 
out the entire labor. There is real need for an accurate method by which 
a qualitative interpretation of the uterine contraction may be made. 

In eighteen cases the predispo,Gng cause of the birth injury was not 
apparent from the records. While this might he expected in a certa.in 
number of the premature babies, it is difficult to explain the 11 cases 
that occurred in t,erm infants. We can only conclude that such factors 
as cephalopelvic disproportion, forceps trauma, and bad mechanics fre- 
quently go unrecognized, although it should be restated here that the 
forces of labor in the cdurse of molding and descent occasionally map 
cause damage to the fetal head even when there is no apparent trauma. 
This was shown in the analysis of the cesarean section group. 

Just as there should be condemnation of the excessive use of analgesia 
leading to a state of uterine inertia, so we condemn the failure to use 
t.hese valuable drugs when the patient develops unduly fore&l frc- 
quent contractions that characterize precipitous labors. Rapid labor 
whether it develops spontaneously or is t,he result of induction should 
bt treated wit.h proper sedatives or anesthesia to avoid intracranial 
in jury. 

A small but sad group of cases are the three babies t,hat sustained 
intracranial injuries when attempts were made to save them from 
asphyxia. Again, in these cases, better management of the asphyxiated 
baby might have given different results. 

The factors which predispose to congenital pneumonia (Table XV) 
seem to fall into a fairly definite pattern. We have first those factors 

TAELI? xv. PREDISPOSING FACTORS IN ALL CASES OF CONGENITAL PNEUMONA AND 
f?EPTICENIh 

FM'TORH 
XX 

I 

Premature rupture of membranes. uterine inertia, pro- 
longed laGor, intra-parfum inFection 

_ 

Premature rupt.ure of membranes with normal labor 
Not known 
Inadequate pelves and prolonged labor 
Prolonged labor and : 

Narcosis 
Large baby, breech 
Constriction ring 
Medical induction 

Premature rupture membranes and maternal pneumo- 
coccus infection 

Congenital anomaly of the heart 
Erythroblaxtosis 

TERM PREMATURE -- 

28 
13 

7 
0 

3 
1 
1 
1 

1 
1 
1 

I 
1 
5 
0 

0 
0 
0 
0 

0 
0 
0 - 

that predispose to a prolonged labor, namely, uterine inertia and cephalo- 
pelvic disproportion, and to them has been added the premature rupture 
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of the membranes. The problem, therefore, is not fundamentally 
different from that noted in birth injury and asphyxia., for it could he 
said that if the membranes had not ruptured manp of thrsc babies 
would have survived up to the time of delivery, only to be subj&ed to 
the same hazards encountered in those groups. They belong in the 
pneumonia group, therefore, rather than in the birth inJury or asphyskt 
group because the accidental eakly rupture of the membranes cxposetl 
them to an infection which caused their death before they could htt es- 
posed t,o trauma or asphyxia. 

While this form of reasoning mar apply to many of the pneumonia 
cases, it does not apply to all, for we note that in 14 cases labor was 
normal and there is every reason to believe that, had the membranes I’(‘- 
mained intact, a living child would have resulted. There is an impor- 
tant lesson to be learned from these 14 cases in connection with the 
artificial rupture of the membranes either to induce or hasten labor. 
While premature rupture of the membranes is not usually attended 
with serious consequences, the possibility of a fetal pneumonia should 
not be completely dismissed from t,he mind* A good rule to follow 
should be to the effect that the membranes should be preserved at all 
t,imes unless there is reason to believe tha,t the termination of labor will 
nob be long delayed aft.er their rupt.ure. 

In Tablo XVI it is noted that 27.4 per cent of all premature labors 
occur without cause. Premature rupture of the membranes could not 
be listed as a separate predisposing cause of premature labor, because one 
does not know whether the rupture of the membranes occurs as an DC- 
cidental predisposing incident unrelated to labor itself or as a CYJ~- 

comitant part of the premature labor. It was somewhat surprising 

TARLE XVI. PREDISPOSING C'.\I'SES OF PKEI&~TITRE T,moR 

CAUSE 
NO cause (including premature rupture membranes) 
Dead fetus 
Congenital abnormalities 
Premature separat.ion of placenta 
Multiple pregnancy 
Therapeutic interference 
Placenta previa 
Toxemia 
Hydramnios (no congenital abnormalities) 
Acute pyelitis 
Multiole myomas 
High-ampuiation of cervix 
Footling breech 
UndeliGred 
Maternal pneumonia, influenza 
Casarean section 
Bicornuate uterus 
Severe anemia 
Tuberculosis with high fever 
Ruptured cesarean scar 
Foilowing radical mastectomy 
Following fall 
Injection varicose veins with quinine 
Cachexia, gastric cancer 
Self-induced 

- 
- 

- 

z=z 

.- 

_- 

_ 
PERCENTAGE 

27.4 
3.7 
12.1 

c5.i 
3.2 
4.11 
‘4.f) 
2.1 
1.7 
1.7 
I .,I 
1 .L! 
II.!) 
0.9 
Ii.9 
0 .7 
0.5 
0.2 
0.: 
0.2 
0.0 
Il.2 
fl.2 
0." 
02 -- 

99.6 --... 

Association ATIDE 
Centre de Documentation ARIANE



D’ESOPO AND MARCHETTI : FETAL AND NEONBTAL MORTALITY 19 

to find so many eases in which there were definite predisposing factors of 
premature labor. An analysis of these factors brings out a large num- 
ber of unrelated conditions which throws very little light on the problem 
of preventability except for (1) 5 patients in whom there had been a 
high amputation of the cervix, (2) 3 patients in whom a cesarean section 
was done too early in the period of gestation, and (3) 1 patient who re- 
ceived injections of quinine for the treatment of varicose veins. 

DISCUSSION 

With the realization that the presentation of our study includes many 
facts which conform to statistics previously reported and substantiates 
in percentages what some have already known to be true from many 
years of experience and teachin g, we should like to emphasize that our 
results and observations, entirely based on a critical analysis of all the 
cases included in the scope of our study, represent the combined ex- 
perience of the Sloane Hospit,al for Women and the Lying-in of the 
New York Hospital. Each history was carefully reviewed, and we feel 
that the expenditure of time that was demanded fully repaid our ef- 
forts, since in most cases we were able to arrive at a satisfactory evalua- 
tion of the data recorded. 

The results, as they have been reviewed, immediately become associ- 
at,ed with the subject of preventability. How might we have arrived at a 
lower fetal and neonatal mortality rate during the period considered in 
our analysis? How may we benefit now from our experiences in the 
immediate past? How will we be able to reduce fetal and neonatal 
mortality in the future? It would be presumptuous to assume that 
these questions can be fully and satisfactorily answered. However, in 
the light of our analysis, the following comments seem worthy of con- 
sideration. 

A note of conservatism dominates the practice and teaching of ob- 
stetrics in the two clinics represented in the study. Although we cherish 

that note, fair criticism can be directed to a representative number of 
cases in which earlier interference might have saved the baby. Cases of 

prolonged labor without appreciable progress leading to fetal distress 
with subsequent asphyxia and instances in which the presenting part 
was allowed to remain on the pelvic floor and in midpelvis too long dur- 
ing the second stage are examples. 

It appears that a more judicious use of oxygen and ether anesthesia 
in cases where the fetus begins to show early signs of distress in utero 
might have prevented fatal asphyxia. TOO frequently operative inter- 
ference by the application of forceps, breech extraction, or version and 
extraction was untimely hurried in instances of fetal distress, especially 

when following vaginal examination the cervix was found ‘(almost” corn- 
pletely dilated. More oxygen and ether anesthesia and less hurry might 
have prevented fetal death under such circumstances. 
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Asphyxia resulting from terminal separation of the placenta might 
not have proved fatal with IIIOTC active vigibrncc, during t hcb sccontl 
stage. 

There were a considerable number of cases in which the cord prolapsecl 
following rupture of the membranes. Since most of these were XW~ciiltetl 
with abnormal presentations and floating heads and because the accident. 
in many cases, was not detected until a comparatively long interval aflcr 
its occurrence, it, seems that a nnmbcr of babies might not have clictl 
of asphyxia had the obstetrician Imown iJf the prolapse promptly and 
acted accordingly. Patients in active labor with abnormal presentatiorls 
and float,ing presenting parts should be carefully followed antI (‘xitn- 
ined for a prolapsed cord soon after the membranes rupt,urc. 

Too much care and discrimination in the use ot’ oxyt.ocics during labor 
cannot be exercised. Primary felal asphyxia and asphyxia secondar,v 
to premature separation of the tJlac(~rlta, while 0111y a Fc\v in I~III~I~N’I., 
resulted from the administration of pituitrin. 

A consideration of birth injuries rrvcals that tlist)roportion ant1 IJLI~ 

mechanics in the application of and extraction with l’orccps accounts 
for a greater part of the unhappy outcomes. I.nclucst.ionalJl~-, il t imcly 
resarean section was indicated and would haw savrd the baby in nmny 
instances. To cope with this problem, it hecomc~s evident that wc should 
be incessantly striving for a more accnrat.c cvaluat ion of each individual 
case. Today we believr that x-ray prlvimctry is 011t’ 01’ the invaluabk 
adjuncts which is enabling LIS t,o rcfinc 0~11’ judgment and decision in 
making better selection of these cases for ccsarcan section and ~OIW~IJS 

delivery. 
Medical induction with quinine and with or without pituitrin is not an 

obstekic procedure without potential hazard. Rapid and cspulsivc 
labors following medical induction with subsrqucnt birth iu,jury OI 
asphyxia to the fetus are not rarities. Ii’or this reason, only the most, 
justifiable indications should bc current whenever ir medical induction 
is contemplated. 

The different, individual factors and combination of factors influencing 
fetal mortalit,y are much too great, to enumerate and consider. Howcvcr, 
prevention of fetal deaths as well as maternal deaths is still intimately 
related to lJet,tc!r ilIlt+parhUt C’ill’V. better obst,ctric training, improve- 
ment in operat,ivc procedures and tcrhniques, and SO far as the neonatal 
baby is concerned, a better understanding OF its immediate pcdiat ric 
problems. 

Primary uterine inertia, premature labor, premature rupture of the 
membranes, the effect of analgesia on fetal respiration and circulation, 
the onset and mrrhanism of labor, are major problems which remain 
beyond our complcl c underst,anding. The hope of the future lies in iheir 
solution. True, great strides have been made. For example, researches 
on x-ray pelvimetry are beginning to give us some insight. on t,hc effect 
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of the forces and mechanism of labor, endocrinology is advancing 0~ 
knowledge of the physiology of the uterus, and the work of Snyder and 
many others is contributing newer coneept,s of intrauterine respiratory 
physiology and the effect of drugs and anesthetics on fetal respiratory 
and circulatory centers. 

In striving to reduce fetal mortality, we cannot lose sight of its re- 
ciprocal, maternal mortality. The two are inseparable so far as they 
reflect the brand of our obstetric practice, since one cannot be funda- 
mentally sacrificed at the expense of the other. The best obstetrics will 
always be projected in our constant efforts to reduce both infantile and 
maternal mortality. 

SUMMARY 

1. The study’ is concerned with a report of 1,000 fetal deaths occurring 
among 25,823 deliveries at New York Hospital and the Sloane Hospital 
for Women. On the basis of live births, the gross fetal mortality rate 
was 4.03 per cent. If only the viable infants are included, the rate is 
3.66 per cent. 

2. Asphyxia is the most common cause of fetal death. 
3. There is a higher fetal death rate in the Negro. 
4. Multiparas and primiparas show essentially the same fetal death 

rate. 
5. The greatest net gain of living over dead children occurs among 

women between 20 and 24 years of age. After the age of 30 the woman 
delivers a proportionately greater number of dead babies than she did 
before that age. 

6. In labors that exceed thirty hours, the fetal mortality rate doubles. 
7. Spontaneous deliveries show the lowest fetal death rate. High 

forceps show the highest. 
8. On the basis of the material studied, a reduction of the fetal death 

rate suggests the following: 

(a) Labors that exceed thirty hours in duration should receive the 
benefit of consultation, unless delivery is imminent. 

(b) Interference should be avoided unless absolutely justifiable; the 
best results are obtained in spontaneous deliveries. 

(c) Pelvic conformation should be studied roentgenologically if there 
is doubt, Both see and feel the cephalopelvic relationship. 

(d) The mechanism of delivery should be adapted to the architecture 
of the pelvis in operative deliveries. 

(e) In dystocia, avoid interference if progress is being made even 
though the progress is SLOW, but do not unnecessarily delay delivery if 
progress has come to a standstill. 

(f) The asphyxiated baby should be treated before delivery. Avoid 
hurry in delivering these babies. 

(g) The fetal heart should be auscultated frequently for one-half 
hour after membranes rupture. 
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(h) Examine patient after the membranes rnpt,urc if the presenting 
part was high prior to their rupture. 

(i) Examine for light cord around ncrk wb~n thc>re is no other ob- 
vious cause for asphyxia. 

(j) Use sedatives sparingly when labor is going to be prolonged. I’sc 
them freely in cases of precipitate labors. 

(k) IJse pituitrin with great care if at all before parturition. 
(1) Save premature babies by adequate pediatric organization. ‘l’hc 

first twenty-four hours are the most important. 
(m) Research in the causes of labor, the causes alld early detwiion 

of uterine inert,ia. 1 he causes of prrmature rupt,ure of membranes, mcans 
of predetermining the size of the fetus, the yh.vsiology of f&al respira- 
tion, t,he mechanics of molding and birth injuries? and the physiology 
of the premature infant will all aid materia,lly in further reducing t hc 
infantile mortality rate. 

THE CLINICAII SIMILARITY (~I~‘ CORPUS LlJT.EUM CYST 
AND ECTOYIC PREGNANCY 

s. LEOK ISRAEL, M.D., PHILADEJ,PHIA, Pa. 

(From th.p Department of Gynecology of the Mount ,%nai Hospital and the fkprt- 
merit of 0bstrtric:r and Gyrwcology of the Hospital of the 

University of Yerrrtsylmr~icc) 

T HERE is, perhaps, no better known and no more dramatic condition 
in gynecology than that of ruptured tubal pregnancy with massive 

intraperitoneal hemorrhage. The classical picture of sudden, severe, 
tearing pain in the lower abdomen followed by shock in a woman of 
childbearing age offers little chance for diagnostic error. It is, morc- 
over, not essential that, the diagnosis in such instances be precise, for 
laparotomy is obviously and urgently required. A diagnostic problem 
is encountered, however, in either the unruptured variety of t,ubal preg- 
nancy or the type which causes a slow intra-abdominal hemorrhage 
through the tubal lumen, tubal abortion. Many of the patients coming 
within either of these two grouz)s of tubal gestation, the unruptured 
and the tubal abort,ion, present symptoms so mild, complaints so 
bizarre, and physical signs so vague that it is not unusual for the illness 
to be misinterpreted. When the patient’s history fits into the textbook 
pattern of ectopic gestation, irregular uterine bleeding following a 
missed period and accompanied by recurrent episodes of lancinating 
pain in the lower abdomen, its recognition oilers litt,le difficulty. This 
conventional clinical picture of either unruptured tubal pregnancy 
or tubal abortion is, lrowever, occasionally mimicked to a most sur- 
prising degree by another, less serious, intrapelvic disorder, the corpus 
luteum cyst. 
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