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The causes of fetal death may be grouped under two main heads :

maternal and fetal, but it is difficult to classify them in such a simple
manner. A fetus, Holland1 has stated, becomes an infant, child or

baby as soon as it has breathed. The fetus dies when its heart ceases

to beat. Ballantyne
2

has suggested that the term stillbirth should be
applied if a child is born "still" but with discoverable signs of life,
such as a beating heart, and that deadbirth should be applied if life
is actually extinct. De Lee3 feels that the simplest classification would
use the two terms synonomously. In this report all births included as

stillbirths are those in which the fetus never breathed, even though the
heart continued to beat for a few minutes after birth.

This report is based on observations made in 338 necropsies per-
formed on stillborn fetuses examined in the department of pathology
at the University of Minnesota from July, 1928, to September, 1930.
In order to group the cases accurately, the history of the pregnancy and
labor was utilized as well as the postmortem data. Forty-seven of the
group were born before the twenty-eighth week of uterogestation ;
strictly speaking, the fetuses being regarded as nonviable at that time,
their births would not be classified as true stillbirths. The cases may
be regarded as fairly representative, for they include stillbirths both
at hospitals and in homes. They are classified according to the age of the
fetus, which is determined by the length in centimeters in accordance
with Hasse's rule. Records were incomplete in certain of the necropsy
reports ; therefore, one group must be listed as age unknown. The
primary cause of death is listed and tabulated, but explanation supple¬
mentary to these data reveals contributing causes that may have been
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potent factors in certain of the cases. The figures shown in the tabu¬
lation represent what was found in the given material; no attempt is
made to offer a basis for estimation of the causes of stillbirth throughout
the country.

Syphilis was the cause of death in 5.32 per cent of the cases. The
demonstration of Spirochaeta pallida is, of course, absolute evidence
of syphilis. There is a great deal of other evidence, some of great and
some of small value. Observations on which a diagnosis of the condi¬
tion depended in this report were osteochondritis in the ends of the
long bones, enlargement of the liver, spleen or both, or demonstration
of the organism in certain of the fetal tissues stained by the Levaditi

Causes of Death in 338 Cases of Stillbirth

Age, Months
Less 10

Fe- Per Than and Un-
Oause oí Death Males males Total Cent 5 5-6 6-7 7-8 8-9 9-10 More known

Stillbirth. 180 158 338 .... 1 10 36 42 43 59 101 46
Syphilis. 11 7 18 5.32

.. ..

1 3 4 7 ...

.

S
Toxemia ol pregnancy. 6 9 15 4.42 .... 1 4 3 3 3 1
Placentapraevia. 4 7 11 3.25. 3 2 5 1
Abruptio placentae. 9 3 12 3.55

.

2 1 4 4 1
Prolapse and compression
Ofcord. 4 5 9 2.66

....

1
..

1 3 4 ..

Prematurity. 33 21 54 15.97 1 3 16 12 12 2 .. 8
Pastmaturity. 2 2 4 1.18. 4
Trauma atbirth. 54 47 101 29.88 .. 1 5 5 8 18 61 3
Malformation (conKonital).. 15 22 37 10.94

..

18 7 5 5 3 8
Vaginal bleeding (cause un¬
known). 2 2 4 1.18 .. .. 2.. .. 1 .. 1

Difficult labor (cause not
given). 2 2 0.59. 1 1

Asphyxia (cause undeter¬
mined). 1 .. 1 0.29. 1

Meningitis (focal). 11 0.29. 1
Fetus papyraceous. 1 1 0.29. .. 1
Oligohydramnios. 1

..

1 0.29 . 1
Intra-uterine death (macer¬
ated). 31 23 54 15.97

..

5 2 7 6 9 9 16
Undetermined. 7 6 13 3.84 . 1 .. 2 7 3

method. The maternal Wassermann reaction of the blood was positive
in the six cases in which the test was made. The most constant obser¬
vation was syphilitic osteochondritis, which was present in eleven cases.
There were more males than females in the series. In ten cases the
bodies were macerated; MacCallum stated that this is often observed.
One fetus had multiple congenital anomalies, one had hydrocephalocele,
one had a DuBois abscess, one had universal hydrops, and one had
hydrops of all the serous cavities. Williams * reported 302 fetal deaths
at the Johns Hopkins Maternity Hospital between April, 1916, and
December, 1919; syphilis was the cause of death in approximately a

third of the cases.
Maternal toxemia caused 4.32 per cent of the deaths. The cases

may be further subdivided into four cases of eclampsia and eleven cases

4. Williams, J. W.: The Significance of Syphilis in the Prenatal Care and
Causation of Fetal Death, Bull. Johns Hopkins Hosp. 31:141 (May) 1920.
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of toxemia, in which two or more of the following conditions occurred :

hypertension, albuminuria, disturbances of vision and edema. Labor
was frequently premature in cases of toxemia, as is indicated in the
tabulation. Fairbairn 5 stated that in eclampsia the fetal mortality is
due to toxemia, prematurity, placental abnormalities and injuries from
operative intervention. The condition of the placenta is undoubtedly a
factor in fetal mortality from toxemia, but it was not examined in the
cases under consideration. Three fetuses showed evidence of intra-
cranial trauma. Five of the bodies were macerated, and in one case

there was a history of premature rupture of the membranes. At Harper
Hospital ß in Detroit, the most common cause of fetal death in non-

viable (before seven months' development) and in premature, but viable,
fetuses, was found to be nephritic toxemia. In mature fetuses the most
common cause of death was associated with labor and delivery.

As indicated in the table, the fetal mortality in placenta praevia is
due no doubt in part to the fact that the accident so frequently occurs

while the fetus is premature. In other cases, the fetus perishes from
asphyxiation, the result of placental hemorrhage, and occasionally it
succumbs in attempts at extraction through an imperfectly dilated cervix.
In eight of the cases in this series there was evidence of trauma of
birth. The proportion of deaths due to placenta praevia was 3.25 per
cent. In four cases (1.18 per cent) vaginal bleeding the cause of which
was not given was listed as the cause of death.

Premature separation of the placenta was the cause of death in
3.25 per cent of the cases, and prolapse and compression of the cord was

the cause in 2.64 per cent ; in both instances death was due to imperfect
oxygénation, since the supply of properly aerated blood through the
umbilical vessels was partially or completely shut off. De Lee stated
that operation for prolapsed cord results in a mortality of from 40 to
50 per cent, and that if nature is left to take its course, it is 80 per cent.
Fairbairn feels that the mortality associated with prolapse of the cord is
not less than 60 per cent. In three of the cases in this series in which
prolapse and compression of the cord had occurred, there was evidence
of trauma at birth. Two bodies were macerated.

From the pathologic standpoint, premature fetuses must include two
groups : one consisting of fetuses whose death occurred during the
period of nonviability, that is, before the twenty-eighth week, and the
other consisting of those beyond the twenty-eighth week of development.

5. Fairbairn, J. S.: Obstetrics and Gynecology Text, New York, Oxford Uni-
versity Press, 1921.

6. Kamperman, George : Fetal Mortalities : An Analytical Study Based on

Two Years' Records (1925-1926) at Harper Hospital, Am. J. Obst. & Gynec. 16:
66 (July) 1928.
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Lyon T stated : "We should regard stillbirths as those that occur beyond
the twenty-eighth week only, and should not be held responsible for the
life of the child before the period of viability." In the 338 cases,
fifty-four (15.97 per cent) of the births were premature; there was

no other obvious primary cause of death. Twenty- fetuses were born
in the nonviable period. Twenty-six were born in the viable period,
and the age of eight could not be calculated because of incomplete
records. In two cases the mother had fallen shortly before delivery,
and in one case the mother had an appendectomy eight days before
delivery. Four of the mothers gave a history of previous abortions,
miscarriages, premature labor or stillbirth ; in other cases an adequate
history was not obtained, so this figure is not of much value. In one
case there was history of threatened abortion.

In four of the cases the only attributable cause of death was birth
past maturity. The average length of these fetuses was 52.5 cm., and
the average calculated duration of pregnancy was ten and a half months.
The history of pregnancy and labor was essentially normal. In every
instance the duration of pregnancy was calculated from the length of
the fetus. Kamperman quoted De Lee as considering birth past
maturity a just cause for fetal death.

The deaths due to trauma of birth constituted 29.88 per cent of all
the. stillbirths. It may be noted that the frequency of trauma increases
with age, and that the greatest incidence is at ten months or more.

In cases in which the fetus had matured or was past maturity, the size
of the fetus was a factor necessitating operative procedures in which
trauma is not infrequent. The most common injury at birth was lacera¬
tion of the falx cerebri, the tentorium cerebelli, or both, with or without
intracranial hemorrhage. In four cases there was hemorrhage in the
suprarenal glands and in one case the sole evidence of trauma was

bilateral hematoma of these glands. Rupture of the liver and hemor¬
rhage from it occurred in three cases, besides intracranial injury. In
six cases one or more bones of the skull were fractured.

Beneke's method was employed in opening the skull ; that is, two
oval windows were removed from either side of the sagittal suture.
This exposes the cerebral and cerebellar hemispheres without injury
to the falx or sinuses ; thus free blood cannot be attributed to faulty
technic.

Nineteen deliveries were made by forceps, four by craniotomy, three
by cesarean section and nine by version and extraction. In three cases

labor was induced, and in two the membranes ruptured three or more

days before delivery; in the remaining cases delivery was spontaneous.
7. Lyon, E. C., Jr. : Study of Still Births Occurring in 4,000 Consecutive

Deliveries, Tr. Am. Gynec. Soc. 52:160, 1928.
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Serbins has satisfactorily explained the preponderance of cerebral
hemorrhage following delivery by forceps. With the application of the
blades the longitudinal diameter of the skull is increased, and there is
compensatory shortening of the transverse diameter with undue tension
on the falx cerebri and on the tentorium cerebelli, thus producing a tear
of the tentorium, the adjacent sinus and veins of Galen.

Chase 9 has noted that if birth occurs prematurely, tentorial splits are

relatively more common than if birth occurs at full term. This, he has
shown, is partly due to the immaturity of the fibers of the durai sep¬
tums in cases of premature births. At this time, the blood vessels are

delicate, there is an abundance of lymph spaces and the falx and ten¬
torium contain few collagenous fibers or elastic fibrils, being composed
chiefly of fibroblasts. Thirty-seven of the births in this series were

premature, and six occurred in the nonviable period.
Malformations were the cause of death in 10.94 per cent of the cases

of stillbirths. This percentage probably is not an index of the fre¬
quency of malformations in stillbirths as a whole. Many of the cases

were referred to pathologists by general practitioners who, no doubt
knowing the relative infrequency of malformations, made particular
efforts to bring such cases to necropsy. In the series of cases at Harper
Hospital, previously referred to, malformation was the fourth most
common cause of stillbirth as compared to the third most common cause

in this report.
There were twenty-one fetuses with anencephaly. Extremely small

suprarenal glands were noted in all of these cases. There were seven cases

of craniorachischisis, spinorachischisis or both, four cases of menin-
gocele, two of meningo-encephalocele, one of hydrocephalocele and two
of multiple congenital anomalies. In one of the last cases, spina bifida,
aplasia of the bones of the skull, supernumerary digits, deformity of the
aortic valves, contiguity of the spleen and pancreas, bicornate uterus and
hypoplasia of the cerebellum were present ; in the other, craniorachischi¬
sis, aplasia of the abdominal wall, exstrophy of the bladder, bilobate
right lung, accessory spleen, defect of the diaphragm, two appendixes,
imperforate anus, cystic uterus, deformity of the wall of the thorax and
deformity of the left kidney were present. Among the cases in which
death was due to syphilis there was one of hydrocephalocele and one

of multiple congenital anomalies. In the cases in which death was due
to trauma, malformations occurred in three; coarctation of the aorta

8. Serbin, W. B.: Report of 320 Fetal Postmortems at the Chicago Lying-In
Hospital, Am. J. Obst. & Gynec. 15:682 (May) 1928.

9. Chase, W. H.: An Anatomical Study of Subdural Haemorrhage Associated
with Tentorial Splitting in the Newborn, Surg., Gynec. & Obst. 36:31 (July) 1930.
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in one, spinorachischisis and meningocele in one, and harelip and cleft
palate in one.

In two cases, difficult labor, the nature of which was not given in the
records, was the cause of death. It is probable that if detailed histories
of labor were available, these cases might well have been placed in
another group. In one case death was due to asphyxia, the cause of
which was not determined. Focal meningitis was found in one case ;
in this case the mother had had bronchopneumonia and beginning cardiac
decompensation at the time of delivery. Organisms were not demon¬
strated in smears taken from the involved meninges. There was one

instance of papyraceous fetus; the body was macerated at birth and
adherent to the placenta. The twin was normal. Oligohydramnios
was the cause of death in one case. The mother had intestinal obstruc¬
tion and acute psychosis at the time of delivery. She gave a history
of two miscarriages.

In one group of cases no obvious primary cause of intra-uterine
death was found ; in all these cases the fetuses were macerated at birth.
It seems justifiable to group these deaths separately under the heading
of maceration. These cases comprised 15.97 per cent of the whole series
and made up the second largest individual group. Although the Leva-
diti staining fluid was not used on all the macerated fetuses, none

exhibited the usual gross characteristics of congenital syphilis.
Strachan 10 concluded that maceration is the result of retention of the
dead fetus in utero whatever the cause. The bony changes in any macer¬

ated fetus bear a resemblance to syphilitic osteochondritis and have to
be carefully differentiated. Microscopically, the macerated tissues show
autolysis of the cell structures of the various organs, edema of the inter¬
stitial tissues and extrusion of erythrocytes. In Strachan's cases the
condition associated most frequently with maceration was maternal
albuminuria; then followed syphilis, maternal eclampsia and extensive
placental infarction, respectively. The necropsy records in our cases

do not give sufficient data to determine the cause of maceration. This
group might well be classified as not determined, being differentiated
only by the presence of maceration.

There were thirteen cases (3.84 per cent) in which the cause of
death was not determined. All the fetuses were of viable age. There
was no pathologic evidence of fetal disease, injury or malformation.
There was no history of difficult or complicated labor, maternal disease
or other just cause of fetal death. This formed the sixth largest group
(table).

10. Strachan, G. I.: The Pathology of Foetal Maceration; a Study of Twenty\x=req-\
Four Cases, Brit. M. J. 2:80 (July 15) 1922.
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This report has not been offered for the purpose of forming well
fixed conclusions as to causes of stillbirth in all localities. It includes
data on a group of subjects most of whom came from a rather extensive
metropolitan area, and were referred for postmortem examination by-
general practitioners and specialists. Several observations, however,
are worthy of note: 1. Trauma held a paramount place among the
causes of fetal death. 2. Prematurity, from whatever cause, is a potent
factor in the cause of stillbirth. 3. There is a large group of cases
of macerated and fresh fetuses in which the cause of death has not been
determined.
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