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ARTICLE INFO ABSTRACT

Keywords: Introduction: Autopsy is regarded as the “gold standard” to determine probable causes of stillbirths. However,
Stillbirth autopsy is expensive and not readily available in low- and middle-income countries. Therefore, we assessed how
ClaSSiﬁcaﬁ‘_m the clinical cause of death is modified by adding placental histology and autopsy findings.

211‘1‘::;3‘1 histology Method: Data from the Safe Passage Study was used where 7060 pregnant women were followed prospectively.
WHO ICD PM Following a stillbirth, each case was discussed and classified at weekly perinatal mortality meetings. This clas-

sification was later adapted to the WHO ICD PM system. Clinical information was presented first, and a possible
cause of death decided upon and noted. The placental histology was then presented and, again, a possible cause
of death, using the placental and clinical information, was decided upon and noted, followed by autopsy in-
formation. Diagnoses were then compared to determine how often the additional information changed the initial
clinical findings.

Results: Clinical information, placental histology, and autopsy results were available in 47 stillbirths. There were
major amendments from the clinical only diagnoses when placental histology was added. Forty cases were
classified as due to M1: complications of placenta, cord, and membranes, when placental histology was added
compared to 7 cases with clinical classification only, and M5: No maternal condition identified decreased from
30 cases to 3 cases. Autopsy findings confirmed the clinical and placental histology findings.

Discussion: Clinical information together with examination of the placenta revealed sufficient information to
diagnose the most probable cause of death in 40 of 47 cases of stillbirth (85%).

After adjustment for site, the most common risk factors were infants not

Stillbirth is the delivery of a fetus which shows no signs of life at birth suspected to have been growth restricted antenatally (HR 5.0), birth-

at a gestational age of at least 22 weeks [1]. As stillbirth rates are
declining slower than infant or maternal mortality rates [2], more
attention should be focussed on this global problem. Numerous classi-
fication systems of stillbirth have been proposed [3]. Clinical informa-
tion prior to and at the time of the demise, is essential for the full
utilization of these classification systems. Although autopsy has tradi-
tionally been regarded as the gold standard to determine the probable
cause of death in clinically unexplained stillbirth, placental pathology
has increasingly been utilized as an alternative or supplementary tool to
determine the cause of stillbirth. Hirst et al. studied more than 60,000
births of which 533 were stillborn, including 445 antepartum deaths [4].

weight <3rd centile (HR 4.6), HIV/AIDS (HR 4.3) and essential hyper-
tension (HR 4.0). These risk factors are associated with placental
insufficiency. Pinar et al. studied placentas from 518 stillbirths and 1200
live births. In comparison to live births, placentas of stillbirths were
more commonly associated with velamentous cord insertion, diffuse
distal villous hypoplasia, inflammation, vascular degenerative changes
in the chorionic plate, retroplacental hematomas, intraparenchymal
thrombi, parenchymal infarction, fibrin deposition, fetal vascular
thrombi, avascular villi and hydrops [5]. These findings illustrate the
value of histological examination of the placentas of stillbirths. Gibbins

Abbreviations: WHO, World Health Organization; ICD, International Classification of Diseases; PM, Perinatal Mortality.
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Abbreviations

FHR Fetal Heart Rate

FVM Fetal Vascular Malperfusion

HR Hazard Risk

ICD International Classification of Diseases
MVM Maternal Vascular Malperfusion
PM Perinatal Mortality

RCT Randomized Controlled trial
SPS Safe Passage Study

VUE Villitis of Unknown Etiology
WHO World Health Organization

et al. examined 512 stillbirths and found that 23.6% had a possible or
probable cause of death due to placental pathology [6].

The Stillbirth Collaborative Research Network prospectively exam-
ined stillbirths in 500 women. An autopsy was done on 512 neonates. A
probable cause of death was found in 60.9% of stillbirths and a possible
or probable cause in 76.2%. The most common causes were obstetric
conditions (29.3%) and placental abnormalities (23.6%) [7].

Observations from another prospective study in 354 stillbirths born
to 350 women highlighted the most common causes were maternal
medical conditions (21%) and placental or fetal infections (19%), as well
as pathological placental conditions (19%). No cause of death could be
found in 18% of stillbirths [1].

A further retrospective study also used placental histopathological
information and autopsy to find probable causes of stillbirths, focussing
on 140 stillbirths [8]. The most common fetal finding was intrauterine
growth restriction (48.54%), while after autopsy and placental histology
27.1% of the causes were attributed to placental insufficiency and 40.0%
were unexplained.

Autopsy rates are declining globally [9]. Many mothers who declined
autopsy believe that limited additional information could be gained
from autopsy [10]. Consent to autopsy is also negatively affected by the
understandably emotional response to stillbirth [11]. The need for im-
mediate burial in many communities further hamper the performance of
perinatal autopsies [12]. Verbal autopsies, where cause of death is
determined from information supplied by the health care workers
attending the delivery [13], have been introduced to address the lack of
essential information. This method is associated with generalizations
and infrequent causes of stillbirths would unlikely be identified.

As the placenta is readily available and as placental conditions are
the main cause of stillbirth [6,14,15], it is necessary to determine what
additional information the autopsy contributes to determining cause of
death if placental histopathology has been performed.

In South Africa, where histological examination of the placenta is
infrequently requested and autopsy even more infrequently, the cause of
stillbirth is unexplained in 22.8% of births despite careful clinical
evaluation [16]. Limited resources should therefore be utilized very
carefully to obtain maximum benefit. The question therefore arises as to
what additional information regarding the cause of stillbirth could be
obtained by doing an autopsy after placental histopathology. Informa-
tion from the Safe Passage Study (SPS) offered a unique opportunity to
answer this question as histological examination of the placenta and
autopsy were performed whenever possible in all stillbirths in the study
[17].

1. Methods

The SPS of the Prenatal Alcohol in SIDS and Stillbirth Network
(PASS) was developed to test the hypothesis that prenatal alcohol
exposure is associated with increased risk for stillbirth and/or sudden
infant death syndrome (SIDS). Recruitment for this prospective study
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began on August 1, 2007 and ended on January 31, 2015. Inclusion
criteria were written informed consent, singleton or twin pregnancy,
maternal age of 16 years or older, gestational age of at least 6 weeks, and
ability to communicate in Afrikaans or English [17]. In this study, we
focused on 93 stillbirths investigated at Tygerberg Academic Hospital,
Cape Town, South Africa [15].

At the recruitment visit, participants provided informed consent
which included collection of the placenta for histological examination
after delivery. After a fetal demise, a separate informed consent was
obtained for autopsy. Research midwives checked labour ward admis-
sions and deliveries daily to determine if a study participant had
delivered. In cases of fetal demise, the social worker and senior
personnel of the study were alerted to provide support and counselling
and, at an appropriate time discussed consent for autopsy [18].

When a stillbirth occurred, the participant was asked to consent to
fetal autopsy and to donate fetal brain tissue [19]; consent for cord blood
and the placenta was obtained at the time of recruitment. For this
analysis, the primary stillbirth outcome was defined as a fetal demise
delivered at 22 weeks gestation or later [20].

All stillbirths before 22 weeks were excluded from the present study.
We therefore followed the definition the WHO recommends for in-
country national reporting [20] The gestational age at demise was
estimated by considering the following: the gestational age at delivery
(as established by an early ultrasound examination), the last gestational
age when there was evidence of a live fetus (e.g. recording of the fetal
heart rate (FHR) or observing fetal heart activity by ultrasound), mea-
surement of the foot length at autopsy or estimation of the gestational
age by the pathologist (using organ weights and degree of maceration)
[21]. Gestational age, as determined by an early ultrasound examina-
tion, was accepted as the most important indication of gestational of at
delivery. In cases where there was uncertainty, such as when demise had
occurred long before birth, assessment of gestational age by foot length
was considered as the most helpful [21]. If the gestational age at de-
livery was less than 22 weeks, the delivery was reclassified as a late
second trimester miscarriage [22].

Examination of the placenta and the autopsy were done by experi-
enced perinatal pathologists (CW, PS). The pathologist received no in-
formation on the conditions surrounding the stillbirth except the
gestational age at delivery. Details on examination of the placenta and
autopsy are given in a previous publication [15]. Guidelines of the
Amsterdam conference, as published by Khong at al. [23], and a review
by Redline [24] were followed to identify placental lesions.

Placentas and selected samples of fetal organs taken at autopsy,
were placed in 10% buffered formalin. The placentas were examined
macroscopically, photographed, and described at the pathology labo-
ratory according to standardised protocols (Appendix A-placenta).
Placental and fetal tissues were sampled and routinely processed to
Haematoxylin and Eosin-stained slides for examination. Two experi-
enced perinatal pathologists (CW, PS) examined the slides and reported
following standard templates (Appendix B - placenta). To prevent bias
the only clinical information that was provided was the GA at delivery.

Diagnosis of MVM was based on a constellation of macroscopic and
microscopic findings, not all of which were present in an individual case.
A minimum of three items were required for the diagnosis (Fig. 1A and
B). Macroscopic findings of MVM included placental weight for
gestation, infarction and retroplacental hemorrhage. The placenta was
considered small if the trimmed weight was <10th centile for the
gestation [25] Macroscopic infarction was defined as firm solid areas
extending from the basal plate with the apex towards the fetal surface.
Any infarction in a preterm placenta and >5% infarction at term was
regarded as pathological. As placental abruption is a clinical diagnosis,
the corresponding pathological term, retroplacental hemorrhage (RPH),
was used. Macroscopic RPH was defined as an indentation of >15% of
the maternal surface of the placenta often with gross intervillous hem-
orrhage. Microscopic placental features of MVM included micro-
scopic RPH or infarction, distal villous hypoplasia, accelerated villous
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Fig. 1. A) Is a medium power image of a stem villous on top and an interme-
diate villous protruding from 6 o’clock. The space in the middle is taken up by
very small villi with syncytial knots, a pattern called distal villous hypoplasia.
B) Decidual maternal vessels showing fibrinoid necrosis (green arrow) and
collection of foamy macrophages (blue arrow) with narrowing of the vessel
lumen. C) A focus of avascular villi (bottom half) which contrast with the viable
villi (upper half) from a case of fetal vascular malperfusion (FVM). D) Image
shows a stem villous with a near-occlusive thrombus, also from a case of FVM.
All images are H&E-stained sections.

maturation, decidual arteriopathy and increased syncytial knots (Fig. 1
A). Increased perivillous fibrin and increased extravillous trophoblast,
previously regarded as features of MVM, are now no longer part of the
Amsterdam consensus criteria for MVM but were still recorded in this
study [23]. The microscopic criteria for RPH were the presence of blood
beneath the decidua and dissecting into the decidua and placental pa-
renchyma, with congestion and/or intravillous hemorrhage, sometimes
with additional coagulation necrosis of the syncytiotrophoblast nuclei
with overlying infarction. Distal villous hypoplasia was diagnosed when
villi were small and stringy, elongated or appeared tiny, barely the size
of a syncytial knot. This could be focal or diffuse and was usually only
seen in placentas less than 32 weeks. Accelerated villous maturation was
diagnosed when villi were hypermature for a known GA and usually
associated with an increase in syncytial knots (size and number).
Decidual arteriopathy refers to an absence of spiral arterial remodelling
with mural hypertrophy only or with fibrinoid necrosis with foam cells
(Fig. 1 B). Increased syncytial knots were reported if they were found in
>33% of villi at term.

Diagnosis of FVM (see Fig. 1C and D) was based on any two of the
following criteria: avascular villi, chorionic plate/stem villous throm-
bosis, microscopic thrombosis of the cord, or villous-stromal karyor-
rhexis [23].

Features of inflammation included chorioamnionitis (ascending
infection), and villitis which included infectious and non-infectious
villitis (villitis of unknown etiology (VUE)). Chorioamnionitis staged
and graded per Redline 2003 [26] and additional features such as sub-
chorionic micro-abscesses were noted. Villitis was recorded as acute —
neutrophilic, or chronic — lymphocytic/histiocytic. If chronic features
such as plasma cells or an accompanying funisitis or viral inclusions
were present that might suggest a specific or infective etiology further
investigations were undertaken. The remainder were recorded as VUE
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and graded as patchy, multifocal or diffuse and the presence of oblit-
erative fetal vasculopathy was noted as it has prognostic significance
[27,28].

All stillbirths were presented and discussed at the weekly multi-
disciplinary perinatal mortality meetings of the Department of Obstet-
rics and Gynaecology, attended by obstetricians, maternal-fetal sub-
specialists, neonatologists, pathologists, geneticists, ultrasonologists and
midwives. The clinical information was presented first, and the most
probable primary cause of death decided upon and recorded using the
Perinatal Problem Identification programme (http://www.ppip.co.za/
saving-babies/) The placental histology was then presented and again
a probable cause of death, using the placental and clinical information,
was decided upon and recorded. The same was done for the autopsy
information which was presented to the meeting after the previous
probable causes have been decided upon. The diagnoses were docu-
mented after each decision and kept for later analysis. At a later stage the
cases were seen by two external pathologists for the SPS and presented
at the SPS consensus pathology meetings for confirmation of the di-
agnoses. The WHO ICD PM classification of the stillbirths [29], was
retrospectively applied to classify the deaths as described by Lavin et al.
[30]. Stillbirths at or after a gestational age of 20 weeks were discussed
at the meetings to meet the SPS definition of stillbirth. However, as
South Africa uses the WHO definition of stillbirth (http://www.who.int
/maternal_child_adolescent/epidemiology/stillbirth/en/),. All still-
births before 22 weeks were excluded from the present study. We
therefore followed the definition the WHO recommends for in-country
national reporting [20].

Causes of demise determined according to the clinical information
only or determined by combining the clinical information and the
placental findings, and determined by the combination of clinical in-
formation, placental and autopsy findings were then compared to assess
how often the additional information changed the initial clinical
determination of the cause of the stillbirth. The SPS has been approved
by the Health Research Ethics Committee of Stellenbosch University.

2. Results

There were 7110 births from 7060 pregnancies in the study. Initially
129 possible stillbirths at or after 20 weeks were identified. After the
exclusion of 14 terminations of pregnancy, 14 miscarriages before 22
weeks and 8 twin pregnancies, 93 singleton stillbirths at or after 22
weeks’ gestation remained for the analysis. Clinical information,
placental histology, and autopsy results were available in 47 stillbirths,
clinical information, and placental histology in 28, clinical information
only in 15, clinical information and autopsy in 3 (Fig. 2). Placental
histology was done in 75 stillbirths (80.7%) and autopsy in 50 (53.7%).

This analysis is limited to 47 stillbirths, where the information was
available in all three categories (clinical information, placental histol-
ogy, and autopsy). The main findings on admission for delivery of the
stillbirth were suspicious placental abruption, (26%), Reduced fetal
movements (19%), and preterm uterine contractions (15%) (Table 1A).
The main autopsy findings were intrapartum hypoxic stress (30%), a
normal fetus (21%), and poor growth/immaturity (15%) (Table 1B). The
mean maternal age and parity were 24.4 years and 1.1 respectively. The
mean gestational age at delivery was 214.4 days (between 30 and 31
weeks) and the mean birth weight 1316.6 g (Table 2 A). There were 49%
male infants, 59% of the stillbirths were macerated and fetal death
during labour occurred in 13% of participants. There were four cases of
syphilis of which three were congenital syphilis at autopsy, where the
women were not treated for a positive rapid precipitation reaction tests
and one where the woman was successfully treated and no signs of
syphilis were found at autopsy (Table 2B).Table 3A gives the causes of
death using only the clinical information and Table 3B gives the causes
of death with the clinical and placental histology combined. There was a
marked shift in classifications from clinical only diagnoses to clinical
and placental histology; 40 cases being classified as due to M1:
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Fig. 2. Study profile.

Table 1
Main findings on admission for delivery of the stillbirth.

Table 2
Background information on the stillbirths.

A: Presenting maternal clinical conditions (n = 47)

A: Basic statistics of stillbirths (continuous data)

Variable N % Variable N Mean SD Median  Range
Placental abruption suspected 12 26 Maternal age (years) 47 24.4 5.4 23 16-38
Reduced fetal movement 9 19 Parity 47 1.1 1.2 1 0-5
Preterm uterine contractions 7 15 Gestational age at delivery 47 214.4 42.8 215 156-300
Preeclampsia 5 11 (days)
Suspected intrauterine demise 4 9 Birthweight (g) 46 1316.6  915.3 1045 190-3500
Severe fetal growth restriction 4 9 Trimmed placental weight 46 238.8 113.7 226 50-517
Dyspnoea 2 4 (€3]
No fetal heart movement on scan (incidental) 2 4 Birthweight z-score 39 -1.4 1.6 -1.1 —6.3-1.0
Rupture of membranes ! 2 B: Basic statistics of stillbirths (categorical data)
Normal labour at term 1 2 .
Diabetes 0 0 Variable Total N %

.. - - Male infants (%) 45 22 49
B: F.etal autopsy characteristics (n = 47) Macerated stillborn (%) 46 s 59
Variable N % X

— — Fetal death during labour 46 6 13

Intrapartum hypoxic stress 14 30 (%)
Structurally normal fetus 10 21 Syphilis (%) 47 4 9
Poor growth/immaturity 7 15 Living with HIV (%) 47 0 0
No abnormal finding 6 13 , . .
No additional information 3 6 HIV: human immunodeficiency virus.
Congenital syphilis 3 6
Positive hung bacterial culture 2 4 and placental findings, was not changed in any case when the autopsy
Congenftal abnormality ) ! 2 results were included. However, the addition of placental histology to
Congenital bronchopneumonia 1 2

complications of placenta, cord, and membranes when placental his-
tology was added compared to only 7 cases with the clinical classifica-
tion only. Similarly, the category M5: No maternal condition identified
decreased from 30 cases to 3 cases after placenta histology was added.
A6. Fetal death unspecified cause declined from 18 cases in clinical in-
formation only, to just 3 cases when the placental histology information
was added. Autopsy findings confirmed all the clinical and placental
histology findings without adding any additional information or
changing the diagnosis.

3. Discussion

The classification of the etiology of stillbirth, based on both clinical
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the clinical only allocation of cause of death, significantly altered the
findings; unknown causes of death decreased from 18 to 3 cases, and
women thought to have a normal pregnancy decreased from 30 cases to
3 cases.

Although a variety of investigations are available to identify the
etiology of stillbirths, there is still uncertainty about the effectiveness of
different assessments. For a Cochrane Library Review, Wojcieszec et al.
searched for randomized controlled trials (RCT) on this but failed to
identify any. They concluded that there is currently a lack of RCT evi-
dence on the effectiveness regarding interventions investigating and
identifying the etiology of stillbirths [31]. Although this study was not
designed as an RCT, we managed to compare the conclusions on causes
of stillbirths under conditions where the initial clinical history was un-
known to the pathologists who examined the placenta and performed
the autopsy and where the clinicians were unaware of the placental and
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Table 3
Classification of stillbirths A. Classification based on clinical information.

Clinical only Al. A2. A3. A4. AS. A6. Total
Congenital Infection  Antepartum Other specified Disorders in Fetal death
malformations hypoxia antepartum disorder fetal growth unspecified

cause

M1: Complications of placenta, cord, and 2 5 7

membranes

M2: Maternal complications of 1 1

pregnancy

M3: Other complications of labour and 2 2

delivery

M4: Maternal medical and surgical 3 4 7

conditions

M5: No maternal condition 1. no 2 2 9 17 30

maternal condition identified (healthy
mother)

Total 2 9 9 0 9 18 47

B. Classification based on clinical information and placental histology

Clinical and placental histology Al. A2. A3. A4. AS. A6. Total
Congenital Infection  Antepartum Other specified Disorders in fetal growth Fetal death
malformations Hypoxia antepartum disorder unspecified

cause

M1: Complications of placenta, cord, and 9 23 8 40

membranes

M2: Maternal complications of 0

pregnancy

M3: Other complications of labour and 0

delivery

M4: Maternal medical and surgical 4 4

conditions

M5: No maternal condition 1. no 3 3

maternal condition identified (healthy
mother)
Total 0 13 23 0 8 3 47

autopsy findings when they decided on a cause for the stillbirth. The
assigned pathologist examined both the placenta and performed the
autopsy. They were provided only with the gestational age and the in-
formation on the placenta that it was a stillbirth and were blinded to all
other clinical information. The clinical diagnoses were considerably
refined when placental histology was added, illustrating the importance
of having placental histology available. Additional information from the
autopsy therefore seems to contribute very little, if any, to the final
diagnosis.

In this study, the addition of placental histology reduced the etiology
of fetal death to just three categories, infection, antepartum hypoxia and
disorders of fetal growth. The infections were syphilis and ascending
vaginal infections resulting in chorioamnionitis. Fetal growth restriction
was a feature in the antepartum hypoxia group and the nine cases of fetal
growth disorder. These findings can therefore guide clinicians and pol-
icy makers to implement strategies focused on improving the detection
and treatment of both infection and placental insufficiency, thereby
decreasing antenatal fetal death rates. Infections such as syphilis, if not
treated, may recur in subsequent pregnancies and maternal vascular
malperfusion[32], and isolated acute maternal inflammatory responses,
such as villitis of unknown etiology [33] may also recur. These histo-
pathological findings in the placenta may therefore be valuable to the
clinician in future pregnancies to help guide aspects of maternal-fetal
monitoring and timing of delivery to avoid recurrence of these
conditions.

The value of placental histology is further illustrated by examining
the antenatal stillbirths classified by the WHO ICD PM system for South
Africa. Without placental histology M5; No maternal condition (41,0%)
and A6: fetal death unspecified cause (67,5%) were the most common
lesions recorded (Table 4). These were the two most common categories
for the SPS clinical diagnosis only group, but when histology was added,
M5: No maternal condition, declined to 6,4% and A6: Fetal death un-
specified, also declined to 6,4% and M1: complications of placental, cord
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Table 4
Comparison of pattern of disease (in percent) between South Africa, Safe Passage
Study clinical only and Safe Passage Study Clinical and placental histology.

South SPS SPS Clinical and
Africa[30] Clinical N placental
N =15,619 =47 histology N = 47
M1: Complications of 17,9 14,9 85,1
placenta, cord and
membranes
M2: Maternal complications 3,7 2,1 0,0
of pregnancy
M3: Other complications of 0,0 4,3 0,0
labour and delivery
M4: Maternal medical and 37,4 14,9 8,5
surgical conditions
M5: No maternal condition 41,0 63,8 6,4
1. no maternal condition
identified (healthy
mother)
South SPS SPS Clinical and
Africa [30] Clinical N placental
N=15,619 =47 histology N = 47
Al. Congenital 2,7 4,3 0,0
malformations
A2. Infection 2,9 19,1 27,7
A3. Antepartum hypoxia 0,0 19,1 48,9
A4. Other specified 18,9 0,0 0,0
antepartum disorder
A5. Disorders in fetal growth 8,1 19,1 17,0
A6. Fetal death unspecified 67,5 38,3 6,4

cause

and membranes was the most common at 85,1% together with A3:
Antepartum hypoxia 48,9%.

Our finding that no specific cause of death could be found in 7.5% of
stillbirths (3/47) compares favourably with the three studies referred to
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earlier in this paragraph.

Strong points of the study are that it addressed a problem that has not
yet been solved [31], that it was done in a homogeneous population and
that primary examination of the placentas, and the autopsies were done
by only two pathologists. In addition, as far as we know, it is the first
time that a study has shown that performance of an autopsy provides
little additional information to what has been found by placental
information.

A possible weak point are the small numbers as only 47 cases had
both an autopsy and examination of the placenta. As the main causes of
death were acute chorioamnionitis, acute placental abruption and
maternal vascular malperfusion, placental examination may be of less
value in a community where these causes of stillbirth are less prevalent
and autopsy identity less frequent causes of death. Performance of fetal
autopsy and examination of the placenta by the same pathologist may
raise concern for observer of bias. However, the final cause of death was
recorded after a discussion at the local multi-disciplinary perinatal
mortality meeting, and later confirmed in the SPS consensus pathology
meetings and not by the individual pathologists. If terminations of
pregnancy, of which some were for congenital abnormalities, were not
excluded from the analysis, the contribution of autopsy could have been
better.

In countries where resource limitation necessitates a risk-based
stratification for access to various levels of antenatal care, information
about the cause of stillbirth will direct both the level (from basic low-risk
to sub-specialist level) antenatal care and the advised gestation-specific
screening investigations in subsequent pregnancies. Information on the
etiology of stillbirth obtained from the placental histology is much more
than that obtained from the autopsy. Examination of the placenta should
therefore be prioritized. Macroscopic examination and assessment of
placental weight may be of great help as we have found in a previous
study, using the data of the SPS, that a small placenta and macroscopic
infarction correlated significantly with the z-score of the birthweight for
gestational age. A small placenta also correlated significantly with the
pulsatility indices of the uterine and umbilical arteries at 20-24 and
34-38 weeks and with the pulsatility index of the middle cerebral artery
at 34-38 weeks (Odendaal, unpublished information). Macroscopic
placental infarcts correlated significantly with the pulsatility index of
the uterine artery at 20-24 weeks. Doppler studies of the umbilical ar-
tery should therefore be routinely offered as a screen in women where
histological examination of the placenta has demonstrated MVM in a
previous pregnancy or when poor fetal growth is suspected in an index
pregnancy. Screening with Doppler ultrasound might detect a consid-
erable number of fetuses at risk of antenatal stillbirth[34].

When availability of pathologists is limited, priority should be given
to examination of the placenta, rather than to performing an autopsy. As
placental examination is not time-sensitive, specimens can be fixed and
transported to facilities where examination of the placenta is feasible. To
facilitate shipment, H and E stained sections of the umbilical cord,
placental bed and membranes could be sent rather than the complete
placenta.

In conclusion, clinical information together with histological exam-
ination of the placenta revealed sufficient information in most of the
stillbirths, refining the probable cause of death, whereas autopsy pro-
vided little additional information. Performance of an autopsy is
therefore not required to confirm the cause of death when histological
examination of the placenta has been done.
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