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Preterm birth (PTB) is defined as birth before 37 weeks’ gestation, with 
subcategories of extremely preterm (<28 weeks), very preterm (28 - 32 
weeks), moderate preterm (32  -  34 weeks) or late preterm (34  -  37 
weeks), according to gestational age.[1] PTB is one of the most common 
pregnancy complications and is the leading cause of perinatal morbidity 
and mortality.[2] Latest global PTB estimates, published in 2019, indicate 
that there were an estimated 14.84 million live PTBs in 2014, with Asia 
and sub-Saharan Africa accounting for 12 million of these.[3] The global 
PTB rate is highest in low- to middle-income countries, as the global 
rate was estimated at 9.8% (confidence interval (CI) 8.3 - 10.9) in 2000, 
and 10.6% (CI 9.0 - 12.0) in 2014, compared with South Africa ( SA) at 
10.04% (CI 7.3 - 13.29) in 2000, and 12.43% (CI 8.63 - 17.13) in 2014.[3] 

PTB is often multifactorial in nature and can be divided into 
indicated or spontaneous PTB.[4,5] Risk factors associated with indicated 
PTB include pre-eclampsia, abruptio placentae, fetal distress and 
intrauterine growth restriction. Spontaneous PTB, along with preterm 
labour and preterm premature rupture of membranes (PPROM), is 
regarded as a syndrome and has multiple aetiologies such as infection, 
inflammation, uterine overdistension and maternal and fetal/placental 
vascular disease.[6] Maternal risk factors for PTB include previous PTB, 
high blood pressure, diabetes, periodontal disease, multiple gestations, 
race, weight, stress, substance abuse and intrauterine infections.[4,6-8] 

The placenta is the principal organ of pregnancy responsible for 
metabolic, endocrine and respiratory processes and provides barrier 
protection for the fetus against infection and maternal environmental 
exposures throughout gestation.[9] Therefore, the placenta plays a 

crucial role in the development of the fetus and in fetal or neonatal 
morbidity and mortality. When placental function is compromised, 
the fetus is subjected to an adverse intrauterine environment that 
can trigger several pregnancy complications, including PTB.[9] 
Changes in placental microanatomy and inflammation detected by 
histopathological examination can be classified into acute or chronic 
inflammatory responses of the placenta, with a maternal inflammatory 
response (acute chorioamnionitis, ACAM) and/or fetal inflammatory 
response (umbilical vasculitis/funisitis), with varying neonatal 
outcomes.[10,11] Brink et al.[12] observed an ‘abnormal’ accelerated villous 
maturation pattern in SPTB and preterm deaths, which suggested 
an inability of the placenta to adapt, and may be a trigger for SPTB. 
Funisitis was the only inflammatory response significant for SPTB. 

Investigation of placental pathology following PTB is a powerful 
tool for elucidating the underlying aetiology of the delivery, and may 
help identify neonates at risk of adverse outcomes.[13,14] There are vital 
benefits to examination of the placenta, including immediate diagnosis 
of treatable conditions in mother and neonate, estimating the risk for 
recurrent PTB and guiding the management of future pregnancies.[15] 

This study explored the association between placental histology, 
maternal and neonatal outcomes and clinical presentation of PTB in 
a tertiary hospital setting in SA.

Methods 
This prospective hospital-based study included patients who delivered 
in the labour ward at a tertiary referral hospital in the Eastern Cape 
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Province, SA, from March 2016 to November 
2017. This hospital services a large area and 
only patients who present with complicated 
deliveries are eligible for admission to the 
maternity unit. Ethics approval was granted 
from the Nelson Mandela University 
Research Ethics Committee (Human) (ref. 
no. H15-SCI-BCM-001), and permission to 
conduct the study was obtained from the 
Eastern Cape Department of Health (ref. 
no. EC_2015RP8_78) and from the acting 
clinical governance manager at the hospital. 
Patients were recruited and informed consent 
was obtained, including permission for the 
collection of their placenta after delivery 
and for their medical records to be accessed 
for maternal and neonatal chart review. 
Patients received unique and anonymous 
study numbers for entry into a de-identified 
database. Placentas (n=100) from preterm 
deliveries (28  -  34 weeks gestational age) 
were collected as the test cohort, while 
20 placentas from term deliveries (>38 weeks 
gestational age) were collected as the control 
cohort. Placentas were collected consecutively 
according to confirmation of inclusion 
criteria of gestational age and whether the 
mother was able and willing to give informed 
consent after delivery. The gestational age 
range was selected as, according to the World 
Health Organization (WHO),[16] viability of 
preterm neonates reaches a 50% chance of 
survival at 34 weeks gestational age in low- to 
middle-income countries, compared with 24 
weeks in high-income countries. 

Formalin-fixed placentas underwent routine 
macroscopic examination and histology at the 
National Health Laboratory Services (NHLS). 
All cases were evaluated histologically by 
a single pathologist without knowledge of 
clinical details, using a standardised placental 
macroscopic evaluation protocol and hist-
ology template approved and validated by the 
NHLS laboratory. The macroscopic details 
(including placental weight, dimensions, 
length, insertion and hypercoiling of 
umbilical cord, membrane attachment and 
surface characteristics) for each placenta were 
recorded and photographed as per routine 
protocol. The only clinical information 
available was gestational age and whether live-
born or stillbirth. Based on the macroscopic 
and microscopic data, a histological diagnosis 
was made according to the Amsterdam 
Consensus Classification System,[17] and the 
microscopic details and conclusion entered on 
the validated histology template. Hypercoiling 
of the umbilical cord is defined as a cord 
coil index of >0.3. Fetal distress, defined as 
progressive fetal hypoxia and/or acidaemia 
secondary to inadequate fetal oxygenation. 
Villitis of unknown aetiology (VUE) is a 

destructive villous inflammatory lesion 
characterised by the infiltration of maternal T 
cells (CD8+ cytotoxic T cells) into chorionic 
villi. Maternal vascular malperfusion (MVM) 
consists of placental pathological findings 
seen in the maternal decidual vessels, 
reflecting abnormal spiral artery remodelling, 
as well as in the villous parenchyma, reflecting 
abnormalities in oxygenation and flow 
dynamics in the intervillous space.

A maternal chart review collated 
demographic and obstetric characteristics 
such as maternal race, age, parity, smoking 
status, diabetes, pre-eclampsia, HIV status 
and the mode of delivery (caesarean section 
(CS) or normal vertex delivery (NVD)). 
Certain fetal/neonatal characteristics that 
were available shortly after delivery were 
recorded in the maternal chart before a 
neonatal chart was opened. Demographic 
information was required to investigate 
patterns around different disease conditions 
in the study population group.[18] The 
histopathology data were compared with 
various maternal characteristics, obstetric 
diagnoses and neonatal outcomes in order to 
identify potential correlations.

A neonatal chart review was performed for 
each neonate from preterm and term delivery. 
Separate reports for neonates from twins were 
analysed independently in consultation with 
the statistician. General characteristics such as 
live birth/stillbirth, neonatal gender, weight and 
APGAR score were recorded at birth. Neonatal 
charts were later reviewed for outcomes, 
i.e. respiratory distress syndrome, sepsis, 
pneumonia, neonatal jaundice and necrotising 
enterocolitis. Standard operating practice in SA 
hospitals does not include routine autopsy of 
the fetus in the event of a stillbirth. 

Data were analysed using IBM SPSS Statistics 
for Windows, version 24.0. (IBM Corp, USA). 

Descriptive data were used to compile means, 
standard deviations and frequency tables. 
Differences between variables were assessed 
using a χ2 test for categorical variables or a 
t-test for quantitative variables with a normal 
distribution. Chi-squared tests of association 
and Pearson product moment correlations 
were used to establish relationships between 
various obstetric, maternal and neonatal 
characteristics. Where these associations were 
statistically significant, Cramer’s V (V>0.5 is 
considered a large practical significance) and 
correlation coefficient r (r>0.3 is considered 
practically significant) were used to measure 
the strength of the relationship. P<0.05 was 
considered statistically significant.

Results
Of the total preterm cohort, 100 women 
and 110 neonates were recruited, while the 
term control cohort had 20 women and 
21 neonates. Of the 131 neonates, 22 were 
part of a twin pregnancy (11 sets of twins). 
Ethnicity of the cohort was determined as 87 
indigenous African women and 33 women 
of mixed ethnicity. A number of umbilical 
cord abnormalities were observed in preterm 
placentas, such as hypercoiling (n=7), 
velamentous insertion (n=3), marginal 
insertion (n=4) and a true knot (n=1), but 
not in term placentas. Separate reports 
were generated per twin for the 11 twin 
pregnancies, and macroscopic examination 
showed that 8 were monochorionic and 3 
were dichorionic placentas. 

Placental pathology was present in 100% 
of placentas from preterm births and 70% of 
term placentas. Commonly observed placental 
lesions included acute chorioamnionitis 
(ACAM; 27.5%, Fig.  1), maternal vascular 
malperfusion (MVM; 40%, Fig.  2), abruptio 
placentae (AP; 39%, Fig.  3), fetal vascular 

Fig. 1. A: Acute chorioamnionitis stage 3 grade 2 (400× haematoxylin and eosin (H&E)). B: Acute  
chorioamnionitis stage 3 grade 2 (200× H&E).
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malperfusion (FVM; 7.5%, Fig.  4) and villitis 
of unknown aetiology (VUE; 7.5%). 

More than one pathology was present per 
placenta (Table 1). ACAM was detected more 
frequently in term placentas 11/20 (55%, 
p=0.002) than in preterm placentas 21/100 
(21%), with a small practical significance 
(Cramer’s V=0.29). MVM and AP were 
observed more frequently in preterm placentas 
(47% and 41%) than term placentas (40% 
and 35%). However, this was not statistically 
significant (p=0.566 and p=0.617, respectively). 
No other pathologies were significantly 
associated with preterm, rather than term, 
births in this cohort. Fifty-three preterm 
and nine term placentas showed more than 
one category of placental histopathology 
(Table 1). 

The maternal and obstetric characteristics 
are listed in Table  2. The age of the 100 
patients in the preterm group ranged from 
18  -  44  years, with a median of 29 years. 
The age of the 20 term patients ranged from 
18 - 36 years, with a median of 27 years. There 
was no statistically significant difference in 

the median age between the two groups. 
There was a significant difference between 
preterm and term groups with respect to 
the average parity (p=0.001), which was 1.85 
(range 0 - 5) for the preterm group and 0.9 
(range 0 - 3) for the term group, with a large 
practical significance (Cohen’s d=0.82). 

The study group was predominantly 
of African ethnicity (87/120), with the 
remaining being women of mixed ethnicity 
(33/120, p=0.784). Mode of delivery was 
almost equally distributed in the study group 
(Table  2). Substance abuse (alcohol) was 
reported for only 14/100 (14%) of women 
who delivered preterm compared with 10/20 
(50%, p<0.005; Cramer’s V=0.34) of women 
who delivered at term, with a moderate 
practical significance. Diagnosis of pre-
eclampsia was reported for only 1/20 (5%) 
of women who delivered at term, compared 
with 36/100 (36%) of women who delivered 
preterm (p=0.006; Cramer’s V=0.25), with a 
small practical significance. Pre-eclampsia 
was statistically significantly associated with 
MVM using a χ2 test (p<0.001, Cramer’s 
V=0.356) with a moderate practical 
significance. Smoking, absent end diastolic 
flow (AEDF), haemolysis elevated liver 
enzymes and low platelets syndrome 
(HELLP) and premature rupture of 
membranes (PROM) were not significantly 
associated with preterm, rather than term 
deliveries, in this study group. Forty-five 
(37.5%) patients were HIV-positive (41 in 

the preterm group, 4 in the term group), 
and 10 (8.3%) patients had diabetes in total, 
although not significantly associated with 
PTB in this study (p=0.077 and p=0.237, 
respectively). 

Pearson χ2 tests were used to determine 
the relationship between maternal/obstetric 
outcomes and placental pathologies. 
Statistically significant relationships 
were found between women who smoke 
and VUE (p=0.010, Cramer’s V=0.226), 
chorangiosis (p=0.018, Cramer’s V=0.207) 
and retroplacental haemorrhage (p=0.006, 
Cramer’s V=0.239). Women who reported 
consuming alcohol during pregnancy were 
3.57 times more likely to develop ACAM 
than those who abstained from alcohol 
(p=0.004, Cramer’s V=0.251). Women who 
were diagnosed with HELLP syndrome 
were more likely to have placental MVM 
(p=0.001, Cramer’s V=0.282) and FVM 
(p=0.004, Cramer’s V=0.251) than those 
without HELLP. Women who experienced 
PROM were 5.14 times more likely to have 
ACAM (p=0.004, Cramer’s V=0.253) and 
women who did not have PROM were 5.14 
times more likely to have MVM (p=0.024, 
Cramer’s V=0.198). Conversely, women 
who were diagnosed with pre-eclampsia 
were 3.11 times more likely to have MVM 
(p=0.004, Cramer’s V=0.250), and women 
who did not have pre-eclampsia were 
9.92 times more likely to have ACAM 
(p=0.0004, Cramer’s V=0.310). AEDF was 

Fig. 2. Maternal vascular malperfusion. A: 
Accelerated maturation, distal villous hypoplasia, 
increased syncytial knots (100× haematoxylin 
and eosin (H&E)). B: Increased perivillous fibrin, 
(40× H&E). C: Old infarction  (40× H&E).
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Fig. 3. Abruptio placentae. A: Intra villous haemorrhage; (100× haematoxylin and eosin (H&E)).  
B: Retroplacental haemorrhage  (40× H&E).
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Fig. 4. Fetal vascular malperfusion. A: chorionic vessel showing intramural fibrin deposition and 
thrombosis; (200× haematoxylin and eosin (H&E)). B: avascular villi (200× H&E).
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significantly associated with MVM (p=0.003, Cramer’s V=0.260). No 
other relationships were statistically significant. 

The adverse neonatal outcomes associated with preterm and term 
births are presented in Table  3. Preterm neonates weighed less (mean 
(standard deviation (SD)) 1 704 (571) g) than neonates born at term 
(mean (SD) 3 030 (642) g, p<0.0005). In total, more females were born 
in this study group than males (78/131 (60%) v. 53/131 (40%)), although 
not statistically significant p=0.993). Nine pregnancies resulted in 
stillborn infants, 6/110 macerated stillbirths (including a set of twins) 
from the preterm cohort and 3/21 macerated and 1/21 fresh stillbirth 
from the term cohort (p=0.004, Cramers V=0.27). In total, 21/121 
(16%) neonates died in the neonatal period (within 28 days) and 8/121 
(6%) neonates were born with congenital abnormalities, although not 
statistically significant (p=0.747 and p=0.743, respectively). Fetal distress 
was reported in 28/110 (25%) of preterm pregnancies and only 2/21 
(10%) of term pregnancies, although not statistically significant (p=0.09). 

Neonatal complications that were significantly associated with 
PTB were respiratory distress (RDS) (p=0.004; Cramer’s V=0.26) 

and neonatal jaundice (NNJ) (p=0.003; Cramer’s V=0.27), both with 
small practical significance. Sepsis, which was diagnosed clinically in 
28/131 neonates (p=0.122), was most commonly caused by Klebsiella 
pneumoniae and Acinetobacter baumanii; 17 neonates were also 
diagnosed with pneumonia. Intrauterine growth restriction (IUGR), 
transient tachypnoea of the newborn (TTN), hyaline membrane disease 
(HMD), and patent ductus arteriosus (PDA) were not significantly 
associated with preterm, rather than term neonates, in this study group.

A Pearson product-moment correlation was run to determine the 
relationship between placental pathology and neonatal outcomes 
(Table 4). For this analysis, a correlation coefficient r is statistically 
significant at the 0.05 level for n=131 if r≥0.179 and practically 
significant, regardless of the sample size, if r≥0.300, therefore 
significant (both statistically and practically) if r≥0.300. There was 
a strong positive correlation between gestational age and ACAM 
(r=0.258) between neonatal weight and ACAM (r=0.236) and 
between neonatal demise and FVM (r=0.202), which was statistically 
significant. There was a strong, negative correlation between HMD 

Table 1. The distribution of placental lesions from preterm and term births
Placental pathology* Preterm, n (%) (n=100) Term, n (%) (n=20) χ2 p Cramer’s V
ACAM 21 (21) 11 (55) 0.002 0.29
MVM 47 (47) 8 (40) 0.566 n/a
AP 41 (41) 7 (35) 0.617 n/a
FVM 9 (9) 0 (0) 0.163 n/a
VUE 9 (9) 0 (0) 0.163 n/a
ACAM with FIR 9 (9) 0 (0) 0.163 n/a
Chorangiosis, chorangioma 5 (5) 0 (0) 0.307 n/a
Intravillous haemorrhage 3 (3) 0 (0) 0.433 n/a
TTS 2 (2) 0 (0) 0.524 n/a
RPH 2 (2) 0 (0) 0.524 n/a
Other 11 (11) 3 (14) 0.656 n/a

ACAM = acute chorioamnionitis; MVM = maternal vascular malperfusion; AP = abruptio placentae; FVM = fetal vascular malperfusion; VUE = villitis of unknown aaetiology; FIR = fetal 
inflammatory response; RPH = retroplacental haemorrhage; TTS = twin transfusion syndrome.
*Placentas may have more than one lesion. 

Table 2. Maternal and obstetric characteristics of the preterm study and term control groups
Preterm (n=100) Term (n=20) p-value

Numerical Mean (SD) Mean (SD) t-test p Cohen’s d
Maternal age, years 29.39 (6.43) 27.35 (4.84) 0.182 n/a
Parity 1.85 (1.20) 0.90 (0.91) 0.001 0.82
Categorical Total, n (%) Total, n (%) χ² p Cramer’s V
Ethnicity

African 73 (73) 14 (70)
Mixed 27 (27) 6 (30) 0.784 n/a

Birth mode
NVD 43 (43) 10 (50)
CS 57 (57) 10 (50) 0.565 n/a

Substance abuse
Smoking 78 (78) 15 (75) 0.769 n/a
Alcohol 14 (14) 10 (50) <0.005 0.34

HIV 41 (41) 4 (20) 0.077 n/a
Diabetes 7 (7) 3 (15) 0.237 n/a
Pre-eclampsia 36 (36) 1 (5) 0.006 0.25
AEDF 9 (9) 1 (5) 0.555 n/a
HELLP 7 (7) 0 (0) 0.223 n/a
PROM 10 (10) 2 (10) 1.000 n/a

SD = standard deviation; NVD = normal vertex delivery; CS = caesarean section; AEDF = absent end diastolic flow; HELLP = haemolysis elevated liver enzymes and low platelets syndrome; 
PROM = premature rupture of membranes.
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and ACAM (r=–0.181) and between neonatal weight and MVM 
(r=–0.225), which was statistically significant. A strong, statistically 
and practically significant positive correlation was determined 
between fetal distress and MVM (r=0.319).

Discussion
SA has a higher rate of PTB than developed countries, in that the PTB 
rate increased from 11.39% in 2010 to 12.43% in 2014 compared with 
9.56% in the USA in 2014.[3,19] PTB is a multifactorial syndrome with 
a variety of risk factors and long-term health consequences for the 

child. Placental pathology provides important diagnostic information 
to ascertain the associations of PTB.[20]

Macroscopic examination of placentas from this study group 
showed a number of umbilical cord abnormalities, including 
hypercoiling (n=7), velamentous insertion (n=3), marginal 
insertion (n=4) and a true knot (n=1), which can cause diminished 
blood flow predisposing the placenta to FVM and be associated 
with fetal distress, intrauterine growth restriction and perinatal 
mortality.[21] In this study, FVM was significantly associated 
with neonatal demise (r=0.202). In contrast, a prospective 

Table 3. Neonatal outcomes of the preterm study and term control groups as determined by chart review

Outcome
Preterm neonates
(n=110)

Term neonates
(n=21) p-value

Numerical Mean (SD) Mean (SD) t-test p Cohen’s d
Gestational age at delivery, weeks 31.67 (2.23) 39.15 (1.27) <0.0005 3.55
Weight (g) 1 704.51 (571.38) 3 030.50 (642.75) <0.0005 2.27
Categorical Total, n (%) Total, n (%) χ² p Cramer’s V
Gender 

Female 66 (60) 12 (57) 0.993 n/a
Male 44 (40) 9 (43)

Intrauterine demise 6 (5) 4 (19) 0.004 0.27
Neonatal demise 17 (15) 4 (19) 0.747 n/a
Congenital abnormality* 7 (6) 1 (5) 0.743 n/a
Fetal distress* 28 (25) 2 (10) 0.090 n/a
RDS* 31 (28) 0 (0) 0.004 0.26
TTN* 24 (22) 5 (24) 0.924 n/a
HMD* 16 (14) 0 (0) 0.055 n/a
Pneumonia* 17 (15) 2 (10) 0.434 n/a
Sepsis* 26 (24) 2 (10) 0.122 n/a
NNJ* 46 (42) 2 (10) 0.003 0.27
IUGR* 18 (16) 0 (0) 0.103 n/a
PDA* 5 (4) 0 (0) 0.307 n/a
SD = standard deviation; RDS = respiratory distress syndrome; TTN = transient tachypnoea of the newborn; HMD = hyaline membrane disease; NNJ = neonatal jaundice; IUGR = intrauterine 
growth restriction; PDA = patent ductus arteriosus.
*Neonates may have more than one pathology.

Table 4. Pearson product moment correlations between placental pathologies and neonatal outcomes

Infant characteristic
Placental pathology

ACAM MVM AP FVM VUE FIR-ACAM CHOR IVH TTS RPH
Gestational age 0.258 –.0064 –0.044 0.007 -0.084 –0.066 –0.127 –0.057 -0.072 -0.016
Weight 0.236 –.225 –0.018 –0.119 -0.064 –0.016 –0.031 –0.029 –0.150 –0.038
Fetal distress –0.087 0.319 –0.039 0.128 –0.091 –0.091 –0.024 –0.092 –0.075 –0.075
IUD 0.091 –0.096 0.123 0.029 0.143 0.029 –0.063 –0.048 0.196 –0.039
Gender 0.162 –0.068 –0.111 0.090 –0.103 0.090 0.085 –0.022 –0.106 –0.106
RDS –0.141 –0.008 0.062 –0.023 –0.023 0.121 –0.123 0.027 –0.077 –0.077
TTN –0.032 –0.050 –0.024 –0.087 0.061 0.061 0.077 0.034 0.079 –0.073
HMD –0.181 0.033 0.030 –0.019 –0.112 –0.019 –0.082 0.094 –0.051 0.140
Pneumonia –0.055 –0.170 0.019 –0.037 –0.124 0.137 –0.090 0.077 –0.056 0.122
Sepsis –0.065 0.165 0.072 0.067 –0.157 0.142 0.082 –0.088 0.082 –0.072
NNJ –0.069 0.000 0.063 –0.168 0.026 0.155 0.085 0.087 0.027 0.027
IUGR 0.011 0.129 0.086 –0.120 0.058 0.146 –0.088 0.082 –0.055 –0.055
Congenital abnormality 0.065 –0.112 –0.014 0.051 0.178 0.178 –0.056 –0.043 –0.035 –0.035
Neonatal death –0.030 0.061 0.161 0.202 0.035 –0.048 –0.096 –0.074 0.111 –0.060
PDA –0.126 0.059 0.085 –0.059 –0.059 –0.059 –0.043 –0.033 –0.027 –0.027

ACAM = acute chorioamnionitis; MVM = maternal vascular malperfusion; AP = abruptio placentae; FVM = fetal vascular malperfusion; VUE = villitis of unknown aetiology; 
FIR-ACAM = fetal inflammatory response with chorioamnionitis; CHOR = chorangiosis; IVH = intravillous haemorrhage; TTS = twin transfusion syndrome; 
RPH = retroplacental haemorrhage; IUD = intrauterine demise; RDS = respiratory distress syndrome; TTN = transient tachypnoea of the newborn; HMD = hyaline membrane disease; 
NNJ = neonatal jaundice; IUGR = intrauterine growth restriction; PDA = patent ductus arteriosus.
Correlation coefficients (r) are statistically significant if r≥0.179 and practically significant if r≥–0.300.
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observational study by Kulkarni et  al.[22] found that MVM was 
more commonly associated with fetal demise than FVM (58.4% 
v. 19%).

A study by Tantbirojn et  al.[23] analysed cord abnormalities in 
association with placental histology and adverse perinatal outcome. 
They found that FVM was significantly more prevalent (p<0.001) in 
cases of gross cord abnormalities (29/102; 28.4%) than in matched 
controls, with adverse neonatal outcome (5/84; 6%). Adverse 
neonatal outcomes including stillbirth (p<0.001), IUGR (p=0.009) 
and meconium staining as a marker for fetal distress (p<0.001) were 
also significantly associated with cord abnormalities compared with 
controls.[23] In the present study, 7/15 (27%) cord abnormalities 
were associated with ACAM with a fetal inflammatory response, 
and of the 7 neonates from those births, 4 neonates had severe 
congenital deformities, 2 neonates were diagnosed with sepsis and 
1 neonate was jaundiced. It is recommended that placentas with 
gross cord abnormalities be sent for histopathology to look for the 
presence of FVM, which may predict adverse perinatal outcome. 
The co-existence of gross cord abnormalities and ACAM with fetal 
inflammatory response (FIR) warrants further investigation. 

In this study, ACAM was present in 21/100 (21%) preterm 
placentas and significantly associated with 11/20 (55%) term 
placentas (p=0.002). Microbial infection of the amniotic cavity is 
often polymicrobial in nature. However, the human Ureaplasma spp. 
are the micro-organisms most frequently associated with ACAM 
and PTB.[24,25] The host immune response to intra-amniotic infection 
is typically stronger in preterm than term gestations. This is due to 
infection at term having a shorter duration, possibly only initiated 
during parturition, and routine monitoring of cervical dilation and 
having a low inoculum size, which only elicits a mild inflammatory 
response rarely leading to fetal infection. On the other hand, 
in preterm gestation, microbial infection is established prior to 
parturition, leading to an increased duration of infection, increased 
microbial biomass and increased likelihood of fetal infection.[26] 
Curtin et  al.[27] performed a retrospective study using standardised 
pathological guidelines and found that histological ACAM was 
present in 367/641 (57%) term parturients, which were frequently 
asymptomatic. As in this study, their study was also predicated on 
submission of placentas for histological examination, which may be 
subject to bias, as clinicians are more likely to request examination 
in cases of clinical indications. A study by Palmsten et  al.[28] that 
also included spontaneous and medically indicated preterm births, 
similar to this study, found that neither subclinical nor clinical ACAM 
was associated with PTB in their cohort of complicated high-risk 
pregnancies. They attribute the lack of association between ACAM 
and PTB to the inclusion of indicated PTB and women with risk 
factors for indicated PTB such as hypertension, which other studies 
exclude.[28,29] The risk factor relates to fetal vasculitis or the FIR, which 
is associated with a higher risk of neonatal morbidity than ACAM 
alone. In this study, ACAM with FIR was present in preterm placentas 
(9%), but not in any term placentas (0%), although not statistically 
significant (p=0.163). In preterm gestations ACAM may precipitate 
delivery with its sequelae of preterm complications. In term gestations 
the FIR is extremely significant in predicting neonatal outcome, as 
adverse outcomes are related to release of cytokines/chemokines 
by neutrophils of placenta and/or fetal origin.[30] In this study there 
was frequently more than one category of placental histopathology: 
ACAM with a FIR in 9 preterm and ACAM + AP in 3 preterm and 
3 term placentas. These combinations are not surprising. In the 
Amsterdam consensus classification, in ACAM the FIR indicates the 
fetus is responding to the infection – a poor prognostic indicator – 

and ACAM may weaken the vessels in the maternal decidua, causing 
a retroplacental haemorrhage (inflammatory abruptio).[26] 

A total of 55/120 (46%) of placentas showed MVM, which 
results from decreased perfusion of the placenta due to defective 
remodelling of the maternal spiral artery. Clinical manifestations 
include pre-eclampsia and HELLP syndrome.[31] MVM was 
significantly associated with fetal distress (r=0.319) in this study. 
Pre-eclampsia was present in 24/55 (44%; p<0.001) cases of MVM, 
while the remainder may have been subclinical or not associated with 
pre-eclampsia. Chisholm et al.[32] found evidence of MVM in 82/109 
(75%) of PTB <34 weeks, which is higher than the incidence in this 
study of 47/100 (47%). It was the most common pathology from their 
cohort of preterm births, as was the outcome in this study.

Abruptio placentae was present in preterm (41%) and term 
(35%) placentas. Abruptio placentae (41%), neonatal jaundice (42%), 
pre-eclampsia (36%), fetal distress (25%), neonatal sepsis (24%) 
and IUGR (23%) are the most common conditions accompanying 
medically indicated PTB.[33] A very large retrospective study in the 
USA analysed births between 2006 and 2012 (n=27  796  465) for 
the presence of abruptio placentae. The overall prevalence rate of 
abruptio placentae was 9.6 per 1  000 (0.96%) births.[34] The large 
discrepancy between prevalence rates is influenced by the cohort 
selection criteria, as selection of a high-risk cohort may bias the 
prevalence rates determined. In the present study, the term group 
was selected based on pre-existing conditions that necessitated 
histological analysis according to hospital policy. However, all 
patients in the study group were considered high risk, compared 
with the retrospective analysis of all births.[34] Specific definitions, 
clinical criteria or histopathology for diagnosis used per study 
are important in critically analysing prevalence rates. A clinically 
meaningful diagnosis of abruptio placentae should include maternal 
complications as well as adverse fetal/neonatal outcomes such as 
IUGR and preterm delivery. The high prevalence rate of abruptio 
placentae in this high-risk cohort (overall 40%) highlights the 
importance of placental pathology and the association of abruptio 
placentae with adverse outcome such as intrauterine fetal demise and 
fetal CNS injury.[30] 

A retrospective study at a tertiary academic hospital in the Western 
Cape Province, SA, also emphasised the importance of placental 
pathology in cases of adverse perinatal outcomes, specifically 
intrauterine demise.[35] In that study, placental histopathology was 
correlated with the clinical indication for submission and included 
review of 2 years’ singleton placental histology reports. All samples 
were from placentas of >24 weeks’ gestation. Histopathology identified 
in that group included ACAM, MVM, abruptio placentae, delayed 
villous maturation and toxoplasmosis, rubella, cytomegalovirus and 
herpes simplex (TORCH) infections, most commonly syphilis.[35] The 
results from this current study provide insight into the prevalence, 
type and distribution of placental pathology including ACAM, MVM 
and abruptio placentae from preterm births at a tertiary hospital 
in the Eastern Cape Province of SA. Both studies demonstrate that 
histopathological examination of the placenta provides valuable 
information and can reduce the number of cases of unknown 
aetiology in adverse pregnancy/perinatal outcome.

Clinical chart review for maternal and obstetric outcomes showed 
several significant differences between the preterm and term groups. 
Pre-eclampsia (p=0.006) and parity (p=0.001) were significantly 
associated with PTB in this study. Primiparity or grand multiparity 
are considered strong risk factors for PTB.[16] In this study, the mean 
(SD) parity was higher for women who delivered preterm (1.85 
(1.20)) compared with those who delivered at term (0.9 (0.01)), with 
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a strong practical significance (p=0.001; Cohen’s d=0.82), for which 
the risk of recurrent PTB may be significant. 

Substance abuse, specifically alcohol abuse, was significantly 
associated with term delivery (p<0.005) in this study. This may be due 
to the small sample size of the term cohort, or that alcohol use in this 
cohort was significantly associated with ACAM (p=0.004, Cramer’s 
V=0.251), which was associated with term pregnancies (p=0.002). 
A study by Rickert et al.[36] also found that smoking and alcohol use 
during pregnancy were associated with ACAM (odds ratio (OR) 
7.6; 95% confidence interval (CI) 2.3  -  25.8). Alcohol use during 
pregnancy has long been cautioned against due to the association 
with spontaneous abortion, stillbirth, PTB, IUGR, fetal alcohol 
syndrome and sudden infant death syndrome (SIDS).[37,38] SA has the 
highest prevalence of fetal alcohol spectrum disorder in the world, at 
111.1 per 1 000 births.[39-42] This high prevalence is for certain study 
groups only, but not for the whole country. In a recent SA study, 
factors such as alcohol consumption, smoking and food security were 
associated with adverse pregnancy outcomes.[43]

Although not recorded in maternal charts, the use of traditional 
medicines during pregnancy may also have an effect on PTB in this 
cohort of complicated pregnancies. Herbal medicine practices are 
usually not supported by efficacy or safety studies, and the potential 
risks involved in their usage, particularly in high-risk patients such 
as pregnant women where teratogenicity is a concern, should be 
explored further.[44] In many SA cultures, it is believed that traditional 
medicines are integral to the cultural and spiritual beliefs of the 
pregnant woman and that revealing the use of traditional medicine 
may influence the pregnancy outcome.[45,46] The lack of scientific 
studies and data on the safety and efficacy of traditional medicines 
and their effect on the placenta requires further investigation.

More women who were HIV-positive delivered preterm (41%) 
than term (20%), although not statistically significant in this study 
(p=0.077). SA has one of the largest HIV-seropositive populations in 
the world, with an increase from 18.76% in 2002 to 22.71%  in 2019 
among women aged 15  -  49 years.[47] According to the WHO, an 
estimated 95% of pregnant women living with HIV in SA received 
antiretrovirals for preventing mother-to-child transmission.[48] 
According to other studies, untreated maternal HIV infection is 
associated with increased risk of adverse perinatal outcomes, including 
PTB, SGA, low birthweight and stillbirth.[49,50] In a SA study by Santosa 
et al.,[51] maternal HIV infection was associated with increased risk of 
adverse perinatal outcome (OR 1.44. 95% CI 1.03 - 2.03), NND (OR 
6.15; 95% CI 1.27  -  29.88) and SGA (OR 1.55; 95% CI 1.01  -  2.37). 
In the present study, 10 patients had diabetes or gestational diabetes, 
which has previously been associated with PTB, pre-eclampsia, fetal 
growth disparities or fetal demise.[52] 

Neonatal outcomes significantly associated with PTB in the present 
study included respiratory distress syndrome (p=0.004) and neonatal 
jaundice (p=0.003). Intrauterine demise is significantly associated 
with term pregnancies in this cohort (p=0.004). However, this may be 
a result of the selection criteria for the term control group. Six (5%) 
preterm pregnancies and 4/21 (19%) term pregnancies concluded in 
intrauterine demise, emphasising the poor outcomes associated with 
high-risk pregnancies in this cohort. NNJ was the most common 
neonatal pathology in this study cohort (48% of neonates). NNJ, 
or hyperbilirubinaemia, develops in ~50% of term and 80% of 
preterm babies, usually due to physiological underdevelopment of 
the liver, and if inadequately managed may progress to neurotoxic 
encephalopathy, seizures, hearing loss and cerebral palsy.[53,54]

A limitation of this study was that the sample size was determined 
by the funding available, where a larger cohort or case-controlled 

term cohort would have increased statistical power. Term deliveries in 
this cohort also represent a particularly high-risk group owing to the 
nature of the hospital where the study was based: a tertiary hospital, in 
a low socioeconomic setting, which services only complicated cases of 
pregnancy, while ‘normal’ term pregnancies are delivered in clinics in the 
surrounding areas. The incidence of pathology may therefore be higher 
than a true control group. The geographical location of the hospital also 
influenced the racioeconomic distribution of the study cohort of only 
indigenous African and mixed-race women. However, this may also be 
seen as a strength in this study, as the relatively high number of placentas 
analysed provides targeted insight into a niche group of high-risk 
individuals. The study group is representative of the larger population 
in that geographical location. In the UK and the USA, PTB is associated 
more with women classified as black or African-American (16 - 18%) 
than Caucasian women (5  -  9%).[18] Although not fully understood, 
maternal demographic characteristics such as low socioeconomic and 
educational status, single marital status and extremes of maternal age are 
associated with increased risk of PTB.[7,55] 

Histopathological examination of the placenta may be regarded 
as a valuable tool in understanding the pathophysiology of adverse 
pregnancy and neonatal outcomes as well as guiding treatment 
of both mother and child. Recurrence of maternal and placental 
pathology in subsequent pregnancies may be managed more 
effectively if placental pathology is identified. The timing of 
placental pathological events leading to adverse outcome may also 
assist in the medicolegal assessment of cases.[56]

Histological analysis revealed pathology in all preterm placentas, with 
maternal vascular malperfusion and abruptio placentae most commonly 
identified. Acute chorioamnionitis was associated with term births. 
Maternal characteristics and neonatal outcomes significantly associated 
with preterm birth included pre-eclampsia, neonatal respiratory distress 
syndrome and neonatal jaundice. Intrauterine demise and alcohol abuse 
were significantly associated with term delivery. 

Conclusion
The placenta may provide insight into the intrauterine conditions 
leading to PTB and may hold clues for risk prediction of chronic 
disease development in childhood or adulthood.[14,57] At present, the 
criteria for histological examination of placentas at the study hospital 
do not include routine submission of preterm placentas. Placentas 
are sent for histology only in cases of stillbirths, IUFD or low initial 
APGAR score. The placental pathology associated with 100% of 
preterm births in this study supports the need for amendment of 
hospital policies, as there is valuable information for clinicians to 
guide their treatment and management protocols. 
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