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Background. Laboratory information systems have a wealth of patient and health data that can be made available for research. These data 
can serve to better inform healthcare delivery and formulation of policies. The placenta is just one histopathology laboratory specimen 
that can provide such insight, particularly with regard to maternal and neonatal healthcare. 
Objectives. To describe the spectrum of placental pathology in a private and public laboratory and to ascertain implications for improved 
maternal and neonatal healthcare and policies.
Methods. We conducted a retrospective descriptive study of placental histopathology reports from Lancet Laboratories and the National 
Health Laboratory Service (NHLS) in Johannesburg over a 1-year period (August 2017 - July 2018). The reports were categorised according 
to the 2014 Amsterdam Placental Workshop Group Consensus Statement and the percentages of each diagnostic entity compared between 
the two laboratories. These diagnostic categories included ascending infection, maternal vascular malperfusion (MVM), fetal vascular 
malperfusion, haematogenous infection, chronic villitis of unknown aetiology, retroplacental haemorrhage, no specific pathological 
changes and ‘other’. Differences in maternal age and gestational age were also compared. 
Results. There were 1 172 and 946 placentas that were entered into the study at Lancet and NHLS, respectively. MVM was the most 
prevalent pathology seen in both laboratories (40.6% and 47.7%; p=0.3193). Mean maternal and gestational age were both higher in the 
private system (both p<0.0000).
Conclusion. Differences in placental pathology were multifactorial and reasons may include differences in socioeconomic status and 
resources, clinical and laboratory policies and practices, as well as pathologist training and expertise. Clear clinical guidelines for the 
submission and histopathological examination of the placenta are required to better inform neonatal and maternal healthcare and policies. 
In our divided healthcare system, collaborative medical research is not only possible between the public and private sectors but also 
necessary to achieve better healthcare and equity for patients in South Africa.
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Healthcare systems and policies have been compared across 
different countries but there has been little agreement among 
scholars with respect to assessment of the quality thereof.[1] A study 
published in The Lancet Global Health in 2018 sought to give 
recommendations to raise the quality of a healthcare system.[2] One 
such recommendation highlighted the inability of government 
health ministries to accomplish improved quality alone and the 
necessity to partner with the private sector.[2] In South Africa (SA), 
the health sector comprises a private sector serving ~16% of the 
total population and a public sector serving the remaining 84%. The 
former contributes disproportionately towards half of the country’s 
total expenditure on healthcare.[3] While health outcome statistics are 
not always consistently reported across sectors,[3] both nevertheless 
contribute toward overall improved quality healthcare in the country, 
individually and collaboratively. As such, one would expect a 
growing body of collaborative research between SA’s two healthcare 
systems, with the aim of providing quality care for all. Sadly, there is 
no such body of research. 

Within these two healthcare systems, the histopathologist plays 
a pivotal role in the improvement of the quality of both population 

healthcare and health policies,[4-5] particularly because of their 
access to abundant patient data and laboratory results contained 
in laboratory information systems.[4] One histopathology specimen 
that offers a wealth of information and that has already been used 
in improving clinical healthcare and informing healthcare policies is 
the placenta. More specifically, the placenta is key to improving the 
quality of maternal and perinatal health,[6–8] especially in resource-
limited settings.[7] 

This study aimed to describe and compare the spectrum of placental 
pathology seen at Lancet Laboratories, Richmond, Johannesburg 
(private healthcare sector) and the National Health Laboratory 
Services (NHLS) at Charlotte Maxeke Johannesburg Academic 
Hospital (CMJAH) (public healthcare sector) over a 1-year period. 
No such comparative study exists and very few placental pathology 
studies have been conducted in SA hospitals.[9–11] The present study 
therefore adds to the growing pool of placental pathology research in 
SA and seeks to pioneer public-private collaboration, with the aim of 
improving SA maternal and perinatal care and policies.

The primary objectives of this study included capturing 
the number  of placental reports from each sector for the 
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specified  period of time, categorising the diagnosis of each 
report based on the Amsterdam Workshop Group Consensus 
Statement on the definitions of placental lesions,[12] calculating 
their respective percentages and comparing the  differences 
between each sector. Secondary aims included analysing these 
findings and the possible implications for the management of 
maternal and perinatal conditions and establishing possible 
recommendations  for  subsequent health reforms and policies in 
SA’s healthcare system.

Methods
We conducted a retrospective descriptive study. Following ethical 
clearance by the University of the Witwatersrand’s Human Research 
Ethics Committee (ref. no. M180827), data were collected by 
searching both the Lancet Laboratories (Richmond, Johannesburg) 
and NHLS (CMJAH) databases using the Systematised Nomenclature 
of Medicine Clinical Terms (SNOMED CT) tissue codes ‘placental 
structure’ and ‘entire placenta’ for the period 1 August 2017 to 
31  July  2018. The initial data were captured on Microsoft Excel 
(Microsoft Corp., USA) spreadsheets.

The parameters included in the searches were hospital, patient age 
(years), gestation (weeks and singleton or multiple pregnancy) as 
well as the full placental histopathology reports with the conclusion/
diagnosis. Ethnicity is inconsistently recorded on laboratory request 
forms and was thus not included.

Each placental histopathology report was then reviewed and, 
based on the findings and diagnosis, placed into broader diagnostic 
categories according to the 2014 Amsterdam Placental Workshop 
Group Consensus Statement.[12] The diagnostic categories for our 
study included ascending infection (acute chorioamnionitis, funisitis, 
vasculitis), maternal vascular malperfusion (MVM), fetal vascular 
malperfusion (FVM), haematogenous infection (acute and chronic 
villitis, acute intervillositis), chronic villitis of unknown aetiology 
(VUE), retroplacental haemorrhage (RPH), no specific pathological 
changes (NSPC) and ‘other’. Cases with findings falling into more 
than one category were assigned multiple categories.

Cases from the NHLS dataset that were designated as ‘other’ 
or otherwise could not be accurately placed into one or more of 
the diagnostic categories had their slides retrieved and reviewed 
by an experienced histopathology consultant (RW) and a senior 
histopathology registrar (MSR). Upon review and consensus 
diagnosis, each was then appropriately re-categorised into the 
diagnostic categories. In a case where consensus could not be 
reached, slides were reviewed by a second histopathology consultant 
with many years of experience in placental pathology (CW). 

Only NHLS cases were reviewed because of the heterogeneity in 
reporting of placental specimens from this institution and difficulty 
in categorising according to the Amsterdam consensus criteria. At the 
NHLS, placentas were reported by different pathologists with varied 
placental pathology interest and expertise. In contrast, all cases seen 
at Lancet Laboratories during this time period were reported by one 
pathologist (CW) using a consistent reporting template.

Inclusion criteria were reports of complete placental specimens 
that were inclusive of umbilical cord, membranes and placental 
disc(s). Chorionic disc weight was also an inclusion criterion. 
Where a gestational age was not available, placental weights were 
then used to calculate the mean gestational age using a table of 
reference values for singleton and twin placental weights in relation 
to gestational age.[13] 

Cases were excluded if there was an incomplete placental report 
(absent umbilical cord and/or membranes and/or placental disc), 
severe autolysis or severe processing artefact (precluding accurate 
histological assessment) and cases from public hospitals that were 
submitted to Lancet Laboratories. This kept the comparison strictly 
between placentas received from public hospitals reported by NHLS 
pathologists with that of placentas received from private hospitals 
reported by the pathologist at Lancet Laboratories.

The final datasets for analysis were captured onto Microsoft 
Excel spreadsheets in single table format. Mean percentages were 
calculated for patient age and gestational age, and the medians 
thereof, and recorded. The percentage of NHLS specimens derived 
from academic hospitals in comparison with secondary hospitals was 
also captured. Gestation (singleton or multiple pregnancy) and each 
of the eight diagnostic categories were recorded as a percentage of 
the total number of cases for each of the institutions. Cases showing 
multiple diagnostic entities, such as MVM and FVM, had each entity 
included in the calculated percentages for the respective categories.

To determine any statistically significant differences between 
the proportion estimated from Lancet and the NHLS, we used 
a two‑tailed Z-proportion test with significance level set at 5%. 
Statistical significance between average maternal and gestational 
ages  was performed using a two-tailed independent t-test with 
significance set at 5%.

Results 
The initial Lancet Laboratories data extraction yielded 1 362 cases; 
190 cases were excluded yielding a total of 1 172 cases for the period 
examined. Of the 190 cases that were excluded, 135 were excluded 
because they originated from public hospitals. 

The initial NHLS data extraction yielded 1 122 cases; 156 cases 
were excluded in the first round of analysis prior to reviewing slides 
and 966 cases remained. Thereafter, 132 of the cases were selected for 
slide review (13.7% of the 966 NHLS cases and 6.2% of the combined 
NHLS and Lancet cases (N=2 138). The reviewed cases comprised 
29 cases that were classified as ‘other’ only and 103 cases that could 
not be accurately classified into a diagnostic category based on the 
original histopathology report. From these reviewed NHLS cases, 
an additional 20 cases were excluded from the study and a total of 
946 cases were included in the study (Fig. 1).

Less than a tenth of the NHLS cases (6.24%; n=59) were submitted 
from secondary hospitals and the remainder were derived from 
tertiary and quaternary (academic) hospitals. 

Both the mean maternal and gestational age showed statistically 
significant differences between the two laboratories (p<0.0000) 
(Table 1). The number of multiple pregnancies was not statistically 
significant between the two laboratories (p=0.7564) (Table 1).

There were statistically significant differences in FVM (p=0.0001), 
RPH (p=0.0000), ascending infection (p=0.0000) and VUE 
(p=0.0000) between the two laboratories (Table  2). However, there 
was no statistically significant difference in ‘other’ (p=0.6374), 
MVM (p=0.3193), haematogenous infection (p=0.3062) and NSPC 
(p=0.2676) between the two laboratories (Table 2).

The ‘other’ pathologies comprised a broad spectrum of findings 
across both institutions and these individual diagnoses were not all 
captured. These ‘other’ entities included, but were not limited to, 
maternal floor infarction, chronic histiocytic intervillositis, umbilical 
cord pathology (such as single umbilical artery and hypercoiling) 
and chorangiosis. Of interest, one case of metastatic melanoma 
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was identified in the Lancet Laboratories’ 
dataset and one case of a diffuse large B-cell 
lymphoma was identified in the NHLS 
dataset. 

Discussion 
The majority of the NHLS cases came 
from academic hospitals, where specialist 
obstetricians practise and train registrars. 
The secondary hospitals and by extension, 
labour wards, are still largely serviced 
by community service medical officers 
and medical interns with less obstetric 
expertise.[14] In contrast, the private sector 
comprises entirely specialist obstetricians. 
This difference in obstetric experience 
may explain a disparity in the awareness of 

criteria warranting submission of a placenta 
for histological evaluation. These indications 
for placental histopathological examination 
can be conceptualised as fetal, neonatal and 
maternal indications.[15] Some healthcare 
systems in other countries have published 
guidelines for histopathological placental 
examination;[16] however, no such national 
guidelines exist for the SA healthcare system, 
although local guidelines do exist and are 
variably observed. On the other hand, 
tertiary and quaternary hospitals receive 
referrals for complicated pregnancies, so 
these hospitals may see a greater number of 
preterm deliveries which may account for 
the lower average gestational age. Preterm 
delivery has numerous risk factors. Of these, 

hypertensive disorders in pregnancy are 
among the greatest risk factors for preterm 
delivery,[17] and a higher frequency of 
MVM has already been established in the 
NHLS data. 

There was no statistically significant 
difference in MVM between the two 
laboratories. MVM of the placental bed is 
the result of trophoblast dysfunction and 
abnormal maternal artery remodeling during 
placental development (Fig.  2).[18] Classically, 
this placental finding has been associated 
with a clinical diagnosis of pre-eclampsia[19] and 
other hypertensive disorders of pregnancy.[20] 
Globally, 1.4 billion people had hypertension 
in 2010 [21] and more than 30% of adults were 
estimated to have hypertension in SA.[22] 
The prevalence of hypertensive disorders of 
pregnancy is 12.5 - 38% in SA mothers[23-24] 
and it causes significant maternal morbidity 
and mortality, accounting for 18% of 
maternal deaths.[25] This is in keeping 
with the high percentage of MVM in 
submitted placentas from both public and 
private hospitals. Another placental study 
performed at a tertiary public hospital in 
SA showed that 32.1% of intrauterine fetal 
death (IUFD) cases demonstrated MVM in 
the accompanying placenta.[9] This figure 
is not as high as the 47.7% we found in 
the public laboratory nor the 40.6% in the 
private laboratory. Although not statistically 
significant, the slightly higher percentage 
of MVM observed in the public laboratory 
compared with private laboratory may be 

Table 1. Comparison of obstetric parameters for placental samples

Parameters
Lancet 
n (%)*

NHLS 
n (%)* p-value

Maternal age (years), mean (median) 33.33 (34) 28.37 (28) <0.0000
Gestational age (weeks), mean (median) 32.69 (35) 27.43 (28) <0.0000
Singleton pregnancy placentas 93.69 95.35 -
Multiple pregnancy placentas: twins or triplets only 6.31 4.65 0.7564
NHLS = National Health Laboratory Service.
*Unless otherwise specified. 

Table 2. Comparison of placental diagnostic categories

Diagnostic category
Lancet (n=1172),
n (%)*

NHLS (n=946),
n (%)* p-value

Maternal vascular malperfusion 476 (40.6) 451 (47.7) 0.3193
Fetal vascular malperfusion 271 (23.1) 35 (3.7) 0.0001
Retroplacental haemorrhage 568 (48.5) 114 (12.1) 0.0000
Ascending infection 143 (12.2) 356 (37.6) 0.0000
Haematogenous infection 36 (3.1) 54 (5.7) 0.3062
Villitis of unknown aetiology 258 (22.0) 3 (0.3) 0.0000
Other 130 (11.1) 83 (8.8) 0.6374
No specific pathological changes 57 (4.9) 85 (9.0) 0.2676

NHLS = National Health Laboratory Service.
*Numbers do not add up to total number of cases for each institution as multiple placentas showed more than one pathological entity/diagnostic category.

n=1 122 
NHLS cases

n=966 
included

n=156 
excluded

n=1 172 
included

n=190 
excluded

n=132 
reviewed

n=834 
included

Total NHLS cases included, n=946
Total Lancet cases included, n=1 172

n=112 
included

n=20 
excluded

n=1 362 
Lancet cases

Fig. 1. Flow diagram summarising the exclusion process and number of cases included from the 
initial data extraction from each laboratory.
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due to the fact that tertiary and quaternary hospitals serve as points 
of referral for complicated pregnancies.

The private healthcare users’ mean maternal age was higher than 
that of mothers using the public healthcare system. This may be 
in part due to differences in socioeconomic status. Socioeconomic 
disparities between the public and private healthcare systems are 
well-documented in SA.[26-27] A survey-based study conducted in 
four provinces of SA in 2012, including the Gauteng Province, 
evaluated rates of adolescent pregnancies and contributing factors 
and found that 19.2% of young women had an adolescent pregnancy, 
and unemployment and poverty were associated with adolescent 
pregnancy.[28] Another proposed contributing factor to the differences 
in average maternal age between the two sectors is accessibility and 
affordability of contraceptives. Women with financial means may opt 
for a contraceptive method of their choice  from the private sector, 
while women using the public healthcare system have to overcome 
barriers such as travel costs to access free contraception in the public 
hospitals. Furthermore, public facilities may not always have the full 
repertoire of contraceptive options available.[29] 

We observed a statistically significant difference in the percentages 
of diagnosed VUE, FVM, ascending infection and RPH between the 
two laboratories (Fig. 2).

VUE is diagnosed when an identifiable infectious aetiology has been 
excluded and a possible immune-based aetiology is largely based on 
its increased incidence in patients with either autoimmune conditions 
or those having fallen pregnant by assisted/in vitro fertilisation (IVF) 
with donor ova.[30] There are unfortunately no data available comparing 
the prevalence of autoimmune conditions between the two healthcare 
sectors. However, IVF partly accounts for the increased numbers of 
VUE within the Lancet data. IVF costs on average between ZAR40 000 
- 50 000 per treatment cycle in SA[31] and is largely only available in the 
private healthcare sector. Only three public/academic facilities offer 
IVF, namely, Steve Biko, Tygerberg and Groote Schuur hospitals,[32] 

none of which fall within the CMJAH drainage area. What more 
likely explains the markedly decreased number of VUE in the NHLS 
data is a paucity of tissue sampling. On average, only two sections of 
placental parenchyma are sampled at the CMJAH NHLS laboratory 
per placental specimen. This lies in stark contrast to the seven blocks of 
placental parenchyma per placenta sampled at Lancet Laboratories. At 
least six sections are required to detect 85 - 95% of cases of VUE.[33] Lastly, 
a previous study reported that VUE primarily affects two main groups 
of pregnant women; namely, younger women of lower socioeconomic 
status with a history of sexually transmitted infections, and older 
women of higher socioeconomic status often with a history of multiple 
miscarriages.[34] The latter group is accounted for in the Lancet dataset; 
however, the former group is unaccounted for in the NHLS dataset and 
this suggests gross under-sampling of submitted placental specimens. 

The higher RPH may be explained by the traumatic haemorrhage 
associated with removal of the placenta during caesarean section 
(CS) and the surgery itself.[35] CS rates are significantly higher in the 
private healthcare system (65%) compared with the public healthcare 
system (15 - 20%) in SA.[36] Interestingly, the CS rates were 76.9% and 
29.4% for the private and public healthcare sectors in the Gauteng 
Province in 2017 - 2018, respectively.[37]

With respect to FVM, we propose that a reason for the difference 
is a lack of awareness of criteria for diagnosing this entity among 
public/NHLS pathologists. FVM is a relatively new term that was 
introduced by the Amsterdam International Consensus group of 
placental pathologists in 2014,[38] and as such, pathologists who are 
not aware of these updates or see placentas infrequently may miss 
this entity. The use of templates and checklists in histopathology 
reporting is invaluable.[39] These not only aid the pathologist in 
making an accurate and clinically helpful diagnosis but may also 
aid in effectively communicating such findings to the clinician for 
clinical utility and application.[40] Within the time period of our 
study, a reporting template for the placental histopathology reports 

Fig.  2. (A) Fibrinoid necrosis (arrow) and atherosis (asterisks) constituting maternal decidual vasculopathy in MVM. (B) Villitis with 
cytomegalovirus inclusions (arrows). (C) Acute chorioamnionitis with neutrophils (arrow) present within the chorion. (D) Numerous 
lymphocytes (arrows) within a villus seen in VUE. Original magnification 400× (A-D). (E) Retroplacental haemorrhage (200×) (asterisks). 
(F) Fibrin thrombus (100×) (asterisks) in FVM. MVM = maternal vascular malperfusion; VUE = villitis of unknown aetiology; FVM = fetal 
vascular malperfusion. 
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was already in use at Lancet and this had not yet been routinely 
adopted and applied at the NHLS laboratory based at CMJAH. This 
may further explain the lower FVM and VUE reporting in the NHLS 
data. An additional contributing factor that we alluded to earlier is 
the fact that the Lancet data was reported on by a single pathologist 
with many years of experience in placental pathology who reports 
exclusively on placentas compared with the NHLS reporting that 
is done by pathology ‘generalists.’ The specialist-generalist debate is 
an ongoing debate within clinical medicine[41] and has already been 
hinted at within the field of pathology.[42] Our study perhaps gives 
some evidence to argue a case for sub-specialisation within the field 
of pathology. However, there is a lack of resources, training and a 
critical mass of pathologists to support sub-specialisation within the 
field. Hence, there is a gross shortage of pathologists and a need for 
increased training of pathologists has already been established in 
Africa.[43] Although SA has the highest concentration of pathologists 
in Africa, we still only have 100 pathologists per 55 million people 
as of 2016[44] and the vast majority of them are practising within the 
private healthcare sector.[45]

The last significant placental pathology difference between the 
two sectors was the increased ascending infection in the NHLS data 
(37.6%). This is comparable to that found in the aforementioned SA 
placental study where 34.5% of IUFD cases had placental evidence 
of acute chorioamnionitis.[9] Risk factors for both clinically and 
histopathologically diagnosed acute chorioamnionitis are many 
and these include prolonged rupture of membranes, prolonged 
labour, meconium passage, multiple vaginal examinations, epidural 
anaesthesia, existing genital tract infection, bacterial vaginosis, 
prematurity and foreign bodies such as a cervical cerclage.[46] A lower 
average gestational age in NHLS data was established and the increased 
ascending infection in this population group may have contributed 
to prematurity. A previous study conducted in Soweto, SA[24] showed 
that stillbirths were mostly attributed to maternal medical conditions 
(particularly hypertensive disorders), placental or fetal infections 
and pathological placental conditions. The most cultured bacterium 
in invasive fetal infections is group B streptococcus.[24] Group B 
streptococci are also among the common bacterial causes of acute 
chorioamnionitis[47] and the incidence of group B streptococcal invasive 
disease is high in SA.[48] Mothers are not routinely screened for vaginal 
group B streptococcus during pregnancy in the public healthcare 
system, whereas screening is more frequently performed in the private 
healthcare system (Dr Christopher Thomas, personal communication, 
08 June 2020). This may also account for the higher percentage of 
ascending infection in the NHLS data. Numerous studies have made 
compelling cases for administering group B streptococcal vaccination 
to pregnant mothers[24,48-50] and our study perhaps provides possible 
further evidence from a histopathological perspective. 

Study limitations and strengths
One limitation of our study is that it only considers submitted 
placental specimens and is not a representation of all births. 
Furthermore, the data are representative of only one private 
laboratory and only hospitals that submit histopathology specimens 
to the NHLS CMJAH laboratory, which are predominantly academic 
hospitals. Thus, the data may not be truly representative of the 
burden of placental disease and its applicability to clinical practice 
across all medical facilities, especially in primary and secondary 
care public facilities. An additional limitation regarding the privately 
submitted placentas is the cost to the patient. Patients on limited 

medical aids or those who cannot afford the costs of submitting their 
placentas for histopathological examination may have led to a further 
decrease in submitted placental specimens from all private deliveries.

A major strength of our study is that this is the first study that has 
directly compared data between a public and private laboratory in 
SA. Collaboration between these two entities may assist or even be 
essential in increasing SA’s progress towards achieving the sustainable 
development goals (SDGs). 

Major recommendations emerging from this study are threefold. 
Firstly, we recommend that clinicians and policymakers develop 
clear guidelines for submission of the placenta for histopathological 
examination in their private practices or institutions. These 
should clearly lay out the fetal, maternal and neonatal indications. 
Placental histopathological findings will thus be of greater value 
in informing current management of mother and/or neonate, 
as well as inform management of future pregnancies. In a 
litigious society, histopathological examination of the placenta 
is invaluable[51] and this further highlights the need for clear 
guidelines for the submission of the placenta for histopathological 
examination. Also, there is perhaps some evidence from our study 
to further motivate for the implementation of universal screening 
for prepartum group B streptococcal colonisation.

Secondly, we recommend that anatomical pathologists are made 
aware of the common placental pathological entities. The placenta 
is a common specimen, and the findings can have major clinical 
and/or legal implications. Placental pathology training workshops 
may serve to better equip pathologists in diagnosing placental 
pathology and more focused training at the registrar level would 
be of value. Increasing the number of pathology registrar posts 
will also aid in addressing the shortage of pathologists and may 
also encourage pathologists to pursue sub-specialisations within 
pathology. Furthermore, important recommendations for the 
NHLS are to adopt a placental histopathology reporting template 
and to perform more extensive sampling of placental specimens 
to adequately detect key pathologies. Where resources may restrict 
this at the NHLS, carefully selecting placentas for more sampling 
based on the clinical history provided on the laboratory request 
forms (e.g. a patient with a poor obstetric history or a baby with low 
Apgars) may be an option.

Thirdly, we recommend further collaboration in research between 
the public and private sectors. This study has illustrated the wealth 
of information available for research within the private laboratory 
sector, as well as its accessibility for researchers. There is not only a 
paucity of placental histopathological data in SA but also in research 
comparing the two healthcare systems that serve our country.

Conclusions
Histopathological examination of the placenta is an important 
resource available to clinicians. Apart from contributing to the 
understanding of the pathogenesis of different diseases, it invaluably 
contributes to the clinical management of mother, neonate and 
future pregnancies. In a healthcare system divided by socioeconomic 
status and resources, understanding the differences in maternal and 
neonatal pathology between these two health sectors is critical for 
informing clinical management and policymaking for maternal 
and neonatal wellbeing. Our study has not only provided insights 
into the differences in pathology between the two sectors but also 
the value of the placenta and the need for further private-public 
collaborative research.
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