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Background: Although the morphological features characteristic of products of conception speci-
mens including molar pregnancies are well described, substantial histopathological similarities
are observed between the different entities, especially in cases of early pregnancies. Furthermore,
there are no current solid criteria that could predict cases with progression to persistent gestational
trophoblastic disease. In this study, we aimed to determine the most specific histopathological
and immunohistochemical features required for accurate diagnosis that can reliably predict the
clinical behavior. Methods: Sixty-five cases of products of conception were reviewed clinically and
pathologically, and any progression to persistent gestational trophoblastic disease (GTD), if present,
was noted. Pathological assessment of the archival material included re-cut sections of 5 ymin
thickness, routine staining with hematoxylin and eosin and immunohistochemical staining of
p57Kip2. Results: Certain histopathological criteria were found to be significant in differentiation
between complete hydatidiform mole (CHM) and partial hydatidiform mole including villous shape
and outline, villous trophoblast hyperplasia, and atypia in extravillous trophoblasts. There were no
significant differences in any morphological or immunohistochemical features between cases with
or without subsequent development of GTD. Conelusions: Histopathological diagnosis of molar
pregnancy remains problematic especially in early gestation. Their diagnosis should be stated after
a constellation of specific histopathological criteria in order not to miss CHM. p57Kip2 immunohis-
tochemistry is of great value in diagnosis of cases that had equivocal morphology by histopatho-
logical examination. However, there were no significant features to predict cases that subsequently
developed persistent GTD.
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Hydatidiform mole (HM) is an abnormal gestation characterized
by significant hydropic change and variable trophoblastic prolif-
eration involving part or all of chorionic villi."” HM is categorized
into two separate entities, complete hydatidiform mole (CHM)
and partial hydatidiform mole (PHM), according to morphology
and cytogenetics. However, hydropic abortion (HA) could mor-
phologically mimic HM.*!

Characteristic morphologic features have been proposed for
the diagnosis of product of conception (POC) specimens including
CHM, PHM, and HA. However, substantial histopathological
similarities are observed between the three entities, especially in
cases of early detection resulting in interobserver and intraob-
server variability in the diagnosis of POC specimens.”® Thus,
the diagnosis of POC on the basis of histopathology alone remains
a challenge for pathologists, even those experienced.’

Persistent gestational trophoblastic disease (PGTD) develops
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after CHM in 10% to 30% of cases,” and after PHM in 0.5%
to 5% whereas HA has no relation to PGTD.’ Thus, follow-up
serum B-human chorionic gonadotropin (B-HCG) measurements
aren’t essential in cases of HA, whereas these measurements form
part of surveillance for PGTD in cases of HM. Therefore, accurate
distinction of CHM from PHM on one hand and of HM from
HA on the other hand is important for appropriate clinical man-
agement and has prognostic implications.’

Difficult cases may require molecular techniques using the
differences in DNA content of different POC cases.® However,
such molecular diagnostic methods are technically difficult, rela-
tively costly, and non-available in most of pathology laboratories.”
Detection of the expression of gene products such as pS7Kip2 by
the trophoblastic cells should be highlighted. The p57Kip2 gene
(CDKNICQ) is a strongly paternally imprinted gene expressed
only by the maternal allele in most tissues and is involved in implan-
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tation.” In normal placenta, nuclear p57Kip2 expression is seen
in villous cytotrophoblast, extravillous trophoblast, villous stromal
cells, and deciduas."™"" p5S7Kip2 can identify CHM (androgenetic
diploidy) by the lack of its expression'*'* and can be helpful in
distinguishing CHM from PHM and non molar HA," but can’t
distinguish PHM (diandric monogynic triploidy) from nonmolar
(biparental diploidy) specimens as both are positive."* CHM
mostly doesn’t contain maternal genome. Therefore, p57Kip2
staining is unexpressed or greatly reduced in the nuclei of their
cytotrophoblasts and stromal cells." Products of conception con-
taining maternal genetic material, PHM and nonmolar HA, show
positive nuclear p57Kip2 staining in cytotrophoblast and villous
stromal cells. p57Kip2 is also expressed in intermediate trophoblast
islands and decidual cells, serving as positive internal control in
all POC cases.'*"

In this study, we aimed to define precise histopathological
and immunohistochemical features to make a proper diagnosis
of the different types of HMs especially in eatly gestational ages
and to distinguish those from other mimics. Furthermore, specific
features to predict prognosis and progression to PGTD were
investigated.

MATERIALS AND METHODS

Sample collection

Archival materials of sixty five cases of POC specimens were
retrieved from the department of Pathology, Faculty of Medicine,
Mansoura University, between January 2013 and December
2014. The protocol was approved by the Ethical Committee of
Mansoura University and informed consents were obtained from
the patients.

Histopathological review
The paraffin blocks were re-cut in S-pm-thick sections and
stained with hematoxylin and eosin stain and were independently

reviewed by two pathologists for evaluation of the main morpho-
logical findings of HM."*"

Immunohistochemistry

Five-micrometer-thick tissue section from each case was subject
to immunohistochemical staining using monoclonal antibody
against the p57Kip2 protein (NeoMarkers/Lab Vision Corpora-
tion, Fremont, CA, USA) with dilution 1:200 and the Envision
system (DakoCytomation, Glostrup, Denmark). All the steps
were performed according to the manufacturers’ instructions.

In all cases, p57Kip2 was assessed in the nuclei of the villous
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cytotrophoblasts, extravillous trophoblasts, and villous stromal
cells. Specimens were interpreted as positive for p57Kip2 staining
when there was distinct nuclear staining of villous cytotropho-
blasts and stromal cells. The p57Kip2 stain was interpreted as
negative when there was no distinct staining or limited nuclear
staining (< 10%) of villous cytotrophoblasts and stromal cells.
Staining of intermediate trophoblasts and/or maternal decidua
was considered as the positive internal control for these specimens.

Statistical methods

Data were analyzed using the program SPSS ver. 20 (IBM
Corp., Armonk, NYY, USA) to obtain descriptive statistics. Sta-
tistical significance was determined at 95% level of confidence
(i.e., differences will be considered significant if p <.05).

RESULTS

Examination of clinical data

The age of patients ranged from 16 to 50 years with a mean
of 26 + 8 years and a median of 24 years. All cases were in the
first or early second trimester. Their gestational age ranged
from 6 to 14 weeks with a mean of 9 + 2 weeks and a median of
8 weeks.

Histopathological examination

Significant histopathological criteria for the diagnosis and
distinguishing different entities are shown in Table 1. Examples
of the morphological features are demonstrated in Fig. 1.

Immunohistochemistry

Specimens that showed distinct nuclear staining of cytotro-
phoblasts and villous stromal cells were interpreted as positive for
p57Kip2 (Fig. 1H). On the other hand, specimens that showed
no or limited nuclear staining (in < 10%) of cytotrophoblasts

Table 1. Significant histopathological criteria according to the final
diagnosis of the studied cases using p57Kip2 immunohistochem-

istry

Significant criteria differentiating
between molar and nonmolar
pregnancy

Villous shape and outline: p<.001
Cistern formation: p<.001

Significant criteria differentiating
between CHM and PHM

Villous shape and outline: p<.001

Villous trophoblast hyperplasia:
p=.001

Atypia at extravillous trophoblast:
p<.001

Trophophoblastic inclusion: p=.001

Villous trophoblast hyperplasia:
p<.001

CHM, complete hydatidiform mole; PHM, partial hydatidiform mole.
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Fig. 1. (A) Complete hydatidiform mole (CHM): irregular villous outline (club shaped) with villous stromal karyorrhectic debris. (B) Partial hyda-
tidiform mole (PHM). Two villous populations; large edematous villi with irregular outline and normal appearing nondistended ones. (C) Hy-
dropic abortion (HA): distended villi with hydropic change. (D) CHM: trophoblastic inclusion (arrow). (E) CHM: cistern formation. (F) CHM:
multifocal villous trophoblastic hyperplasia. (G) HA: positive p57Kip2 nuclear staining in intermediate trophoblast as positive internal control
(asterisk). Positive p57Kip2 nuclear staining in villous cytotrophoblasts (CT) (short arrow) and villous stromal cells (long arrow) (immunoperoxi-
dase). (H) CHM p57Kip2 immunohistochemistry: negative nuclear staining in villous CT (short arrow) and villous stromal cells (long arrow);
positive p57Kip2 nuclear staining in intermediate trophoblast as positive internal control (asterisk) (immunoperoxidase). (I) PHM: positive
p57Kip2 nuclear staining in villous CT (short arrow) and villous stromal cells (long arrow) (immunoperoxidase).

and villous stromal cells with positive internal control were considered
negative for p57Kip2 stain (Fig. 1). Accordingly, the studied cases
were redistributed as shown in Table 2.

CHM originally constituted 39 cases. However, after reevalu-
ation based on the histopathological critetia and p57Kip2 immu-
nohistochemistty, seven cases were added to CHM (previously
diagnosed as PHM). On the other hand, one case originally diag-
nosed as CHM was converted to PHM. The final typing of the mo-
lar cases was, therefore, 45 cases of CHM and 11 cases of PHM.

Follow-up

By following the clinical history of all studied cases, nine cases
(14% of total/16% of molar cases) were found to progress into
gestational trophoblastic disease (GTD) based on persistence of
symptoms and serum B-HCG level (Table 3). These represented
18% of CHM and 9% of PHM cases. As shown in Table 4, his-
topathological criteria of these cases were examined and compared
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Table 2. Comparison of the diagnosis of the studied cases by his-
topathological examination and p57Kip2 immunohistochemistry (n=
56)

Case
CHM PHM
Haematoxylin and eosin stain 39 (60) 17 (26) <.001
p57Kip2 immunohistochemistry 45 (69) 11 (17)

Values are presented as number (%).
CHM, complete hydatidiform mole; PHM, partial hydatidiform mole.

Method of diagnosis p-value

with the results of p57Kip2 immunohistochemistry to detect
the most statistically significant histopathological feature that can
predict the progression of molar disease into PGTD. According to
the current study, none of the studied histopathological parameters
could differentiate between cases with or without progression to
GTD.
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Table 3. Cases that developed gestational trophoblastic neoplasia (n=9)

Case Age (yr) GA (wk) Histopathology p57Kip2 B-HCG (mIU/mL) MTX Response Second-line treatment
1 20 10 CHM Negative 2907 2 Yes -

2 28 4 CHM Negative 1294 2 Yes -

3 29 8 CHM Negative 280 1 Yes -

4 48 8 CHM Negative 1328 3 No Hysterectomy

5 20 12 CHM Negative 477 3 Yes -

6 29 9 CHM Negative 446 2 Yes -

7 19 8 CHM Negative 3260 2 Yes -

8 42 10 CHM Negative 5000 6 No EMA/CO

9 24 8 PHM Positive 4990 5 Yes -

GA, gestational age; B-HCG, B-human chorionic gonadotropin; MTX, methotrexate; CHM, complete hydatidiform mole; EMA/CO, etoposide, methotrexate,
actinomycin D, cyclophosphamide, vincristine/oncovine; PHM, partial hydatidiform mole.

Table 4. Histopathological criteria of cases that clinically progressed to PGTD in comparison to the rest of the series

Parameters PGTD (n=9) Non-PGTD (n=56) p-value

Villous shape and outline Distended regular 1 9 >.99
Distended irregular 5) 24
Non-distended 1 8
Two population of villi (distended and nondistended) 2 15

Cistern Present 8 45 >.99
Absent 1 11

Trophoblastic inclusion Present 6 34 >.99
Absent 3 22

Stromal myxoid change Present 4 26 >.99
Absent 5 30

Villous trophoblast hyperplasia Circumfrential 4 21 >.99
Multifocal 4 27
Polar 1 8

Stromal karyorrhexis Present 0 14 .186
Absent 9 42

Atypia at extravillous trophoblast Mild 5) 32 >.99
Marked 4 24

PGTD, persistent gestational trophoblastic disease.

DISCUSSION

The present study was performed to investigate histopatho-
logical parameters commonly used during routine histopatho-
logical examination in the differential diagnosis of POC cases,
especially those with early gestational age. Also, we aimed to
study the value of using these histopathological criteria for diagnosis
of HM specimens by comparing them with the results of p57Kip2
immunohistochemical staining.

In agreement with previous reports, our results showed that
examination of the villous shape was statistically significant in
differentiation between CHM and PHM cases on one hand and
between molar and nonmolar cases on the other hand.'*'” Most
of our studied CHM cases (62%) had a population of distended
villi with irregular outline. This was significant in differentiation
between POC specimens and in favor of early CHM."”" Our
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results were in contrast with the results of the study by Ishikawa
¢t al.® who found that enlarged villi with regular round outline
was a good marker for the diagnosis of CHM. This disagreement
can be explained by the fact that the gestational age of our cases
was in the first trimester, and at this early gestational age, villi of
CHM don't exhibit the well formed distended villi with regular
outline and have more irregular outline.

Cistern formation is a major criterion in HM. Our study
showed that cistern formation was found in CHM (96%) more
common than in PHM cases (91%). It was significant in differ-
entiation between molar and nonmolar pregnancy. On the other
hand, it wasn't significant in differentiation between the CHM
and PHM. This is in contrast to other studies that found it signifi-
cant and in favor of diagnosis of PHM.""** This may be because of
the difference in number of studied CHM cases.

We found that the presence of trophoblastic inclusion in the
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villous core was present in 82% of PHM and in 67% of CHM.
This was statistically significant in differentiation between cases
of molar and nonmolar pregnancy but was insignificant in differ-
entiation between the CHM and PHM as described in previous

161719 Trophoblastic hyperplasia is an essential require-

reports.
ment for the diagnosis of molar pregnancy.”’ The resules of this
study demonstrated that 59% of CHM cases had circumferential
villous trophoblastic hyperplasia, while 88% of PHM cases exhibited
multifocal villous trophoblast hyperplasia. Polar trophoblast hy-
perplasia was in favor of nonmolar POC diagnosis. It was found
to be statistically significant in differentiation between CHM
and PHM on one hand and between molar and nonmolar POC
on the other hand, in agreement with previous studies.'””’ On
the other hand, our results disagreed with the scudy of Abdou e
al.”” on 59 cases of POC specimens and found that trophoblast
hyperplasia had no statistically significant value in that differ-
entiation. This marked circumferential villous trophoblast hyper-
plasia which was found in CHM cases may be related to the
absence of p57Kip2 exptession by the villous cytotrophoblasts
and villous stromal cells in CHM cases which lack the maternal
genome. This results in loss of cell cycle control and hence increased
trophoblast proliferation.

It is known that villi in CHM have a high level of stromal kary-
orrhectic debris.”" In this study, villous stromal karyorrhectic debris
wasn't observed in any case diagnosed as PHM or nonmolar POC.
Although the villous stromal karyorrhectic debris was found in
36% of CHM cases, it wasn't statistically significant in differen-
tiation of the three entities; CHM vs PHM or molar vs nonmolar
pregnancies. This was in agreement with the finding that stromal
karyorrhexis couldn’t differentiate becween POC cases.” This was in
disagreement with the results of a study including 113 specimens
of POC before 13¢th week gestation and found that the rate of
stromal karyorrhexis was significantly higher in early CHM than
in PHM (p <.001). They proved and confirmed that the frequent
karyorrhexis in the villous stroma is a useful histopathologic pa-
rameter in the differential diagnosis of CHM from PHM and HA
in early gestational age. However, the stromal karyorrhexis couldn’t
be used as a significant feature in cases showing diffuse hydropic
change due to an absence of cellular components in the stroma.®

The current study showed that atypia (in the form of increased
nucleocytoplasmic ratio, hyperchromasia, and pleomorphism) in
extravillous trophoblast was mainly of marked degree in 74%
of CHM, and of mild degree in 71% of PHM cases. Marked
atypia was in favor of CHM diagnosis, while mild atypia was in
favor of PHM and HA diagnosis. Marked degree of atypia was
statistically significant in differentiation between CHM and
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PHM specimens, while mild degree of atypia wasn't significant
in differentiation between molar and nonmolar POC. It may be
a useful histopathologic feature regarding the diagnosis and clas-
sification of HM. This was consistent with the observation that
trophoblast atypia could differentiate between CHM and PHM
where diffuse marked atypia was found in most CHM and focal
mild atypia in most PHM.” This was in contrast with others
who found that atypia in extravillous trophoblast showed no sig-
nificant value in differentiation between CHM and PHM."""

In our study, seven cases diagnosed histopathologically as
PHM were reclassified as CHM after p57Kip2 immunohisto-
chemistry (showed no or scattered nuclear staining in villous CT
and villous stromal cells). Six of these cases exhibited morpho-
logical features similar to PHM on histopathological examination
in the form of two populations of villi; small and large distended
villi with irregular outline and multifocal villous trophoblast
hyperplasia. One case showed two villous populations, circum-
ferential villous trophoblast hyperplasia and trophoblastic inclusion
in the core of their villi without stromal karyorrhexis. In these cases,
we can consider p537Kip2 as a gold standard for the diagnosis and
classification of HM cases. This was similar to previous observa-
tions."

In a retrospective study done by Landolsi ef #/.> on 220 speci-
mens of HA, negative p57Kip2 expression was observed in 8
cases with a histopathological diagnosis of PHM, and in one case
with a diagnosis of HA. Landolsi ez 2/ tried to explain this negative
p57Kip2 expression either due to mis-diagnosis of CHM or lack
of staining due to loss of antigenicity. They proved the mis-diagnosis
of CHM by genotyping analysis of their discordant nine cases
and found absence of their maternal allele.” Funkunaga ¢ a/. re-
ported artifactual loss of staining due to loss of antigenicity in four
HA and one PHM cases, but the presence of positive internal
control in decidual and implantation site trophoblasts in our study
excludes this explanation."

In the current study, one case histopathologically diagnosed
as CHM was inconsistent with the pattern of p57Kip2 immu-
nostaining which showed positive nuclear staining in villous CT
and villous stromal cells. This was also found in the results of
previous studies in which one case out of 132 CHM cases was
found to show positive p57Kip2 immunostaining in their CT and
villous stromal cells.” This was explained by false-positive immu-
nohistochemistry or a mis-diagnosis of PHM or HA. Another
possibility is the presence of twin gestation, one of them normal
and the other CHM. Furthermore, rare CHMs are biparental in
origin and contain both maternal and paternal chromosomal
components. They explained it as a mis-diagnosis, as no adequate
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DNA material was available for genetic study to confirm. In such
rare cases, we can't consider p57Kip2 as a gold standard for the
diagnosis and the matter will require further studies including
molecular techniques using the differences in DNA content.

Concerning the follow-up data, nine cases out of the 65 total
cases (14%) developed PGTD. They were diagnosed based on
persistence of their symptoms and their serum B-HCG level
which didn’t come down to the basal level. Eight cases of these
were diagnosed as CHM (18% of total CHM). Similar results
were found in a study performed by Van Cromvoirt ¢ a/.” to
identify cases the developed PGTD after CHM; 89 cases (20%)
of their total 448 CHM cases developed PGTD and required
chemotherapy.”***

According to our results, one case of PHM (9% of total PHM)
had developed PGTD. But this was inconsistent with the percent-
age detected in a study done by Wielsma ¢ #/.** which detected
cases of PHM that developed PGTD; only 6 out of 344 PHM
cases (2%) were found to have developed PGTD and were
treated successfully by methotrexate chemotherapy. Also, it was
inconsistent with the percentage reported by Chen ¢ a/.” who
found that 2.5%-7.5% of PHM can progress to PGTD.We can
attribute this difference between the two studies to the very
limited number of the PHM cases studied in the current study.
We reviewed these cases histopathologically and didn’t find any
specific morphological or immunohistochemical features associated
with their progression to PGTD. In that regard, the current
study was in agreement with the histopathological and immuno-
histochemical study done by Petts ez 2. on 150 cases of molar
pregnancy. To achieve this distinction, further studies are required
using a larger number of cases and implementing further immu-
nohistochemical markers that may have a benefit .

In conclusion, histopathological diagnosis of molar pregnancy
remains problematic especially in early gestational age. The diag-
nosis requires a constellation of specific histopathological criteria
in order not to miss the diagnosis of CHM. p57Kip2 immuno-
histochemistry is of great value in the diagnosis of cases that
have equivocal morphology by histopathological examination.
However, there are no significant features to predict cases that
subsequently develop persistent trophoblastic disease. Further
immunohistochemical markers should be studied to accurately
distinguish PHM from CHM and also to predict patients’ outcome.
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