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Validity of P57 immunohistochemical marker in
differential diagnosis of molar pregnancy

Molar gebeliklerin aywic tarusinda P57 immiinohistokimyasal belirteciriin gecerliligi
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Abstract

Ozet

Objective: The differentiation of complete mole from partial mole
and hydropic abortion is very important for patient management.
The aim of this study was to determine the validity of p57** in the
diagnosis of hydatidiform mole

Material and Method: Immunohistochemistry with the P57 anti-
body was done in formalin-fixed paraffin-embedded samples of hy-
dropic abortion (n=20), simple abortion (n=20), partial hydatidiform
mole (n=20) and complete hydatidiform mole (n=20). Immunoreac-
tivity was recorded separately in the different cellular components,
such as villous cytotrophoblast, extravillous trophoblast, syncytiotro-
phoblast, stromal cells, and decidual cells. Then data were analyzed
with suitable statistical test.

Results: In partial hydatiform mole and also in simple and hydropic
abortion, nuclear P57kip2 expression was observed at high frequency
in cytotrophoblast, villous stromal cells and maternal decidua, but
was absent in syncytiotrophoblast. Absent of nuclear immunoreactiv-
ity of cytotrophoblasts was detected in the majority (95%) of complete
hydatiform mole. Significant difference was seen for P57""* expres-
sion in complete hydatiform mole in comparison with hydropic abor-
tion (P=0.001) and partial hydatiform mole (P=0.001).

Conclusions: This study confirms that P57"* immunohistochemistry
can reliably identify most cases of complete hydatidiformm mole and dis-
tinguishes it from hydropic abortions and partial hydatidiform mole.

(J Turkish-German Gynecol Assoc 2009; 10: 39-42)

Key words: Complete mole, Partial mole; Hydropic abortus; P57""

Amag: Hasta yénetiminde hidropik abortus ve parsiyel molden komp-
let moliin aynmui ¢ok énemlidir. Bu ¢calismanin amaci hidatiform mo-
liin teshisinde P57%P?nin gecerliligini belirlemektir.

Gereg ve Yéntemler: Hidropik abortus (n=20), basit abortus (n=20),
parsiyel hidatiform mol (n=20) ve komplet molden (n=20) olusan
ornekleme formalin ile fikse edilmis paraffinle kaplanmis P57%? an-
tikoru ile immunhistokimyasal inceleme yapildi. Immunoreaktif ince-
leme farkh hiicresel komponentler igin ayn ayr (6rnegin villos sitotro-
foblast, ekstravillos trofoblast, sinsityotrofoblast, stromal hiicreler ve
decidual hiicreler) kayit altina alindu.

Bulgular: Parsiyel hidatiform mol ve ayni zamanda basit ve hidropik
abortus da niiklear P57%? eliminasyonu sitotrofoblast, villos stromal
hiicreler ve maternal desidua da yiiksek orandayken, sinsityotrofob-
lastta eliminasyon yoktur. Sitotrofoblastlarda niiklear immunreaktivi-
te yoklugu komplet hidatiform moliin cogunlugunda (95%) saptan-
di. P57%? eliminasyonunda komplet hidadiform ile hidropik abortus
(P=0.001) ve parsiyel hidatiform (P=0.001) mol kiyaslanildiginda an-
lamli bir farklilik oldugu saptanildi.

Sonug: Bu ¢calismada P574? immunhistokimyasal marker’in giivenilir
sekilde komplet hidatiform mol vakalarinin cogunlugunun tanimlana-
bileyecegi ve komplet hidatiform moliin hidropik abortus ile parsiyel
hidatiform molden ayrimini yapilabilecegi dogrulanmaktadir.

(J Turkish-German Gynecol Assoc 2009; 10: 39-42)
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Introduction

Gestational trophoblastic disease (GTD) encompasses a he-
terogeneous group of neoplastic conditions arising from the
placenta. The lesions include the hydatidiform mole (comple-
te, partial), the invasive mole, choriocarcinoma and placental
site trophoblastic tumor (1).

Hydatidiform mole is classified into partial and complete subt-
ypes according to histological and genetic criteria. In complete
hydatiform mole (CHM), all or most of the villi are edematous
and there is diffuse trophoblast hyperplasia. It is well known
that most CHMs have a 46, XX (diploid) karyotype with both
X chromosomes being of paternal origin and all derived from

the sperm. They are presumed to result from fertilization by a
single sperm of an egg that has lost its chromosomes or from
the fertilization of such an empty egg by two sperm (2).
Approximately 15% to 35% of all moles are of the partial type.
Partial hydatiform moles (PHM) have defined villous abnor-
malities and are usually triploid. Their diagnosis often can
be made by morphology alone, without confirmation of plo-
idy. Partial moles should be distinguished on one hand from
complete moles and on the other from the hydropic villi seen
in 15% to 40% of spontaneous abortions (3).

Because unattended complete hydatiform mole may persist
and recur, distinction of these moles from non-molar hydropic
abortion and PHM is important. Whereas hydropic abortion
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(HA) is completely benign, hydatidiform moles carry a signifi-
cant risk for developing persistent GTD and the most important
reason for the correct recognition of true moles is that they may
precede choriocarcinoma. It was reported that 17% of CHMs de-
veloped into invasive moles and 2.5% of complete moles evol-
ved into choriocarcinoma. In contrast to CHMs, partial moles
are rarely followed by choriocarcinoma (3-5).

Although genetic studies are important in recognizing subtypes
of hydatidiform mole but most cases of hydatidiform mole can
be identified correctly by histologic analysis if adequate tissue
is submitted and appropriate criteria are used (6-7). Recent stu-
dies suggested that P57"* (also known as KIP2) can be used in
the differential diagnosis of molar pregnancies (8-9).

The P575"* protein is a cell cycle inhibitor and tumor suppres-
sor encoded by a paternally imprinted gene. Cyclins and cyclin-
dependent kinases (CDKs), determine a cell’s progress through
the cell cycle. The activity of cyclin-CDK complexes is tightly re-
gulated by inhibitors, called CDK inhibitors. There are two gro-
ups of CDK inhibitors: the CIP/KIP and the INK4/ARF families.
CDK inhibitors are instrumental in prevention of tumor formati-
on, so they are known as tumor suppressors. The CIP/KIP family
includes the genes p21, p27 and p57, which bind to and inacti-
vate the complexes formed between cyclins and CDKs. Lack
of p57"* activity leads to loss of cell cycle control and contri-
butes in trophoblastic hyperplasia. Because P57 is paternally
imprinted, and both the X chromosomes in complete moles are
derived from the father, it is expected that reduced or absent
expression of P57 protein in complete moles (4, 9-10).
Although there is not accurate report for prevalence and inci-
dence of Molar pregnancy in Iran but according to one study in
Tehran, the incidence of disease is 6.7/1000 live deliveries (11).
Therefore hydatidiform mole is partially common in Iran and it
is important for us to know the utility of p57*"* immunohistoche-
mical marker in differential diagnosis of molar pregnancy.

The goal of this study was to determine the validity of immuno-
histochemistry (IHC) technique in the identification of CHM in
comparison with PHM and hydropic abortions.

Materials and Methods

A total of 80 formalin fixed paraffin embedded (FFPE) of pla-
cental tissue were retrieved from the files of the department of
pathology of our hospital since February 2002 to February 2008.
The criterion for selection was based on the histopathologic
diagnosis. Tissue sections stained with hematoxylin and eosin
were reviewed by two pathologists for tissue adequacy, confir-
mation of diagnosis and selection of the best region for IHC. The
cases were selected to represent nonmolar (n=40) and molar
pregnancy tissue (n=40). Nonmolar pregnancy tissues were
consist of hydropic abortion (n=20) and the same number of
simple abortion (not hydropic), also molar pregnancy tissues
were included partial hydatidiform mole (n=20) and comple-
te hydatidiform mole (n=20). All the cases presented mean of
gestational age between 11 and 12 weeks. None of them had
been received chemotherapy before the samples, which were
used for diagnosis.

Immunohistochemistry study was performed on 4 micrometer
FFPE tissue sections using the avidin-biotin-peroxidase comp-
lex method (12) by monoclonal primary antibody against P57

protein (Mouse Monoclonal antibody, P57""* protein, Visiobiosy-
stem, United Kingdom, clone: 25B2).

After deparaffinization & rehydration through a graded series of
alcohol solutions, sections were incubated at room temperatu-
re for 24 hours, then different steps of IHC staining performed
regarding to the manufacturer instructions and finally counters-
taining with hematoxylin were done.

Normal placenta tissue was used as positive control of P57""
marker and negative controls were prepared by omission of
the primary antibody. IHC slides were examined by two patho-
logists for immunoreactivity in cells nuclei while they did not
know about the slide diagnosis. Therefore the analysis was
double-blind.

Positive reactivity was interpreted only when distinct nuclear
staining was identified. Cells with only cytoplasmic granular stai-
ning were regarded as negative. Immunoreactivity was recorded
separately in the different cellular components, such as villous
cytotrophoblast, extravillous trophoblast, syncytiotrophoblast,
stromal cells, and decidual cells. The staining of equal or more
than 10% of total cytotrophoblast cells were presumed positive
and results below of this threshold considered negative.
Immunoreactivity results in two groups of nonmolar and molar
pregnancy were analyzed with SPSS (Statistical software for so-
cial analysis — Version 11.5) by a specialist of statistics and using
T test and chi-square test. A P-value under 0.05 (P<0.05) was
considered significant.

Results

The age range in nonmolar pregnancy group or control group was
from 17 to 40 years with 26.20%5.08 years for mean=+standard
deviation (SD) and in molar pregnancy group (case group) was
from 15 to 46 years with 23.82+6.77 years for mean+SD and T
test showed no significant differences between case and cont-
rol group (P=0.08).

P57%"2 was strongly expressed in villous cytotrophoblast and vil-
lous mesenchyme in simple abortion, partial hydatidiform mo-
les and spontaneous losses with hydropic changes (figure 1).
In contrast, P57""* expression in villous cytotrophoblast , villous
stromal cells and extravillous trophoblast was absent or mar-
kedly decreased in CHMs (figure 2).

Nuclear immunoreactivity in cytotrophoblasts for P57 was
detected in all cases with simple abortion (100%), 17(85%) ca-
ses of HA, 18 (90%) cases of PHM and one (5%) cases of CHM
(Table 1). Fisher exact test showed significant difference
(P<0.001) for P57""* between two groups of nonmolar preg-
nancy and molar pregnancy.

There was no significant difference (P=0.23) for P57 expression
in HA and normal placental tissue but significant difference (Table 2)
were seen for P57""* expression in CHM in comparison with simple
abortion (P<0.001), HA (P<0.001) and PHM (P<0.001).

Although all nonmolar pregnancy tissue had nuclear immunore-
activity in cytotrophoblasts for P57°"* but five of them were we-
akly positive that defined for nuclear immunoreactivity in 0-10%
of total cytotrophoblasts. Weakly positive results in cytotrophob-
lasts also were seen in six cases of HA and one case of PHM.
Extravillous trophoblast and decidual cells showed positivity in
some cases (molar and nonmolar pregnancies) and Syncytiot-
rophoblast was negative in all cases.
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SA SA SA HA HA PHM

Versus Versus Versus Versus Versus Versus

HA PHM CHM PHM CHM CHM
Cytotrophoblast P=0.23 P=0.48 P<0.001 P=1.00 P<0.001 P<0.001
stromal cells P=1.00 P=1.00 P<0.001 P=1.00 P<0.001 P<0.001
Extravillous trophoblast P=0.34 P=1.00 P=0.34 P=0.18 P=1.00 P=0.18
decidual cells P=0.09 P=1.00 P=0.23 P=0.09 P=1.00 P=0.23

SA: Simple abortion; HA: Hydropic abortion; PHM: Partial hydatiform moles; CHM: Complete hydatiform mole

Figure 1. P57 expression in villous cytotrophoblasts in simple
abortion

Discussion

Hydropic villi in products of conception could be a diagnostic
problem for the pathologist. It occurs in a spectrum of patholo-
gic conditions including hydropic abortion, PHM, and CHM. The
distinction between these entities is clinically important becau-
se partial and complete hydatidiform moles have some risk of
developing persistent gestational trophoblastic disease whereas
HAs do not. Detailed histopathologic examination remains to be
the basis for the diagnosis of hydatidiform mole. However, poor
sampling, necrosis, and earlier uterine evacuation can lead to
uncertainty in the diagnosis. Also, the criteria are subjective,
resulting in considerable interobserver variability (1;13-15). It is
implicated immunoreactivity for p57**? can be helpful in accu-
rate diagnosis of CHM (16-17).

In Jun et al. study the immunohistochemical expression of
P57 protein was investigated to determine by using tissue
sections of CHM (n=51), PHM (n=7), invasive mole (n=1), and
hydropic miscarriage (n=2). They reported absent expression
of P57 in cytotrophoblasts covering the villous stroma (51/52)
as well as villous stromal cells (51/52) in complete and invasive
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Figure 2. Lack of P57""* expression in villous cytotrophoblasts in
complete hydatiform mole

moles and also strongly and continuously expression in both vil-
lous cytotrophoblast and stromal cells in all cases of PHM and
hydropic miscarriage (17).

We also found almost no immunoreactivity (95%) in cytotrop-
hoblasts for p57%? in CHM that is concordance with 98.3% in
Castrillon et al., 90.9% in Crisp et al., 98.1% in Jun et al. and
86.6% in Fukunaga M. study (8;16-19).

Immunoreactivity of extravillous trophoblast at the implantation
site in the CHMs has varied among different authors. It seems
immunoreactivity in cytotrophoblast covering the villous stroma
is more valuable than other cells. Merchant et al. reported im-
munoreactivity for extravillous trophoblast and decidual cells in
all of 68 his patients but Chilosi et al. demonstrated complete
negativity for p57""* in the extravillous trophoblast. In our study,
however, extravillous trophoblast in CHMs showed a variable
expression and the same result has been observed by Castrillon
et al. (8-9, 20).

Immunoreactivity for P57"* in cytotrophoblasts in HA and PHM
was 85% and 95% in our study, 80% and 95% in Fukunaga M. study
respectively and also in all cases of Jun et al. study(17;18).
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In our study although all (100%) normal placental tissue had
nuclear immunoreactivity in cytotrophoblasts for P57""? but five
(25%) of them were weakly positive. Weakly positive immuno-
reactivity for P57"? in cytotrophoblasts of normal tissue, HA,
PHM and CHM was reported in 3/10(30%), 3/20(6.66), 0(0%) and
7/44(15.9%) respectively in Fukunaga M. study (19). Syncytiot-
rophoblast was negative in all cases of our study and also in
other similar previous article (9; 15; 20).

There are some new techniques including in situ hybridization,
polymerase chain reaction, DNA microsatellite polymorphisms
and DNA flowcytometry that use of DNA content for discrimina-
tion between CHM and PHM (21-24). However, these techniqu-
es are technically difficult and relatively expensive, and unlikely
to become routine in all laboratories. In addition, ploidy analy-
sis does not differentiate between CHM and HA. IHC is a rapid,
technically easy, and cost-effective method and can be useful
adjuncts to morphological diagnosis in molar disease. Immu-
nomarkers of cell proliferation, such as PCNA and Ki67, have
been examined and have been reported to be of little practical
use in differentiating between HA, CM, and PM (25-26). It seems
P57""? can be the most useful immunohistochemical marker for
this discrimination.

Therefore P57 expression in cytotrophoblast and villous me-
senchyme is markedly reduced or absent in CHM compared
with strong expression in both PHM and HA may be useful in
the cases in which the main differential diagnosis is between
CM and PM.

Conclusion: In summary, P57 immunostaining results corre-
lated well with morphological features of molar pregnancies. In
addition, IHC analysis with P57°"* could provide a useful diag-
nostic marker in difficult cases.
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