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Introduction
Traditionally, hydatidiform moles (HMs), which are rare
abnormal pregnancies due to genetic fertilisation
disorders, are subdivided into complete hydatidiform
moles (CHMs) and partial hydatidiform moles (PHMs).
CHMs are androgenic in origin which means that all the
genetic material is paternally-derived. In most cases, they
result from an enucleated egg that is fertilised by either two
sperms or a haploid sperm which then duplicates. The
excess paternal genetic material leads to excessive growth
of trophoblastic tissues compared to foetal tissues. In
contrast, PHMs are biparental and generally dispermic
triploids. They develop from an ovum that is fertilised by
two sperms, leading to a paternal-to-maternal
chromosome ratio of 2:1 and is a diagnosis of molar
pregnancy.1

Subdividing HMs into CHMs and PHMs is important for
determining the risk of gestational trophoblastic neoplasia
and its clinical management. Studies have reported that
malignant change occurs in ~15-20% of CHMs and <1-5%
of PHMs.2

Morphologic examination of conception products is the
main diagnostic tool used for differential diagnosis of a
complete mole (CM) and a partial mole (PM). However, the

histopathological criteria for molar and nonmolar hydropic
pregnancies are subjective and show considerable inter-
and intra-observer variability.3 With early diagnosis and
evacuation of molar pregnancies, their differentiation from
early nonmolar placentation, especially hydropic abortus
(HA) with an abnormal villous pattern, becomes
complicated.1,3

Numerous ancillary techniques have been used to improve
HM diagnoses, including immunohistochemistry (IHC) for
P57kip2, which is a strongly paternally imprinted, cyclin-
dependent kinase (CDK) inhibitor, being expressed from
the maternal allele. P57kip2 is absent or markedly
underexpressed in cytotrophoblasts (CTs) and
mesenchyme of CHMs compared to PHMs, having
biparental genomes, but it cannot help distinguish a PHM
from an HA.3-6

HMs are characterised by abnormal proliferating
trophoblasts. The transcription factor P63 plays a crucial
role in stem cell maintenance, in addition to its tumour
suppressor and oncogenic roles. The cell-cycle-controlling
molecule P27, which belongs to the Kip/Cip family of CDK
inhibitors, can mediate gap 1 (G1) arrest.6-10

The current study was planned to investigate the
expressions of IHC markers P63, P27, P57, Ki-67, and
melanoma cell adhesion molecule CD146 in hydropic and
molar specimens in order to explore their role in the
pathogenesis of molar gestations. 
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Materials and Methods
The retrospective study was conducted at the Kırıkkale
Medical University, Turkey, and comprised data from 2011
to 2018 related to patients with a definitive pathological
HA, CHM and PHM diagnosis. The diagnoses were based on
the analysis of haematoxylin and eosin (H&E)-stained slides
of formalin-fixed and paraffin-embedded tissues of
retrieved from the pathology archives. Two
pathologists re-evaluated the diagnoses, and their
findings showed no conflict. Extravillous and
syncytiotrophoblast (ST) proliferation, ST
vacuolisation and cytologic atypia were graded as
mild, moderate or severe. P63, P27 a,d P57 expression
patterns were noted and IHC analysis for Ki-67 was
done as a proliferation control in line with 
literature.8,11-13 CD146, which is expressed in mature
extravillous-type trophoblasts, was used to determine
proliferating cell compartment.14

Immunoreactivity, using antibodies against P63, P27,
P57, Ki-67, and CD146, was scored using a
semiquantitative scoring method based on the
percentage of distinctly stained cells. Scoring
estimates were based on the number of stained
trophoblast nuclei: 0 = no staining, 1+ = 1-10%
staining, 2+ = 11-25% staining, 3+ = 26-50% staining,
and 4+ = >50% staining.

Data was analysed using SPSS 15. Mann-Whitney U
test and Kruskal-Wallis test were performed to
evaluate possible associations between

nonparametric terms between two groups and among
three or more groups, respectively. P<0.05 was considered
statistically significant.

Results
Of the 37 specimens, 10(27%) were HAs, 17(46%) PHMs and
10(27%) CHMs. Data was compared with respect to
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Table-1: P27, P57, Ki67, P63, and CD146 expression with respect to maternal and gestational age among the groups.

Maternal age Gestational age P27/ST P57 Kİ-67/CT Kİ-67/TC P63 CD146 
(Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD)

Total (n = 37) 27.9±6.7 9.3±1.0 3.1±1.0 2.7±1.6 3.0±0.9 3.8±0.5 2.8±1.2 4.0±0.0
Hydropic abortus (n = 10) 31.6±5.4 9.7±0.9 3.1±1.0 3.4±1.1 2.9±0.9 4.0±0.0 3.0±1.1 4.0±0.0
Complete mole (n = 10) 25.3±5.8 8.7±1.1 3.5±0.8 0.5±1.1 3.7±0.7 3.3±0.7 1.6±0.7 4.0±0.0
Partial mole (n = 17) 27.2±7.2 9.4±0.9 2.9±1.1 3.6±0.7 2.8±0.9 4.0±0.0 3.5±0.9 4.0±0.0
Kruskal–Wallis test p-value 0.043* 0.020* 0.395 0.001* 0.029* 0.001* 0.001* >0.999

*Statistically significant; ST: Syncytiotrophoblast; CT: Cytotrophoblast; TC: Trophoblastic column; SD: Standard deviation

Table-2: Pairwise comparisons in terms of clinical variables and immunohistochemical markers between the groups.

Maternal age Gestational age P27/ST P57 Kİ-67/CT Kİ-67/TC P63 CD146
(Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD)

Hydropic abortus (n = 10) 31.6±5.4 9.7±0.9 3.1±1.0 3.4±1.1 2.9±0.9 4.0±0.0 3.0±1.1 4.0±0.0
Complete mole (n = 10) 25.3±5.8 8.7±1.1 3.5±0.8 0.5±1.1 3.7±0.7 3.3±0.7 1.6±0.7 4.0±0.0
Mann–Whitney U test p-value 0.012* 0.007* 0.340 0.001* 0.032* 0.005* 0.006* >0.999
Hydropic abortus (n = 10) 31.6±5.4 9.7±0.9 3.1±1.0 3.4±1.1 2.9±0.9 4.0±0.0 3.0±1.1 4.0±0.0
Partial mole (n = 17) 27.2±7.2 9.4±0.9 2.9±1.1 3.6±0.7 2.8±0.9 4.0±0.0 3.5±0.9 4.0±0.0
Mann–Whitney U test p-value 0.063 0.143 0.719 0.827 0.663 >0.999 0.164 >0.999
Complete mole (n = 10) 25.3±5.8 8.7±1.1 3.5±0.8 0.5±1.1 3.7±0.7 3.3±0.7 1.6±0.7 4.0±0.0
Partial mole (n = 17) 27.2±7.2 9.4±0.9 2.9±1.1 3.6±0.7 2.8±0.9 4.0±0.0 3.5±0.9 4.0±0.0
Mann–Whitney U test p-value 0.528 0.076 0.185 0.001* 0.012* 0.001* 0.001* >0.999

**Statistically significant: ST: Syncytiotrophoblast; CT: Cytotrophoblast; TC: Trophoblastic column; SD: Standard deviation.

Figure-1: Histopathological features and immunohistochemical staining patterns of complete 
hydatidiform moles (CHM) cases.

(a) Syncytiotrophoblast (ST) proliferation and vacuolization around the villi with a central cistern. The extravillous trophoblasts,
forming plates that show nuclear atypia, are on the left side (HE X40). (b) P57 is expressed in extravillous trophoblast islands in
CHM (X40). (c) A strong membranous staining with CD146 in extravillous trophoblasts in all patients (X40). (d, e) Ki-67 im-
munoreactivity was marked in extravillous trophoblasts and villous cytotrophoblasts (CTs) in CHM (X40). (f) All STs showed P27
nuclear positivity in CHM patients (X40). (g) Rare cells displayed weak and moderate staining with P63 in CHM patients (X100). 



maternal and gestational age (Table 1) and in terms of
clinical variables and IHC markers (Table 2). There were no
significant differences related to maternal age and
gestational week among the groups (p>0.05).  All HM and
PHM patients (100%) showed positive immunostaining for
P57, which was absent in 9(90%) CHM patients. The
remaning  1 (10%) patient fitted morphologically with a
CHM diagnosis but tested positive for P57 in a few villous
CTs. 

Histopathological features and IHC staining
patterns were analysed for CHMs (Figure 1),
PHMs (Figure 2) and HAs (Figure 3).

Inter-group (Table 3) and pair-wise (Table 4)
analyses of histopathological findings were also
done. 

Discussion
P57 loss is a valuable tool for CHM diagnosis, but
it cannot distinguish PHM from HA. In the current
study, only one patient showed aberrant P57,
possibly due to some other pathogenesis that
retained the maternal allele. 

The current study analysed the expression
patterns of key cell-cycle checkpoint proteins Ki-
67 and P27kip1 using IHC to measure the
proliferative status in molar, less molar, or
nonhydropic pregnancies. PHM and HA patients
showed high Ki-67 expression in TCs, but Ki-67
positivity was marked in extravillous
cytotrophoblasts (EVTs) in CHM patients. CTs are
considered trophoblast stem / progenitor cells.
PHM and HA patients had more villous CTs
staining strongly for P63 compared to CHM
patients. We believe the proliferation /
differentiation ratio indices increase during
differentiation into CD146-positive extravillous
trophoblast and ST cell lines in CHM patients.
Therefore, ST hyperplasia was more likely the
result of abnormal trophoblastic maturation
rather than proliferation of these cells.

In the current study, Ki-67 was not
expressed in STs in all patients. STs have
non-dividing properties and display CDK
inhibitor P27 expression, indicating cell-
cycle arrest in the G1 phase. Alwaqfi et al.
found that the Ki-67 proliferative index
was higher in CHM patients compared to
PHM and HA patients, and also stated that
PHM patients tended to have higher Ki-67
expression compared to HA patients.15 In
the current study, CT proliferation,

including EVTs, was marked in CHM patients. Missaoui et
al. observed that P63 and Ki-67 were significantly expressed
in CHM patients compared to PHM and HA patients.13

According to studies, nuclear immunoreactivity of P63 is
higher in molar than in nonmolar pregnancies and in PHM
than in CHM patients.7,16 Erfanian et al. detected STs that
stained positive for Ki-67 and P63.16 We believe that the
proliferative activity location varies between molar and
nonmolar pregnancies. PHM and HA patients have more
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Table-3: Statistical analysis of histopathological features between the groups.

Proliferating EVTs ST vacuolization ST proliferation Cytologic atypia
(Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD)

Total (n = 37) 2.0±0.7 1.5±0.8 1.8±0.8 1.7±0.8
Hydropic abortus (n = 10) 1.7±0.5 1.0±0.0 1.5±0.5 1.1±0.3
Complete mole (n = 10) 2.6±0.5 2.5±0.7 2.4±0.8 2.7±0.5
Partial mole (n = 17) 1.9±0.7 1.3±0.5 1.7±0.8 1.5±0.5
Kruskal–Wallis test p-value 0.007* 0.001* 0.047* 0.001*

**Statistically significant; ST: Syncytiotrophoblast; EVT: Extravillous cytotrophoblast.

Figure-2: Histopathological features and immunohistochemical staining patterns of partial 
hydatidiform moles (PHM) cases.

(a) Molar villi with scalloped edges and moderate extravillous trophoblastic proliferation (HE X40). (b) P57 expression in cytotrophoblasts
and villous stromal cells in PHM (X40). (c) Molar villi with 2+ and 3+ CT Ki-67 staining in PHM patients (X40). (d) Trophoblastic columns
(TCs) stained diffusely with Ki-67 in PHM patients (X40). (e) Syncytiotrophoblasts (STs) showed strong nuclear expression of P27 in PHM
patients (X100). (f) Basal CTs have a 2+ and 3+ immune score with P63 in PHM patients (X40). 

Figure-3: Histopathological features and immunohistochemical staining patterns of 
hydropic abortus (HA) cases.

(a) HA patients with edematous villi and intervillous fibrinoid material (HE X40). (b) P57 expression in cytotrophoblasts (CTs), villous stro-
mal cells, and extravillous trophoblasts in HA patients (X40). (c) CTs showed mostly a 2+ immune score with Ki-67 (X40). (d) P27 expres-
sion in syncytiotrophoblasts (STs) in HA patients (X100). (e) Basal CTs displayed a 4+ score with P63 in HA patients (X100). 
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progenitor cells, which express the highest levels of P63
compared to CHM patients. P63 is expressed only in CTs
and completely excluded from both STs and EVTs. CHM
patients are nearly devoid of P63-positive cells, but have
Ki-67-positive cells. P63(ΔNp63), a P53 family member, is a
master regulator of epithelial morphogenesis and
stemness. In the absence of P63 or under conditions of P63
inactivation, stem cells may shift toward mesenchymal
morphology and an increase in motility in primary
keratinocytes and squamous cell lines. The loss of
endogenous P63 expression results in up-regulated genes
associated with invasion and metastasis, predisposing the
body to a loss of epithelial and acquisition of mesenchymal
characteristics. In addition, P63 is one of the most down-
regulated transcription factors during
epithelial-to-mesenchymal transition in human prostate
cells.17,18 We believe this transition can be applied to
transforming EVTs from CTs. In the current study, P63 was
lost or weakly expressed in CHM patients, but Ki-67-
proliferating cells retained an extravillous compartment
that selectively expanded and also had invasive properties.
In contrast, in PHM and HA patients, these cells remained
undifferentiated.

Abdou et al. compared P57 and P27 expression among
molar pregnancies and choriocarcinoma,10 and claimed
that P27 expression by stromal cells and total trophoblastic
population at a 7.5% cut-off point could discriminate
between PMs and CMs.10 However, in the current study,
P27 was limited to STs and showed no oncogenic role in
either trophoblastic atypia or proliferation.

One of our histopathological findings was extravillous
trophoblasts having prominent atypia in CHM patients.
This was like a highly polyploid nuclei arising through
deoxyribonucleic acid (DNA) duplication without the
accompanying nuclear division.19 Extravillous trophoblasts
expressed P57 in all patients in the current study and
synchorously showed Ki-67 overexpression in CHM
patients. P57 is a CDK inhibitor and functions as a negative

regulator of cell proliferation. The
maternally expressed P57 gene is believed
to be gained by epigenetic relaxation in
extravillous trophoblasts in CHM patients,
but might have deficient activity, resulting
in incomplete nuclear mitosis. Nearly half
of the Beckwith–Wiedemann syndrome
patients carry germline mutations in the
coding sequence of the maternally
expressed CDK inhibitor 1c (p57KIP2) gene.
Studies have reported that these patients’
placentae with aberrant imprinting
centere-2 (IC2) methylation lead to
abnormal P57 expression and have a

striking excess of extravillous trophoblasts.20 The P57
mutant placenta shows overgrowth with trophoblast
overproliferation, diffuse EVT cytomegaly with polyploidy,
and reduced diameter of mutant foetal capillaries.21,22 So
mega nuclei are associated with the absence of P57. This is
a pathological guideline in either floating extravillous
trophoblasts or implantation site-invasive trophoblasts in
CHM patients.

In our study, Ki-67 proliferation was distinct in extravillous
trophoblasts in CHM patients, while it was more prominent
in TCs in PHM and HA patients. Based on expression of the
P63 location, PHM and HA cases remained a steady state
with slow cycling speed limited to basal CTs that might
have enough time to mature gradually by gestational age.
In contrast, in CHM patients, transition from stem cells to
specialized cells is supposed to be faster, resulting in
abnormal differentiated cell types.

The histopathological criteria used in the current study
allowed for reliable distinction between molar and
nonmolar pregnancies. However, no significant differences
were observed between CMs and PMs, and we focussed on
ST vacuolisation indicative of impaired fluid transportation,
especially when evaluating early molar placentation.

The major limitation of the current study is its small sample
size which was due to the decision of some molar cases to
have a second opinion on the demonstrative paraffine
blocks at some other centres. Also, we tried to select less
bloody samples to reduce interference with IHC antibodies.

Conclusion
Ki-67 proliferation rate vastly shifted from TC to villous and
extravillous sides in CHM disease. P63 deficiency, like P57
deficiency, induced exaggerated proliferation and
differentiation and could be used as an ancillary diagnostic
tool for CHM diagnosis. 

Disclaimer: None.
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Table-4: Pairwise comparisons of histopathological findings between the groups.

Proliferating EVTs ST vacuolization ST proliferation Cytologic atypia
(Mean ± SD) (Mean ± SD) (Mean ± SD) (Mean ± SD)

Hydropic abortus (n = 10) 1.7±0.5 1.0±0.0 1.5±0.5 1.1±0.3
Complete mole (n = 10) 2.6±0.5 2.5±0.7 2.4±0.8 2.7±0.5
Mann–Whitney U test p-value 0.002* 0.001* 0.016* 0.001*
Hydropic abortus (n = 10) 1.7±0.5 1.0±0.0 1.5±0.5 1.1±0.3
Partial mole (n = 17) 1.9±0.7 1.3±0.5 1.7±0.8 1.5±0.5
Mann–Whitney U test p-value 0.528 0.062 0.678 0.029*
Complete mole (n = 10) 2.6±0.5 2.5±0.7 2.4±0.8 2.7±0.5
Partial mole (n = 17) 1.9±0.7 1.3±0.5 1.7±0.8 1.5±0.5
Mann–Whitney U test p-value 0.012* 0.001* 0.053 0.001*

**Statistically significant; ST: Syncytiotrophoblast; EVT: Extravillous cytotrophoblast; SD: Standard deviation.



800

Vol. 71, No. 3, March 2021

Differential expression of P63, P27, P57, Ki-67, and CD146 in hydropic ………

Conflict of Interest: None.

Source of Funding: Kirikkale university Research Project
Unit. The Project number :2017/072.

References 
1. Benirschke K, Burton GJ, Baergen RN. Pathology of the Human Pla-

centa, 6th ed. New York, USA: Springer-Verlag Berlin Heidelberg;
2012.

2. Shen Y, Wan X, Xie X. A metastatic invasive mole arising from iatro-
genic uterus perforation. BMC Cancer 2017;17:876. doi:
10.1186/s12885-017-3904-2.

3. Samadder A, Kar R. Utility of p57 immunohistochemistry in differ-
entiating between complete mole, partial mole & non-molar or hy-
dropic abortus. Indian J Med Res 2017;145:133-7. doi:
10.4103/ijmr.IJMR_982_15.

4. Ronnett BM. Hydatidiform Moles: Ancillary Techniques to Refine Di-
agnosis. Arch Pathol Lab Med 2018;142:1485-1502. doi:
10.5858/arpa.2018-0226-RA.

5. Madi JM, Braga A, Paganella MP, Litvin IE, Wendland EM. Accuracy of
p57KIP2 compared with genotyping to diagnose complete hydatid-
iform mole: a systematic review and meta-analysis. BJOG
2018;125:1226-33. doi: 10.1111/1471-0528.15289.

6. Kubelka-Sabit KB, Prodanova I, Jasar D, Bozinovski G, Filipovski V,
Drakulevski S, et al. Molecular and Immunohistochemical Charac-
teristics of Complete Hydatidiform Moles. Balkan J Med Genet
2017;20:27-34. doi: 10.1515/bjmg-2017-0009.

7. Heidarpour M, Khanahmadi M. Diagnostic value of P63 in differen-
tiating normal gestation from molar pregnancy. J Res Med Sci
2013;18:462-6.

8. Chen Y, Shen D, Gu Y, Zhong P, Xie J, Song Q. The diagnostic value of
Ki-67, P53 and P63 in distinguishing partial Hydatidiform mole from
hydropic abortion. Wien Klin Wochenschr 2012;124:184-7. doi:
10.1007/s00508-011-0119-4.

9. Masood S, Kehar SI, Shawana S, Aamir I. Differential expression of
p63 in hydropic and molar gestations. J Coll Physicians Surg Pak
2015;25:198-201.

10 Abdou A, Kandil M, El-Wahed MA, Shabaan M, El-Sharkawy M. The
diagnostic value of p27 in comparison to p57 in differentiation be-
tween different gestational trophoblastic diseases. Fetal Pediatr
Pathol 2013;32:395-411. doi: 10.3109/15513815.2013.768740.

11. Moussa RA, Eesa AN, Abdallah ZF, Abdelmeged A, Mahran A, Bahaa
H. Diagnostic Utility of Twist1, Ki-67, and E-Cadherin in Diagnosing
Molar Gestations and Hydropic Abortions. Am J Clin Pathol
2018;149:442-5. doi: 10.1093/ajcp/aqy012.

12. Zhao Y, Xiong GW, Zhang XW, Hang BO. Is Ki-67 of Diagnostic Value
in Distinguishing Between Partial and Complete Hydatidiform
Moles? A Systematic Review and Meta-analysis. Anticancer Res
2018;38:1105-10. doi: 10.21873/anticanres.12329.

13. Missaoui N, Landolsi H, Mestiri S, Essakly A, Abdessayed N, Hmissa
S, et al. Immunohistochemical analysis of c-erbB-2, Bcl-2, p53,
p21WAF1/Cip1, p63 and Ki-67 expression in hydatidiform moles.
Pathol Res Pract 2019;215:446-52. doi: 10.1016/j.prp.2018.12.015.

14. Shih IM, Kurman RJ. Expression of melanoma cell adhesion molecule
in intermediate trophoblast. Lab Invest 1996;75:377-88.

15. Alwaqfi R, Chang MC, Colgan TJ. Does Ki-67 Have a Role in the Diag-
nosis of Placental Molar Disease? Int J Gynecol Pathol 2020;39:1-7.
doi: 10.1097/PGP.0000000000000558.

16. Erfanian M, Sharifi N, Omidi AA. P63 and Ki-67 expression in tro-
phoblastic disease and spontaneous abortion. J Res Med Sci
2009;14:375-84.

17. Barbieri CE, Tang LJ, Brown KA, Pietenpol JA. Loss of p63 leads to in-
creased cell migration and up-regulation of genes involved in inva-
sion and metastasis. Cancer Res 2006;66:7589-97. doi:
10.1158/0008-5472.CAN-06-2020.

18. Olsen JR, Oyan AM, Rostad K, Hellem MR, Liu J, Li L, et al. p63 atten-
uates epithelial to mesenchymal potential in an experimental
prostate cell model. PLoS One 2013;8:e62547. doi:
10.1371/journal.pone.0062547.

19. Zybina TG, Zybina EV. Genome variation in the trophoblast cell lifes-
pan: Diploidy, polyteny, depolytenization, genome segregation.
World J Med Genet 2014;4:77-93.

20 Armes JE, McGown I, Williams M, Broomfield A, Gough K, Lehane F,
et al. The placenta in Beckwith-Wiedemann syndrome: genotype-
phenotype associations, excessive extravillous trophoblast and pla-
cental mesenchymal dysplasia. Pathology 2012;44:519-27. doi:
10.1097/PAT.0b013e3283559c94.

21. Tunster SJ, Van de Pette M, John RM. Fetal overgrowth in the Cdkn1c
mouse model of Beckwith-Wiedemann syndrome. Dis Model Mech
2011;4:814-21. doi: 10.1242/dmm.007328.

22. Gaillot-Durand L, Brioude F, Beneteau C, Le Breton F, Massardier J,
Michon L, et al. Placental Pathology in Beckwith-Wiedemann Syn-
drome According to Genotype/Epigenotype Subgroups. Fetal Pedi-
atr Pathol 2018;37:387-9. doi: 10.1080/15513815.2018.1504842.


