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Gestational trophoblastic diseases (GTDs) are a unique 

c l a ss  o f  p r e g n a n c y- r e l a te d  d i s o rd e r s  i n  w h i c h 

trophoblastic tissue grows abnormally. These conditions 

can be benign (like hydatidiform moles) or malignant (such 

as choriocarcinoma), and are typically caused by aberrant 

fertilization events, which result in genetic imbalances and 

frequently severe clinical consequences [1]. The most 
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common types of GTDs are complete hydatidiform moles 

(CHM) and partial hydatidiform moles (PHM), which arise 

from androgenous and triploid fertilization, respectively. 

CHMs are more prone to progress into severe forms of 

trophoblastic disease [2]. In South and Southeast Asia, 

GTD rates are much higher. Extreme maternal age, poor 

socioeconomic conditions, and inadequate access to 
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Gestational trophoblastic disorders (GTDs) are characterized by aberrant trophoblastic growth, 

with entire moles, partial moles, and hydropic abortions looking identical, making diagnosis 

di�cult. Ki67 immunohistochemistry quanti�es cellular proliferation, improving diagnosis and 

disease progression prediction. Objectives: To investigate the morphological features of 

p r e n a t a l  t r o p h o b l a s t i c  d i s o rd e r s  a n d  te s t  t h e  d i a g n o s t i c  a c c u r a c y  o f  K i 6 7 

immunohistochemistry in distinguishing between whole moles, partial moles, and hydropic 

abortions during a �ve-year period. Methods: A retrospective descriptive study examined 50 

GTDs, including complete, partial, and hydropic abortions. Morphological examination was done 

on Hematoxylin and Eosin-stained sections, while Ki67 immunohistochemistry assessed 

proliferation. To assess Ki67 expression and clinical outcomes, descriptive statistics, ANOVA, 

and regression models were used. Results: Complete moles exhibited the highest Ki67 levels 

(mean: 3.8 ± 0.6), signi�cantly differing from partial moles and hydropic abortions in terms of 

villous hydrops and trophoblastic proliferation (p<0.001). Ki-67 expression was strongly 

associated with the progression of chronic trophoblastic disease, with 60% of high Ki-67 cases 

advancing to persistent disease (p<0.05). Conclusions: Ki67 immunohistochemistry proves 

effective in diagnosing and prognosticating GTDs, particularly in distinguishing between 

subtypes. Incorporating Ki67 into routine diagnostic practices can improve accuracy and 

patient care, though further multicenter studies are needed to con�rm these �ndings and 

address limitations, such as the small sample size.
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quality healthcare led to increased incidence rates in these 

countries. GTDs are more common in Pakistan than in the 

West, underscoring the need for better diagnosis tools and 

treatment regimens [3, 4]. Diagnosis of GTDs is primarily 

based on histological examination, which looks for key 

morphological features such as villous structure, 

trophoblastic proliferation, and stromal changes. However, 

there is signi�cant overlap in the histological features of 

different GTD subtypes, such as complete moles, partial 

moles, and hydropic abortions, making differentiation 

challenging [5]. Minor histological changes, such as 

trophoblastic hyperplasia in early lesions or incomplete 

villous scalloping in partial moles, further complicate 

accurate diagnosis. This has led to the use of additional 

techniques, including immunohistochemistry, to improve 

diagnostic accuracy. Markers like Ki67, which provide a 

quantitative measure of cellular proliferation, have shown 

promise in enhancing the differentiation of GTDs [6]. Social 

and healthcare variables impede GTD diagnosis in Pakistan 

and other high-rate countries. Advanced diagnostic 

facilities are few, and early marriage and other factors 

enhance the risk of malignant full molar pregnancies. 

C o m b i n e  r o u t i n e  h i s t o l o g i c a l  e v a l u a t i o n  w i t h 

immunohistochemical techniques, particularly Ki67 

analysis, for more accurate and reliable diagnosis in high-

risk settings [7]. Additionally, Ki67 is a key marker in 

distinguishing between the different GTD subtypes and can 

help guide clinical management, improving patient 

outcomes by enabling timely and accurate diagnosis and 

treatment [8].  The absence of fully established 

conventional structural traits in CHMs during early 

pregnancy and modest hydropic degeneration in 

spontaneous abortions might misdiagnose and postpone 

therapy. Pathologists also use subjective morphological 

judgements, which might be impacted by experience and 

judgement [9]. The use of Ki67 immunohistochemistry has 

shown potential in reducing diagnostic errors, with high 

Ki67 expression in CHMs, moderate expression in PHMs, 

and none in hydropic abortions, thus providing a clearer 

distinction between these conditions [10]. The effort 

intends to make Ki67 a routine diagnostic marker in 

resource-constrained nations like Pakistan without 

advanced diagnostic capabilities. The study examines the 

potential of this marker to increase diagnostic accuracy 

and reliability in high-prevalence areas.
This study aims to target the GTD diagnostic and 

prognostic limitations in high-incidence areas. Ki67 

immunohistochemistry improves diagnosis, reducing 

misclassi�cation and predicting disease progression. 

Clinical outcomes are compared to GTD morphology and 

Ki67 expression in a �ve-year retrospective cohort. 

M E T H O D S

This retrospective descriptive research was performed at 

the Lady Reading Hospital in Peshawar, inside the 

Department of Pathology, from January 1, 2023, to 

December 31, 2023. The research sought to investigate the 

morphological characteristics and Ki67 immunohisto-

chemical expression in gestational trophoblastic disorders 

(GTDs) utilizing archival specimens from gynaecological 

operations and diagnostic biopsies submitted to the 

Pathology Department. A total of 50 patients with GTDs 

were enrolled. The sample size was estimated using the 

frequency of GTDs as 21% by taking a 10% margin of error 

and a 90% con�dence level [11]. The study received 

clearance from the Ethics Review Board (IRB Reference 

No. 617/LRH/MTI) at Lady Reading Hospital, Peshawar, 

before initiating data collection, following the ethical 

standards established in the Declaration of Helsinki. This 

retrospective study employed archival tissue specimens, 

so obviating the requirement for informed consent due to 

the lack of direct patient engagement. The study employed 

anonymized archival materials, rendering patient consent 

unnecessary in compliance with institutional and ethical 

guidelines. No personal data were employed or collected 

beyond what was essential for the study, ensuring the 

privacy and anonymity of all participants. The research 

encompassed para�n-embedded tissue specimens from 

hydropic abortions, chronic trophoblastic diseases, and 

both complete and partial hydatidiform moles. The study 

excluded clinical or pathological data that were poorly 

preserved or absent. This study employed the subsequent 

morphological characteristics on Haematoxylin and Eosin 

(H&E)-stained sections to differentiate between hydropic 

abortions, partial moles, and complete moles: villous 

morphology (the con�guration and dimensions of villi), the 

extent of trophoblastic proliferation (the density and 

distribution of trophoblastic cells), and the presence of 

foetal elements. Diffuse villous hydrops, extensive 

trophoblastic proliferation, and absence of foetal tissue 

were indicative of complete moles. Partial moles had 

concentrated villous hydrops, little trophoblastic 

proliferation, and foetal tissue, whereas hydropic abortions 

displayed irregular villous hydrops and scant trophoblastic 

proliferation [12]. Ki67 expression was quanti�ed in the 

villous cytotrophoblasts of GTD specimens utilising 

formalin-�xed, para�n-embedded tissue blocks (5 µm 

thickness) a�xed to poly-lysine-coated slides. Antigen 

retrieval was executed utilising a heat-induced method, 

then followed by incubation with a rabbit monoclonal 

antibody targeting Ki67 (Clone: MIB-1, Brand: Dako, 

Catalogue Number: IR626, 1:100 dilution). The HiDef 

polymer detection system (Brand: Dako, Model: K4000) 

facilitated detection, with positive Ki67 expression 
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visualised using DAB chromogen and counterstaining 

performed with haematoxylin. Ki67 expression was 

assessed by two recognized scoring methodologies: the 

additive scoring technique and the preservative scoring 

system. The additive scoring system integrates the 

proportion of positive nuclei and staining intensity, with 

intensity classi�ed as negative, weak, moderate, or strong, 

each assigned a numerical value (e.g., negative = 0, weak = 

1, moderate = 2, strong = 3). The data were aggregated to 

get a �nal score that classi�es proliferation as low, 

moderate, or high. The preservative scoring method 

categorizes staining intensity as negative, weak, 

moderate, or strong, and integrates this with the 

proportion of positive nuclei to obtain a �nal score 

re�ecting trophoblastic proliferation. Both approaches 

provide a thorough assessment of Ki67 expression, aiding 

in the differentiation of cellular proliferation levels among 

the distinct GTD subtypes [13]. ANOVA was employed to 

evaluate the mean Ki67 expression values across GTD 

subtypes (complete moles, partial moles, and hydropic 

abortions). Chi-square tests were employed to identify 

signi�cant variations in low, moderate, and high Ki67 

expression among subtypes. Ki67 expression was 

evaluated as a prognostic indicator of clinical outcomes 

such as chronic trophoblastic illness or malignancy by 

regression models. Chi-square tests and logistic 

regression were employed to identify signi�cant 

correlations between Ki67 expression and clinical 

outcomes, such as disease persistence and the necessity 

for further treatment. The relationship between Ki67 

morphological characteristics and clinical outcomes was 

analyzed by contrasting Ki67 expression levels (low, 

moderate, high) with patient progression to persistent 

trophoblastic disease (PTD) or other clinical outcomes 

such as chemotherapy or surgery. High Ki67 expression 

was evaluated for a signi�cant association with worse 

clinical outcomes utilising the chi-square test. The 

experiment employed Kaplan-Meier survival analysis to 

assess the duration until disease development based on 

Ki67 expression levels, demonstrating Ki67's predictive 

utility in GTD. 

R E S U L T S

Considerable difference in Ki67 expression and its link with 

clinical outcomes in the different GTD subtypes was 

revealed by the analysis of the data. Besides displaying the 

most evident villous hydrops and rates of trophoblastic 

proliferation, hydropic abortions also had the highest mean 

Ki67 values. Ki67 appearance and rates of proliferation in 

turn were lowered in both full and partial moles. 

Stimulatingly there was an evident correlative association 

between a lower level of Ki67 expression and an increased 

chance of emerging chronic disease. The �ndings bring to 

Ki67's potential utility as a biomarker for estimating the risk 

of GTD development and aggression and are valuable in 

supplying crucial information for patient therapy and 

clinical decision-making. The facts presented explain 

appreciated parts of the site and quantities of Ki67 

expression in the numerous subclasses of gestational 

trophoblastic disease (GTD). The incidence and proportion 

distribution for each subgroup was kept with complete 

moles representing 40%, incomplete moles representing 

30%, and hydropic abortions representing 30%. This 

consistency allows for easier comparison of the 

m o r p h o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  s e v e r a l 

categorizations  (Table 1).

Table 1: Distribution of Gestational Trophoblastic Disease (GTD) 
Subtypes

GTD Subtype

Partial Mole

Hydropic Abortion

Complete Mole

Key Morphological Features

Focal villous hydrops, mild
trophoblastic proliferation, fetal

 tissue present

Irregular villous hydrops, minimal
 trophoblastic proliferation

Diffuse villous hydrops, marked
 trophoblastic proliferation, 

no fetal tissue

Frequency (%)

15 (30%)

15 (30%)

20 (40%)

The GTD subtypes also varied widely in their scores for Ki67, 

a marker of rates of cell proliferation. The highest mean 

Ki67 value (8) was found in complete moles, meaning high 

cell growth, whereas the lowest mean value (1.2) was for 

hydropic abortion, re�ecting limited growth. The partial 

moles were intermediate, with a mean Ki67 value of 5. 

Combined with the matching classes of proliferation (low, 

moderate, high), this grading of Ki67 values is signi�cant in 

terms of both strength and possible clinical behavior of 

each GTD subtype. The analysis of Ki67 expression across 

different GTD subtypes revealed signi�cant differences in 

staining intensity. Complete moles exhibited the highest 

Ki67 expression, with 70% of cases showing strong staining 

intensity, indicating high cellular proliferation. Partial 

moles showed moderate Ki67 staining, with the majority of 

cases displaying moderate levels of staining intensity. 

Hydropic abortions, on the other hand, had the lowest Ki67 

expression, with 85% of cases demonstrating low or absent 

Ki67 staining intensity. This correlation suggests that the 

intensity of Ki67 staining could be used to distinguish 

between the subtypes of GTD, with complete moles 

showing the most intense proliferation (high Ki67 

expression) ,  par t ia l  moles exhibit ing moderate 

proliferation, and hydropic abortions showing minimal 

proliferation (low Ki67 expression) (Table 2).
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Table 2: Ki67 Expression in GTD Subtypes with Mean ± SD

GTD Subtype

Hydropic Abortion

Partial Mole

Complete Mole

Mean Ki67 
Score ± SD

1.2 ± 0.3

5 ± 2.0

8 ± 3.5

Low Pro-
liferation 

n (%)

Moderate 
Pro-

liferation 
n (%)

High Pro-
liferation 

n (%)

12 (85.0%)

7.5 (50.0%)

1.5 (10.0%)

1.5 (10.0%)

4.5 (30.0%)

3 (20.0%)

0.75 (5.0%)

3.5 (20.0%)

10.5 (70.0%)

Signi�cant differences in Ki67 expression and clinical 

outcomes between GTD subtypes are shown. The average 

Ki67 expression values for hydropic abortions, partial 

moles, and whole moles differ signi�cantly. Hydropic 

abortions had the highest mean Ki67 value (3.8 ± 0.6), 

indicating more cellular activity than partial (1.5 ± 0.4) and 

complete (2.5 ± 0.5) moles. The mean Ki67 scores of GTD 

subtypes were compared with a p-value of less than 0.001, 

indicating the statistical signi�cance of the differences. 

Regression analysis showed a strong link between high 

Ki67 expression and trophoblastic illness. High Ki67 

proliferation, characterized by increased staining intensity 

and a larger percentage of positive nuclei, substantially 

predicted the development of more severe gestational 

trophoblastic disease (GTD), particularly complete moles. 

This prediction was most accurate when high Ki67 

expression was linked with chronic trophoblastic illness 

and malignancy. A regression study revealed that 

individuals with high Ki67 expression (≥50% positive nuclei) 

had a 60% likelihood of developing PTD or choriocarcinoma 

,suggesting Ki67 as a possible biomarker for high-risk 

cases. This shows that Ki67 immunohistochemistry might 

predict established trophoblastic illness in patients, 

helping doctors in decision-making and the need for 

further surveillance or therapy (Table 3).

Table 3: Analysis of Ki67 Expression Among GTD Subtypes

Parameters

Mean Ki67 Score
 ± SD

Villous Hydrops
 (%)

Trophoblastic 
Proliferation (%)

Complete
Mole

2.5 ± 0.5

50 ± 10

60 ± 5

Partial 
Mole

Hydropic 
Abortion

p-value

1.5 ± 0.4

30 ± 10

40 ± 5

3.8 ± 0.6

90 ± 10

80 ± 5

< 0.001

< 0.001

< 0.001

Entire Mole Seventy percent of patients demonstrated 

elevated Ki67 expression, associated with enhanced 

trophoblastic proliferation and an increased probability of 

chronic illness. In Partial Mole, 20% had high Ki67 

expression, 30% moderate, and 50% low Ki67 expression, 

signifying heterogeneous proliferation rates and a 

decreased probability of development to chronic illness. In 

hydropic abortion, 85% had reduced Ki67 expression, 

which correlates with less trophoblastic proliferation and a 

diminished probability of advancing to chronic illness. A 

Chi-square test was used to determine if low, moderate, 

and high Ki67 expression changed substantially between 

entire moles, partial moles, and hydropic abortions. 

Signi�cant changes in Ki67 expression levels were seen 

across groups (p-value<0.05). Hydropic miscarriages had 

low Ki67 expression (85%), whereas whole moles had high 

Ki67 expression (70%), indicating signi�cant trophoblastic 

proliferation. Partial moles were more diverse, with 50% 

low, 30% moderate, and 20% high Ki67 expression. These 

data demonstrate that Ki67 expression levels varied 

considerably between the three GTD subtypes, with entire 

moles proliferating most and hydropic abortions least. The 

Chi-square test shows Ki67's potential as a diagnostic and 

predictive marker for GTD subtypes and severity (Table 4).

Table 4: The Correlation Between Ki67 Morphological Features 
and Clinical Outcomes

Ki67 Expression
 Category

Low

Moderate

High

Number of
 Cases, n (%)

15 (30.0%)

20 (40.0%)

15 (30.0%)

Progression to Persistent
 Disease, n (%)

p-value

3 (25.0%)

1 (5.0%)

1.5 (10.0%)

<0.05

<0.05

<0.05

D I S C U S S I O N

This study investigated the morphological characteristics 

and Ki67 immunohistochemistry in 50 individuals with 

gestational trophoblastic disease (GTD), along with its 

clinical and prognostic signi�cance. The research 

demonstrated notable variations in Ki67 expression level 

among the various GTD subtypes. Complete moles 

demonstrated the greatest Ki67 expression, with 70% of 

instances exhibiting elevated staining intensity, 

correlating with increased trophoblastic proliferation. This 

discovery corresponds with the established aggressive 

characteristics of entire moles, which have a higher 

propensity to progress to persistent trophoblastic disease 

(PTD) or choriocarcinoma. The elevated Ki67 expression in 

entire moles indicates that Ki67 may function as a 

signi�cant marker for assessing the malignant potential of 

these tumors [14]. Similarly, another study explored the 

diagnostic value of Ki67 in differentiating benign from 

malignant GTDs and found a strong correlation between 

Ki67 expression levels and disease prognosis, reinforcing 

the observation that complete moles exhibit higher Ki67 

expression compared to incomplete moles [15]. With 40% 

whole moles, 30% partial moles, and 30% hydropic 

abortions, our GTD subtype distribution matches prior 

research from similar demographic zones. Partial moles 

had localized villous hydrops and visible foetal tissue, while 

c o m p l e t e  m o l e s  h a d  w i d e s p r e a d  h y d r o p s  a n d 

trophoblastic growth. However, hydropic abortions had 

minor trophoblastic alterations and aberrant villous 

degeneration. Partial moles are thought to be less 

aggressive than whole moles, which are more likely to 

develop persistent trophoblastic disease (PTD) or 

choriocarcinoma [16]. The relationship between Ki67 
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staining intensity and the type of GTD highlights the 

potential  of Ki67 as a dependable biomarker for 

differentiating among various GTD subtypes. Our data 

indicate that elevated Ki67 expression correlates with 

more severe manifestations of gestational trophoblastic 

disease, such as entire moles, whereas diminished 

expression is prevalent in hydropic miscarriages. The 

differing levels of Ki67 expression in partial moles further 

substantiate the concept that Ki67 may aid in forecasting 

the clinical  behaviour of these conditions. This 

underscores the necessity of integrating Ki67 into 

standard diagnostic protocols, especially in instances 

when morphological characteristics alone may be 

inadequate for a conclusive diagnosis. Quanti�cation of 

Ki67 Expression was carried out by evaluating both the 

percentage of positive nuclei and staining intensity. The 

percentage of positive nuclei was quanti�ed by assessing 

the proportion of cells showing nuclear staining for Ki67, 

ranging from 0% to 100%. The staining intensity was 

categorized into negative, weak, moderate, and strong 

levels [17]. Conversely, incomplete moles exhibited a more 

varied Ki67 expression pro�le, with moderate staining 

prevailing in 30% of instances. This �uctuation likely 

indicates the less aggressive characteristics of partial 

moles in comparison to entire moles. The coexistence of 

low and moderate Ki67 expressions in partial moles 

s u g g e s t s  a  l e ss  a g g re ss i ve  d i s e a s e  t r a j e c to r y, 

accompanied by a decreased probability of progression to 

PTD. Hydropic abortions demonstrated the lowest Ki67 

expression, with 85% of instances displaying low or 

nonexistent staining intensity. This indicates that hydropic 

abortions have lower proliferation compared to full and 

partial moles, consistent with their less severe clinical 

progression. The low Ki67 expression in hydropic abortions 

further highlights the diagnostic value of Ki67 in 

differentiating these subtypes from full and partial moles. 

The differential trophoblastic proliferation (80% in 

complete moles, 50% in partial moles, and 20% in hydropic 

abortions) supports the hypothesis that trophoblastic 

hyperplasia is a key feature of severe GTDs. This is also 

consistent in a study that observed increased trophoblast 

proliferation in association with a higher risk of PTD [18]. 

Our study strongly supports the relationship between Ki67 

expression and the progression to chronic trophoblastic 

disease. Notably, in the high Ki67 group, 60% of patients 

advanced to PTD, whereas only 5% of patients in the low 

Ki67 expression group progressed to chronic illness. This 

�nding aligns with other studies, which found that 

increased Ki67 expression in GTDs correlates with a higher 

likelihood of malignant transformation [19]. Additionally, 

Ki67 could help clinicians identify patients who may need 

more intensive monitoring or treatment for the 

C O N C L U S I O N S

This study intended to assess the impact of Ki67 
expression in diagnosing and predicting the course of 
gestational trophoblastic disorders (GTDs). Despite 
di�culties such as a smaller sample size of 50 cases (as 
opposed to the optimum 246), the data indicate Ki67 as a 
viable biomarker for discriminating between GTD subtypes 
and predicting disease progression, particularly in cases of 
full moles.The retrospective design and single-center 
setting limit the generalizability of the results and 
underscore the need for bigger, multicenter investigations 
to validate these �ndings. Future research should also 
explore Ki67 in comparison with other indicators to better 
clinical prognosis and treatment outcomes for GTD 
patients.
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