
Abstract. Background/Aim: To demonstrate the value of 
Ki-67 in distinguishing between partial and complete
hydatidiform moles. Materials and Methods: We searched
electronic databases included Medline, WOK, Cochrane
Library and CNKI, through January 24, 2015. Experts were
consulted, and references from related articles were
examined. The meta-analysis was conducted with
RevMan5.3, according to the PRISMA guidelines. Mantel-
Haenszel estimates were calculated and pooled under a
random effect model, with data expressed as odds ratio (OR)
and 95% confidence interval (CI). Results: We analyzed
eight trials with a total of 337 participants who underwent
uterine curettage and met the inclusion criteria. A
significantly higher expression of Ki-67 was observed in
complete than in partial hydatidiform moles (OR=3.28;
95%CI=1.80-5.96; p<0.0001). Conclusion: The Ki-67
expression was higher in complete than in partial
hydatidiform moles. Therefore, Ki-67 may be of diagnostic
value in distinguishing between partial and complete
hydatidiform moles. However, the present study had only a
limited number of samples, so investigation of a greater
number of cases is needed to confirm this conclusion.

The hydatidiform mole encompasses a heterogeneous group
of lesions that feature an abnormal non-neoplastic
proliferation of trophoblasts (1). This mole can be classified
into two subsidiary sets based on clinical, morphological and
genetic characteristics (2). The complete hydatidiform mole
is a diploid androgenetic conceptus with indiscriminate
hyperplasia of the villous trophoblast and generalized
swelling of the hydatidiform villous without detectable fetal
tissues. The partial hydatidiform mole is characterized by a
diandric triploid conceptus, accompanying focal
trophoblastic hyperplasia and villous hydrops, and an
ascertainable fetus. Clinically, complete moles show a much
higher incidence (18-29%) of developing into gestational
trophoblastic neoplasia, whereas persistent trophoblastic
neoplasia occurs only in 1.0-5.6% of partial mole cases (3,
4). Therefore, the possibility of progressing to gestational
trophoblastic neoplasia and the need for clinical processing
and follow-up of the patient emphasizes the importance of
differentiating between complete and partial hydatidiform
moles. However, this is rather difficult and the two mole
types are easily mistaken (5). 

Resulting from the earlier clinical evaluation and
management of hydatidiform moles, the histopathological
features which were regarded as diagnostic evidence of
distinguishing complete moles from partial moles are more
subtle and less readily identifiable (3, 6). In addition,
interobserver and intraobserver variability reduces the
efficiency of the previously well-described histopathologic
criteria (7, 8). During routine clinical practice, misdiagnosis
of complete and partial moles is not a new story (9, 10). On
the other hand, the recognition that the different subsidiary
sets have different clinical management and prognosis has
made the precise subdivision of hydatidiform moles essential. 

At present, many detection methods have been developed
(e.g. DNA ploidy analysis, short-tandem-repeat (STR)
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genotyping and chromosomal enumeration by fluorescent in
situ hybridisation (FISH)) (11-13); most of these are based
at the genetic level (14) and are too time-consuming,
inconvenient and economically inefficient for the clinical
setting. Thus, a fairly rapid, simple and economical
technique is needed to serve as a useful adjunct to
conventional methods in the diagnosis of gestational
trophoblastic diseases. In this context, several different
biomarkers targeting the subclassification of hydatidiform
moles have been explored to improve diagnostic accuracy. 

Healthy trophoblasts and malignant cells share many
similarities, such as invasiveness, high cell proliferation, lack
of cell contact inhibition, and immune privilege. Quantitative
assessment of immunoreactivity of Ki-67 antigen (MIB1)
through the use of immunohistochemical methods has been
established as a valuable reflection of cell proliferative
potential in cancer, and could, therefore, be of value in
studying the biological behavior of molar gestations (15-20).
Immunohistochemical methods are a relatively simple
alternative to other more complex genetic techniques. One
of the advantages of immunohistochemical methods is the
ability to apply them retrospectively to sections of routinely
formalin-fixed and paraffin-embedded tissue. Another
advantage is that, unlike the case for deoxyribonucleic acid
ploidy analysis techniques, no expensive or sophisticated
equipment is needed.

However, the use of Ki-67 suffers from a lack of
consensus regarding its diagnostic value. We addressed this
significant and controversial question by performing a
systematic review and meta-analysis in order to assess the
potential value of Ki-67 in distinguishing between partial and
complete hydatidiform moles and for making a precise
subdivision between them. The overall goal was to determine
whether measuring the immunoreactivity of the Ki-67
antigen using immunohistochemical methods might improve
the accuracy of differential diagnosis of gestational
trophoblastic disease subgroups.

Materials and Methods 

Systematic search strategy. We conducted a comprehensive search
of electronic databases, including Medline, WOK, Cochrane Library
and CNKI, through January 24, 2015, to identify all relevant studies.
Experts were consulted, and references from relevant articles were
scanned. The detailed search strategy for Medline with Medical
Subject Heading search terms and free-text related to Ki-67 and
gestational trophoblastic diseases can be found in Table I. Studies
were considered regardless of language status. Two independent
reviewers performed all aspects, including the search strategy,
screening the titles and abstracts of all articles according to inclusion
criteria and then reviewing the full-text articles in detail, as indicated.
The third reviewer examined and arbitrated any disagreements.

Identification of articles and data extractions. Trials meeting all the
following terms were eligible for inclusion: (1) trials assessing the

pathologic specimen which were obtained from uterine curettage
and with definite diagnosis of hydatidiform moles; (2) trials
performed with immunohistochemical techniques to compare the
immunoreactivity of Ki67 antigen between partial and complete
hydatidiform moles; (3) trials with explicit specification of sample
content and related comprehensive statistics; (4) trials with
quantitative (percentage of positive cells) or semi-quantitative
assessment of immunoreactivity of Ki67 antigen (to be more
specific, (–) with less than 5% cells stained, (+) 5-25% of cells
stained, (++) 26-50% of cells stained and (+++) >50% of cells
stained); (5) for repeated reports of the same sample population,
only the most recently published one included.

A standardized table was used to extract the required data from
all eligible publications including study details (first author’s name,
publication year, and country), participant details (number of
patients in respective groups), and results (distribution of Ki-67
immunoreactivity). 

The Newcastle-Ottawa Scale (NOS) was used to assess the
quality of the included studies independently by two reviewers (21).
The two investigators extracted data until an agreement was reached
through discussion.

Data synthesis and data analysis. Dichotomous data were presented
as odds ratios (ORs) with 95% confidence intervals (CIs) to
compare the expression of Ki-67 in partial and complete
hydatidiform moles. The Mantel-Haenszel estimates were calculated
and pooled under a random effects model. Heterogeneity was
assessed by examining the clinical characteristics of the included
studies as well as by formal statistical testing with χ2 and I2. The
Egger test was used to assess the possibility of publication bias by
Stata/MP 13.0 (StataCorp, College Station, TX, USA). Meta-
analysis was performed with RevMan5.3 according to the PRISMA
guidelines (22).

Studies selection and characteristics. The systematic search
identified 317 relevant references (Figure 1). After screening titles
and abstracts, we excluded 274 articles, such as those lacking
subdivision of hydatidiform moles and repeated trials. The 43
remaining articles were retrieved in full text for formal review. After
independent review, 35 studies failing to offer quantitative or semi-

ANTICANCER RESEARCH 38: 1105-1110 (2018)

1106

Table I. Detailed search strategy for Medline. 

NO.                                   Search Terms

#1                                      ‘‘hydatidiform moles’’ (MeSH)
#2                                      ‘‘vesicular mole’’
#3                                      ‘‘cystic mole’’
#4                                      ‘‘hydatid mole’’
#5                                      ‘‘mole’’
#6                                      #1 OR #2 OR #3 OR #4 OR #5
#7                                      ‘‘Ki-67’’
#8                                      ‘‘MKI67’’
#9                                      ‘‘KIA’’
#10                                    ‘‘MIB-1’’
#11                                    #7 OR #8 OR #9 OR #10
#12                                    #6 AND #11

MeSH: Medical subject heading.



quantitative data and intermediate analysis were excluded. We
examined recent reviews and comments, and no additional relevant
trial was included.

Table II displays the characteristics of the eight identified studies
containing 337 participants that met our predefined inclusion criteria
(23-30). Patient characteristics, such as the number of participants
in each study, were collected and Ki-67 levels were also gathered.

Results 

Eight trials were analyzed, with a total of 337 participants
who suffered hydatidiform moles and met the inclusion
criteria. Positivity for Ki-67 was found in 163 of the 188
cases with complete hydatidiform moles, compared with 103
of the 149 cases with partial hydatidiform moles, resulting
in an OR of 3.28 (95%CI=1.80-5.96; p<0.0001; Figure 2).
Little heterogeneity was noted among these trials (I2=0%;

χ2=1.74; p=0.88). Egger’s test and the funnel plots showed
little publication bias for the overall analysis (Figure 3).

Discussion

The constant enrichment and modification of diagnosis
technology in recent years has significantly improved the
early detection rate and prognosis of hydatidiform moles. In
turn, the early detection and management have de-emphasised
histopathological characteristics that were once regarded as
diagnostic evidence by making them less typical and more
delicate. In addition, interobserver and intraobserver
variability remain as limitations to morphological diagnosis
and the histopathologic criteria have failed to keep up and
offer a satisfactory diagnosis. For this reason, many novel
detection methods have been introduced to narrow the gap,
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Figure 1. Search strategy to identify trials for the expression of Ki-67 in complete and partial hydatidiform moles. WOK: Web of Knowledge.



including DNA ploidy analysis, short-tandem-repeat (STR)
genotyping and chromosomal enumeration by fluorescent in
situ hybridisation (FISH). However, most of these techniques
are based at the genetic level and tend to be too time-
consuming, inconvenient and economically inefficient for
routine use in clinical practice.

The similarities in the characteristics of healthy
trophoblast and malignant cells – invasiveness, high cell
proliferation, lack of cell contact inhibition and immune
exemption – prompted us to attempt to apply biomarkers of
malignant cells for identification of hydatidiform moles. Ki-
67 is one of these biomarkers (31-35).

Quantitative assessment of immunoreactivity of the Ki-67
antigen (MIB1) through the use of immunohistochemical
methods has been established as a simple alternative to more
complex genetic assessment techniques. By eliminating
dependence on expensive or sophisticated equipment and by
virtue of its flexibility in the tissues that can be used,
assessment of immunoreactivity of Ki-67 with immunohisto-
chemical methods can complement gene level techniques
such as deoxyribonucleic acid ploidy analysis, which are
mainly used for research rather than clinical purposes.

However, the diagnostic value of Ki-67 analysis in
discriminating between partial and complete hydatidiform
moles and making a precise subdivision between the two
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Table II. Characteristics of the eight identified studies that met the predefined inclusion criteria.

Study                                  Country   Design                        Partial hydatidiform moles                                    Complete hydatidiform moles

                                                                              (–)          (+)        (++)        (+++)           No. of            (–)         (+)        (++)       (+++)             No. of
                                                                                                                                        participants                                                                  participants

Yi-Lou, 2005                        China     NRCT         4            6            0               0                  10                5          18           2             0                    25
He-Ling Zhang, 2011          China     NRCT         7           15           6               0                  28                5          23           9             5                    42
Ben-Qun Xu, 2012              China     NRCT         0           14           1               0                  15                0           2           19            0                    21
Alireza Khooe, 2013             Iran       NRCT         0            3            5               0                   8                 0           0            5             6                    11
Shu-Zhen Han, 2013           China     NRCT         9                  7                          16                6                 16                           22
Ya-Ping Wang, 2013            China     NRCT        10           5            3               0                  18                4           6            6             8                    24
Li Ren, 2013                        China     NRCT        12           6            6               4                  28                5           2            6             8                    21
Ping-Ping Zhong, 2014       China     NRCT         4                 22                         26                0           0            0            22                   22

Figure 2. Effect of overall positive rate of Ki-67 in discriminating between complete and partial hydatidiform moles.

Figure 3. Funnel plots of overall positive rate of Ki-67 in complete and
partial hydatidiform moles. s.e: Standard error; or: odds ratio.



types is still an issue with many unanswered questions and
significant controversy.

Overall analysis. This systematic review and meta-analysis
included eight trials with a total of 337 participants who met
the inclusion criteria, and revealed higher Ki-67 expression
in complete than in partial hydatidiform moles and the
difference was statistically significant. We assessed the
methodological quality of these eligible studies by using the
NOS approach. All studies clearly described the patient
characteristics in the selection criteria and obtained the full
score (nine stars) according to the NOS, except for one study
that got eight stars. Details of procedures such as patient
preparation, material drawings, previous tissue treatment,
gestational age and mean age of participants were reported
in detail. The reasonable designs and high levels of evidence
upgraded the quality of our analysis. 

Quantitative assessment of immunoreactivity of Ki-67
through immunohistochemical methods, coupled with
histopathologic studies, may improve the accuracy of
subdividing hydatidiform moles into partial and complete
types and seems to be a fairly rapid, simple, economical and,
above all, efficient technique. Its clinical value deserves
attention. However, the novel detection method will not
substitute histopathologic studies as the gold standard, and
it will only be a supplement and help with early diagnosis
and improve diagnostic accuracy. In future, large-scale, high-
quality and multi-institutional trials should also be conducted
to reveal the role of this promising biomarker in the precise
and early diagnosis of hydatidiform moles.

Comparison with other reviews. Our review was based on
systematic literature searches and strict inclusion criteria and
included assessments of the methodological quality and risk of
bias in the studies that met the predefined inclusion criteria
using the NOS approach and the PRISMA guidelines. To our
knowledge, this study is the first meta-analysis to compare
complete and partial hydatidiform moles for the purpose of
exploring the potential value of Ki-67 as a marker for
differential diagnosis between subgroups of hydatidiform
moles. Our review differs from the previously published work
as it contrasts and combines results from different studies,
thereby increasing statistical power (over individual studies)
with information aggregation, and resolving uncertainty when
reports disagree. In the present work, patterns and sources of
inconsistency among different study results were quantified and
analyzed. The current results can, therefore, be generalized to
a larger population, and the precision and accuracy of estimates
can be improved as more data are used. This, in turn, may
increase the statistical power to detect an effect.

Study limitations. Limitations of our study relate to the quality
and quantity of the available evidence on this issue. First, the

sources of publications searched from selected electronic
databases were limited, and we failed to retrieve unpublished
studies, thus potentially introducing inevitable publication
bias. Second, due to race and geographical variations of
incidence, even though our search strategy disregarded
language limitations, we failed to find all qualified studies in
other languages, which may produce language bias. Moreover,
age, family history, and other covariates that may contribute
to the incidence of the disease were also not considered.
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