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Abstract 
The benign hydatidiform mole (partial and complete) practically represents an associated pathology of the first trimester miscarriage; it is 
considered that it represents the initial pathology, which, evolutionally, may be followed by the appearance of invasive mole and 
choriocarcinoma. The authors have studied clinical and cytogenetical 61 cases selected according to some specific criteria for the 
suspicion of molar pregnancy or hydropic abortion and 21 cases that represented the control group made by patients with normal 
pregnancy which have been presented for legal abortion. In all cases has been made a histological exam and has been studied the 
vasculogenesis by immunohistochemistry labeling for CD31 and CD34. Following-up the results has been established a number of 
histological and immunohistochemical criteria for the evaluation and differentiation of various molar pregnancy types and the 
vasculogenesis characteristics. The most important differential diagnosis criteria between partial and complete mole is represented by the 
trophoblast disposition and the atypical trophoblast in the complete mole. 
Keywords: molar pregnancy, vasculogenesis, differential diagnosis. 

 Introduction 

The hydatidiform mole represents a pathology asso-
ciated with the first trimester miscarriage. It represents a 
phenotype with two different entities that have different 
histopatologic and cytogenetic criteria: complete hydati-
diform mole and partial hydatidiform mole. 

According to WHO recommendations, beginning 
with 1983, the benign hydatidiform mole (partial and 
complete) has been included in the larger category of 
the gestational trophoblastic disease (GTD) because it 
has been considered that it represents the initial patho-
logy which, evolutionally, may be followed by the 
appearance of invasive mole and choriocarcinoma [1]. 
Our cytogenetic, epidemiologic, histologic understand-
ings and also the clinical management of the hydati-
diform mole have been considerably developed in the 
last four decades. 

The hydatidiform mole appears during the fertili-
zation and there are multiple theories regarding its 
appearance. In fact, the pathology consists in an abnor-
mal development of the placenta, by the cystic dege-
neration of the chorial villositary stroma with the hydro-
pic transformation of some or all villosities and the 
trophoblastic hyperplasia [2, 3]. 

The clinician wishes a certainty diagnosis both for 

establishing the prognosis and also for the management 
and the diagnosis of the case; the use of the molar 
pregnancy and the molar pregnancy suspicion terms are 
no longer enough. Unfortunately, the investigations 
begin when the infertility and the repeated miscarriage 
show up, and when the desire for having a baby of the 
couple is not accomplished. 

 Materials and Methods 

We included in the present study the patients with a 
first trimester pregnancy, which presented in the Ist 
Obstetrics–Gynecology Clinic of “Filantropia” Hospital 
and the Emergency County Hospital from Craiova, 
between 2007–2009. The study was approved by the 
Ethics Committee of the University of Medicine and 
Pharmacy of Craiova. The cases that answered the next 
clinical and echographic criteria had been studied: ultra-
sound diagnosis of an empty gestation sac; stopping 
development pregnancy; first trimester bleeding preg-
nancy; ultrasound suspicion of molar pregnancy; coope-
rating patients regarding the further observation. 

The final group was made by 72 cases of which 46 
cases were diagnosed hydatidiform mole after a complete 
investigation, all of the cases being in the first trimester 
of pregnancy and 26 non-molar hydropic abortion. 
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In order to accomplish a complete study of the chan-
ges that appears in the molar pregnancy, we took in con-
sideration also a control group made of 32 women with 
requested abortion, from whom the informed consent 
was obtained, showing normal evolution of first trimes-
ter pregnancy in clinical and ultrasound assessment. 

For this purpose, the comparative study of the cases 
was made by dividing the patients in four groups: first 
group – of normal pregnancy ended by requested 
abortion; the second group – of spontaneous abortion 
with hydropic degeneration; the third – molar abortion 
in complete mole and the fourth group – with molar 
abortion in partial mole. 

The exploration methods used were: 

The anamnesis and clinical exam 

We looked for: last menstruation period, the dimen-
sions of the uterus in relation to the amenorrhea, the 
metrorrhagia, the subjective symptoms specific for the 
first trimester pregnancy (nausea, vomiting), the evalua-
tion of the annexes (presence or absence of the luteal 
cysts). 

The ultrasound examination 
It has been made transabdominal and transvaginal 

echographic exam in all the cases. The ultrasound exam 
searched for specific echographic images for hydatidi-
form mole; the dominant image was an empty gestation 
sac or stopping development pregnancy. In three cases 
were seen ovarian luteal cysts bilateral, but in small 
dimensions. 

The uterine curettage with histopathological 
and immunohistochemical exam 

There has been made uterine curettage in all the 
cases after a complete preoperative evaluation and the 
obtained product was sent for histopathological and 
immunohistochemical evaluation. The immunohistoche-
mical analysis was used to realize a correlation with the 
classic histological diagnosis; in the last period there is 
a tendency for the evaluation of each histological 
criterion in the immunohistochemical light. For this 
purpose, we used the HE stain for the histological 
analysis and for the immunohistochemical analysis we 
used the mouse anti-human CD34 monoclonal antibody 
and the mouse anti-human CD31 monoclonal antibody. 

In the cases with recurrent miscarriage, we made 
also a cytogenetic exam with the karyotype. 

The HCG determination 

The molar pregnancy is associated with a high level 
over 100 000 mIU/mL in serum and over 1 000 000/ 
24 hours in urine. We used in the present study only the 
serum β-HCG determination. We noticed that the values 
are much higher in the complete mole comparing to the 
partial mole. According to the protocol, we determined 
HCG weekly until the values became normal for three 
consecutive examinations. 

The genetic analysis 

We obtained the genetic analysis of the curettage 
product in 21 cases. 

 Results 

The vaginal bleeding was found in 18 cases 
(39.13%), the uterus growing volume was not present 
and did not cause difficulties regarding the chrono-
logical gestational age; nine patients (19.56%) were 
presented nausea vomiting pregnancy in the first trimes-
ter that needed hospitalization for hydroelectrolytic 
rehabilitation. All the cases being in the first trimester of 
the pregnancy, we have booked up neither pathology of 
the thyroid gland nor cases of pre-eclampsia. Even if 
among the risk factors is mentioned the age over 35–40 
years, in our cases the patients were aged between 28 
and 36 years, with an average of 31.5±2.69 years 
(medium ± standard deviation). 

In the group containing molar pregnancies, 10 of the 
cases were at the first pregnancy, 12 had recurrent mis-
carriage in the medical history and four patients had 
already one or two children; in eight cases without clini-
cal semiology, the diagnosis was a histopathological one. 

Regarding that the complete hydatidiform mole has 
a high risk (15–20%) for the association with the 
invasive mole or choriocarcinoma, beside the 5% risk in 
the partial mole, we considered necessary to establish a 
number of histological criteria in order to differentiate 
the complete and the partial hydatidiform mole, as a 
corollary of the subsequent monitoring, alongside with 
the β-HCG, cytogenetic criteria and clinic observation. 

Nevertheless, the differential diagnosis between the 
two types of mole is a difficult histological one; a care-
ful analysis of the described histological changes may 
suggest the histological diagnosis of the mole type, that 
we checked by the cytogenetic analysis in a part of the 
cases. We took in account the fact that the studies that 
have been made till today demonstrated that in the 
majority of the complete hydatidiform mole cases the 
karyotype 46XX is dominant and in the majority of the 
partial hydatidiform mole cases are found the diandric 
type of triploidy [4–6]. 

According to the clinic, histological and cytogenetic 
data we established a number of correlations regarding 
the clinic and cytogenetic aspect (Table 1), the entirety 
histological changes (Table 2), the histological changes 
of the trophoblast (Table 3) that we found in the lot with 
gestational trophoblastic disease and in the cases with 
hydropic abortion. 

The uterine curettage made in 16 of the cases 
suggested a macroscopic aspect of molar pregnancy. 
Both in these cases and also in other 56 cases, the 
curettage product sent for histopatological exam noticed 
the presence of a hydropic degeneration (Figures 1 and 
2) – that allowed the bordering in the non-molar hydro-
pic abortion category, or in the category of an hydatidi-
form mole (Figure 3). 

The histological study made from the products of the 
four groups that we studied, on series sections usually 
HE stained, globally and detail examined, distinguish in 
the first group – the normal pregnancy bitrophoblastic 
mesenchymal villosities with multiple vasculogenesis 
areas (Figure 3–I, A and B). In the sections of the 
second group, of non-molar hydropic abortions, it can 
be distinguished mesenchymal villosities with the 
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necrosis of the syncitiotrophoblast and the atrophy of 
the cytotrophoblast, pronounced hydropic dystrophy, 
absent vasculogenesis (Figure 3–II, A and B). In the 
sections of the third group (partial mole) on the usual 
stain can be distinguished mesenchymal villosities with 
polar trophoblastic proliferation, rare vessels in the 
villositary stroma (Figure 3–III, A and B). In the fourth 
group (complete mole), sections can be distinguished 
mesenchymal villosities with intravillositary cisterns, 
circumferential proliferation of the trophoblast with 
atypias, poorly differentiated vasculogenesis with 
collapsed stromal vessels (Figure 3–IV, A and B). 

During the immunohistochemical study, we noticed 
that the CD34 immunolabeled demonstrate the abnor-
mal development of the vasculosyncytial membrane in 
anembryonic pregnancy. CD34 is light positive in 
partial and complete molar pregnancy (Figures 3–III 

and 3–IV, D), is absent in the spontaneous abortion with 
hydropic degeneration (Figure 3–II, D), comparing with 
the normal pregnancy ended by requested abortion 
where is highly positive (Figure 3–I, D). Because the 
vasculogenesis is directly modulated by the embryonic 
signal, the conclusion is that the embryonic structure 
was in the beginning. 

Through the CD31 immunolabeling we found that 
the number of the mature blood vessels with distin-
guishing lumen was zero in the very early pregnancy 
(anembryonic pregnancy) but also in the spontaneous 
abortion with hydropic degeneration (Figure 3–II, C), in 
the molar abortion in partial mole and in the molar 
abortion in complete mole (Figure 3–III and 3–IV, C), 
comparing to the normal pregnancy (Figure 3–I, C), 
where is highly positive. 

Table 1 – Comparative clinic and cytogenetic aspects between gestational trophoblastic disease and hydropic abortion 
Gestational trophoblastic disease Criteria 

Complete mole (17 cases) Partial mole (29 cases) 
Hydropic abortion  

(26 cases) 

Gestational age 8–13 weeks 8–14 weeks 6–14 weeks 
Uterus 

dimensions Normal for gestational age Normal for gestational age Often small for gestational age – 15 cases, 57.69% 

Placental tissue 
quantity 

High – 12 cases, 70.59% 
Normal – 5 cases, 29.42% 

High – 16 cases, 55.18% 
Normal – 11 cases, 37.94% 
Low – 2 cases, 6.90% 

High – 4 cases, 15.39% 
Normal – 5 cases, 19.23% 
Low – 17 cases, 65.39% 

HCG level High – 17 cases, 100% High – 27 cases, 93.11% 
Normal – 2 cases, 6.90% 

High – 3 cases, 11.54% 
Normal – 12 cases, 46.16% 
Low – 11 cases, 42.31% 

Table 2 – Comparative histological aspects between gestational trophoblastic disease and hydropic abortion 
Gestational trophoblastic disease Criteria 

Complete mole (17 cases) Partial mole (29 cases) 
Hydropic abortion  

(26 cases) 

Hydropic villosities Generalized – 14 cases, 82.32% 
Sclerosed – 3 cases, 17.68% Partial – 29 cases, 100% Generalized – 26 cases, 100% 

Villosities’ shape Big, round – 17 cases, 100% Irregular – 29 cases, 100% Small, round – 26 cases,100% 
Intravillositar  

cisterns 
Present – 11 cases, 64.71% 
Absent – 6 cases, 35.29% 

Present – 18 cases, 62.07% 
Absent – 11 cases, 37.93% Usually absent – 19 cases, 73.08%

Vascular changes Collapsed, with cellular detritus – 
17 cases, 100% Collapsed, rare – 29 cases, 100% Absent – 26 cases, 100% 

Implantation site Exaggerated – 17 cases, 100% Normal – 13 cases, 44.83% 
Exaggerated – 16 cases, 55.18% Normal – 26 cases, 100% 

Table 3 – Comparative histological aspects of the trophoblast between gestational trophoblastic disease and hydropic 
abortion 

Gestational trophoblastic disease Criteria 
Complete mole (17 cases) Partial mole (29 cases) 

Hydropic abortion  
(26 cases) 

Trophoblastic  
inclusion 

Present – 9 cases, 52.94% 
Absent – 8 cases, 47.06% 

Present – 22 cases, 75.86% 
Absent – 7 cases, 24.14% Absent - 26 cases, 100% 

Trophoblastic  
distribution 

Circumferential – 14 cases, 82.35% 
Multifocal – 3 cases, 17.65% 

Circumferential – 21 cases, 72.41% 
Zonal – 8 cases, 27.59% 

Absent – 23 cases, 88.46% 
Polar – 3 cases, 11.54% 

Trophoblastic  
proliferation Pronounced – 17 cases, 100% Focal – 21 cases, 72.41% 

Minimal – 8 cases, 27.59% 
Limited to the mesenchymal 
villosities – 26 cases 

Atypia Present – 17 cases, 100% Minimal – 11 cases, 37.93% 
Absent – 18 cases, 62.07% Absent – 26 cases 

 

Figure 1 – Monotropho-
blastic villosities with 
strong edemas dystro-
phy, trophoblast with 
hemorrhagic necrosis 
(HE stain, ×40). 

Figure 2 – Detail, 
hydropic dystrophy  
(HE stain, ×100). 
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Figure 3 – Histological and immunohistochemical comparative aspects in normal pregnancy (I), hydropic abortion 
(II), partial mole (III) and complete mole (IV): I – (A and B) Mesenchymal villosities with differentiated vasculo-
genesis, ×100 and ×200; I – (C) Differentiated blood vessels, ×100; I – (D) Highly-positive label, ×100; II – (A and B) 
Mesenchymal villosities with hydropic dystrophy, absent vasculogenesis, ×100 and ×200; II – (C) Negative label, 
absent vasculogenesis, ×100; II – (D) Negative label, absent vasculogenesis, ×100; III – (A and B) Villosities with 
trophoblastic polar proliferation, low differentiated vasculogenesis, ×100 and ×200; III – (C) Negative label, absent 
vasculogenesis, ×100; III – (D) Negative label, absent vasculogenesis, ×100; IV – (A and B) Villosities with tropho-
blastic circumferential proliferation, with atypias, collapsed stromal vessels, ×100 and ×200; IV – (C) Low positive 
label, collapsed vessels, ×100; IV – (D) Low positive label, collapsed vessels, ×100. Hematoxylin–Eosin stain (A and 
B), immunohistochemical stain of CD31 and CD34 (C and D). 
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We obtained the cytogenetic analysis of the curettage 
product in 21 cases; in nine cases, the result was a tri-
ploidy with 69 chromosomes. The patients were pre-
vented regarding the risks of a molar pregnancy/chorio-
carcinoma in the future pregnancies. 

The monitoring was made according to the establi-
shed protocol and showed a quickly decrease of the β-
HCG level after the evacuation of the molar pregnancy 
even in the cases with complete mole, decreasing spon-
taneously to levels below 5 mIU/mL, the risk for chorio-
carcinoma being zero at these values [7, 8]. All the 
followed cases had a favorable evolution and in seven 
cases, the next pregnancies had a normal evolution. 

 Discussion 

The molar pregnancy may occur during the fertili-
zation, through a dispermic phenomenon when two 
different spermatozoa fertilize one ovule, when a sper-
matozoon with a diploid chromosomal set fertilize one 
ovule, when a spermatozoon with a haploid chromoso-
mal set fertilize one ovule with diploid set, when an 
ovule is fertilized by a spermatozoon with two haploid 
chromosomal set, the result being a triploidy [9, 10]. 
The incidence is more reduced in the partial mole and 
presents adjacent values in the studies made until today 
– approximate 20% from the complete mole cases and 
3.5% from the partial mole cases developed the gesta-
tional trophoblastic disease – choriocarcinoma [11–13]. 

There are two types of molar pregnancies: 
The complete mole – is the result of the fertilization 

of oocytes with an absent or inactive pronucleus by two 
spermatozoa with a haploid chromosomal set (hetero-
zygotes), or by a spermatozoon with a haploid chromo-
somal set (homozygotes). There is no embryo and the 
first echographic examination is rarely suggestive. The 
majority of the complete moles are androgenetic and 
diploid, prevailing the 46XX karyotype. The karyotype 
46XY is less found and 46YY has never been found 
[14, 15]. Characteristic for the complete mole is the 
absence of the embryonic tissue (anembryonic preg-
nancy or clear egg), the stromal edema with vesicles 
formation, the trophoblastic diffuse hyperplasia, the fact 
that the villositary stroma is avascular. Some vasculo-
genesis is in the majority of the complete moles [16–
18], especially in the small villosities and without 
emphasized edema. It was suggested that the absence of 
the maternal contribution to the nuclear genome in the 
complete mole (paternal origin), causes the inability of 
the embryo formation. However, in the last decade have 
been found embryonic elements (blood-nucleated cells, 
the yolk sac, amniotic membranes) in the very early 
pregnancy period [19, 20]. 

The partial mole – is the result of the fertilization of 
a haploid oocytes by two spermatozoon (diandric tri-
ploidy) or by the fertilization of a diploid oocytes by 
one spermatozoa and the incorporation or the supper-
ssion of one polar body (digene), the phenotype being a 
diandric triploidy 69XXX/69XXY [21]. 

These two forms must be differentiated by the villo-
sitary hydropic degeneration that appears in the case of 
the pregnancy stopped in evolution, so called the non-

molar placenta or the hydropic abortion. The hydropic 
degeneration, in these cases, is the result of loosing the 
vascular villositar support, the avascular villosities 
being unstrained. The microscopic villositar changes 
shows that the hydropic transformation that affects the 
majority of the villosities is minimal, the appearance of 
the cisterns is rare and we do not have trophoblastic 
hyperplasia, which makes the difference with the mole 
[22–24]. 

However, the diagnosis may be immunohistoche-
mical too, using specific antibodies and/or genetic. 

The risk also varies taking in account the number of 
molar pregnancies. In a study made by Hancock BW 
and Tidy JA was noticed the following report of the 
gestational trophoblastic disease development [25]. 
Therefore, after one molar pregnancy the report of the 
gestational trophoblastic disease development is 1:50, 
after two molar pregnancies, the report is 1:6, and after 
three molar pregnancies, the report becomes 1:2. 

In the present study, we have examined the utility of 
the classic histological criteria used for the diagnosis of 
the molar pregnancy, comparing it with the immuno-
histochemical examination and characterization. 

CD31, an endothelial marker, was used for the study 
of the villositary vascularization, for the visualization of 
the hemangioblastic cord and the primary vascular 
lumen formation. This marker was high positive in the 
requested abortion, therefore in the normal pregnancy, 
negative in the cases with spontaneous abortion with 
hydropic degeneration, and also negative in the com-
plete and partial molar pregnancy. 

CD34 showed the aspects of the villositary heman-
gioblastic cells incorporated in vasculogenesis. The 
immunohistochemical label with this marker was also 
high positive in the cases with requested abortion 
(normal pregnancy) and negative in the pregnancy with 
hydropic degeneration. In the molar abortion from the 
complete and partial mole was low positive detected. 

The hydatidiform partial mole is histologically diag-
nosed as having four coexisting microscopic charac-
teristics [26, 27]: (1) two types of villositary popula-
tions, (2) big villosities (> or =3–4 mm), (3) irregular 
borders with trophoblastic inclusions and (4) tropho-
blastic hyperplasia (focal or in the syncytiotrophoblast). 

The hydatidiform complete mole is histologically 
marked by an avascular villositary stroma [28, 29], that 
is however not present in all the types of complete mole, 
in some cases noticing certain vasculogenesis, especially 
in the smaller villosities that do not present an obvious 
edema. Some authors [30] found vascular villosities in 
the cases with complete mole in 16%, and some other 
authors [31, 32] found it in 17%. In our study, the 
vasculogenesis in the cases with complete mole was 
much more reduced, noticed only in 9% from the cases. 

In the partial mole, the majority of the studies [33–
35], noticed a small number of vascular elements, an 
aspect that has also been showed in our study. 

Regarding the group with normal pregnancies, our 
results are according to the results from the specialty 
literature [36–38]; in this last one it shows an intensive 
vasculogenesis with hemangioblastic cords with central 
and peripheral location in the mesenchymal villosities. 
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Some studies [39–41] showed however that even for 
the experienced histopathologists is sometimes difficult 
to certainly establish the differential diagnosis, in the 
atypical cases, the concordance rate between anatomo-
pathologists being 55–75%. This disaccord may be 
assigned also to the absence of some morphological 
diagnosis criteria not strictly enough. In these condi-
tions, the cytogenetical diagnosis may be of a real help 
regarding the differentiation of the mole type. 

According to the results of the present study, we 
considered necessary to identify and establish some 
evaluation criteria in order to allow us to establish a 
certainty diagnosis. 

Our study showed that following some histological 
criteria might be used for the differentiation between 
complete and partial mole and hydropic degeneration 
also; this is an important thing if we take in account the 
evolution of each of these entities. Also, the cytogenetic 
study represents a possibility to take in account, even if 
this one does not represent the first opportunity. 

The immunohistochemistry did not represent in  
our study a conclusive method for the differentiation 
between the partial and complete mole, the only obvious 
difference being between the molar and non-molar 
pregnancy (the spontaneous abortion with hydropic 
degeneration). 

The differentiation that can be made between the 
partial molar pregnancy and the complete molar preg-
nancy is showed by the presence of the trophoblastic 
atypia. 

 Conclusions 

Certain histological criteria may be followed in order 
to make a differential diagnosis between the types of 
molar pregnancy, the presence of the trophoblastic 
atypia being the most important element for the com-
plete mole diagnosis. The immunohistochemical methods 
may be used for the differentiation between the molar 
and non-molar pregnancy. 

The histopathological exam or at least an HCG 
determination in order to identify an eventual micro-
scopic molar pregnancy are not offered to all the women 
that have an abortion. Therefore, is advisable, after  
the histological diagnosis of the molar pregnancy, a 
periodic evaluation of the next elements: β-HCG, an 
ultrasound examination at four weeks post-abortion for 
the evaluation of the endometrium, the blood counts and 
the hematocrit level, the evaluation of the bleeding, 
because an accurate exploration allows a complete and 
promptly diagnosis and a careful surveillance avoids 
conduct errors with important repercussions for the 
patients. 

Of course, there are also cases with a difficult differ-
ential diagnosis, but probably in the future it will deve-
loped other techniques more specific that will solve this 
dilemma. 
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