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Abstract

Aim: Management of hydatidiform mole is important to reduce the mortality and morbidity of choriocarci-
noma. This study aims to understand the existing health services for hydatidiform mole and to estimate the
incidence of gestational trophoblastic disease (GTD) in Cambodia.
Methods: A questionnaire was used to collect information on the existing health services for pregnancy and
hydatidiform mole at health facilities from attendants of the 16th Annual Conference of the Cambodian Soci-
ety of Gynecology and Obstetrics in 2017. The incidence of GTD in 2014–2017 was estimated using Health
Information System data.
Results: A total of 126 attendants, who were from all provinces except three provinces, answered the question-
naire. The work places were national hospitals (n = 29), provincial hospitals (n = 42), district hospitals (n = 20),
health centers (n = 6), and others (n = 29). The answers of participants from the public sector suggested the fol-
lowing: Ultrasonography is available at all hospitals but not health centers; Human chorionic gonadotropin
(hCG) measurement is only available at national hospitals; Treatment of hydatidiform mole is performed at
national hospitals and provincial hospitals; and Treatment of gestational trophoblastic neoplasia (GTN) is pro-
vided at national hospitals. The incidence of hydatidiform mole and GTN at health facilities in the public sector
in 2014–2017 was 0.95 per 1000 deliveries and 6.58 per 100 000 deliveries, respectively.
Conclusions: The results suggest that provincial hospitals are important to detect suspected invasive mole
and refer to national hospitals for diagnosis and treatment. Further studies on the management of GTD and
development of the guidelines of GTD are needed.
Key words: Cambodia, gestational trophoblastic disease, gestational trophoblastic neoplasia, hydatidiform
mole, incidence.

Introduction

Gestational trophoblastic disease (GTD) is a group of
diseases that originate from trophoblastic cells and
consist of hydatidiform mole and gestational tropho-
blastic neoplasia (GTN). GTN includes invasive mole,

choriocarcinoma, placental site trophoblastic tumor,
and epithelial trophoblastic tumor.1 Hydatidiform
mole is an abnormal pregnancy and treatment is con-
ducted by removing molar tissues from the uterus by
an evacuation, which is the same as the treatment for
miscarriages. The difference between hydatidiform
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moles and miscarriages is the potential of develop-
ing invasive mole, which occurs mostly within
6 months after an evacuation for hydatidiform
mole.2–5 When GTN occurs after invasive mole is
cured, it is not invasive mole any more but chorio-
carcinoma.6 This suggests that invasive mole
develops to choriocarcinoma when invasive mole is
left without treatment. Choriocarcinoma can metas-
tasize to all organs including the brain, liver, kidney,
and intestine, and multi-agent chemotherapy is
needed. Therefore, patients with hydatidiform mole
need not only treatment but also follow-up after an
evacuation to detect invasive mole and prevent
developing choriocarcinoma.
It has been reported that the incidence of invasive

mole and choriocarcinoma after hydatidiform mole
is approximately 15% and 1%, respectively.2,3,7 Inva-
sive mole can be cured completely by chemotherapy
but the mortality of choriocarcinoma is reported to
be 15%–20% by multimodal therapy.7 Ultrasonogra-
phy, human chorionic gonadotropin (hCG) measure-
ment, and pathological examination, are needed for
the management of hydatidiform mole and early
detection of invasive mole. The incidence and the
mortality of choriocarcinoma may be higher when
the management of diseases is not performed appro-
priately. In developing countries, especially rural
and remote areas, health facilities do not have
enough resources, such as medical equipment and
skilled healthcare workers.8,9 There are also barriers
for patients who want to use health service at health
facilities, including financial barriers, distance to
health facilities, and low knowledge of health or dis-
eases.10–12

Cambodia is a lower-middle income country in
South East Asia. The total population has been
increasing rapidly since 1980 and reached approxi-
mately 16 500 000 in 2019.13 Total birth in 2019 is esti-
mated to be approximately 365 000.14 The incidence
of hydatidiform mole in Asian countries has been
reported to be higher (0.81–4.4 per 1000 live births or
pregnancies) compared to Western countries (0.66–
1.21 per 1000 pregnancies).15 To our knowledge, there
has been no study on GTDs in Cambodia, including
the incidence and the management of GTDs. There is
no standard protocol for the management of GTDs in
Cambodia. The aim of this paper is to understand the
current situation of management of GTD, especially
hydatidiform mole, in Cambodia by conducting a
questionnaire survey and analyzing Health Informa-
tion System (HIS) data.

Methods
Questionnaire and participants

A questionnaire was developed to understand the
healthcare services for pregnant women and patients
with hydatidiform mole in Cambodia. The question-
naire consisted of four parts, including (1) information
about the work place of participants (province and
name of work place); (2) health services for pregnant
patients at their work place (annual numbers of deliv-
eries, operations for spontaneous and induced abor-
tions, and operations for hydatidiform moles);
(3) available examinations at their work place (ultra-
sonography, hCG measurement by machines, and
pathological examination); and (4) the experience of
treatment for hydatidiform mole. The questionnaire
sheet in Khmer language was provided to all
265 attendants at the 16th Annual Conference of the
Cambodian Society of Gynecology and Obstetrics
(SCGO) on November 17th and 18th in 2017. SCGO is
the only one professional society of gynecologists and
obstetricians in Cambodia, with 454 members coun-
trywide in 2017.16 A total of 143 attendants agreed
and answered the questionnaire and written informed
consent was obtained from each attendant. Seventeen
attendants were excluded because 7 attendants
worked for administrative offices (operational district,
municipal health department, provincial health
department) and the category of the working place
was not identified in 10 attendants. Finally, 126 atten-
dants were included in the study, which accounted
for 27.8% of all SCGO members.

HIS data

Existing health information system in Cambodia
covers only the public sector, with three levels of
health facilities: health centers, referral hospitals at
districts and provinces, and national hospitals. The
number of deliveries, spontaneous abortions, induced
abortions, hydatidiform moles, and GTNs are
reported from all health facilities in the public sector
to the Ministry of Health every month using the HIS
website.17 There were 9 national hospitals, 24 provin-
cial hospitals, 68 district hospitals, 1141 health centers
in December 2015.18 Each year, the Department of
Planning and Health Information of the Ministry
of Health compiled the data according to provinces
and the level of health facilities (national hospitals,
referral hospitals at operational districts and prov-
inces, and health centers). The annual number of
deliveries, spontaneous abortions, induced abortions,
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hydatidiform moles, and GTNs from 2014 to 2017
were collected from the HIS database.

Data analysis

The data provided by 126 attendants were analyzed.
The work places of the participants were categorized
into national hospitals, provincial hospitals, district
hospitals, health centers, and the private sector (pri-
vate clinics and hospitals), and nongovernmental
organizations (NGO). There were attendants who
worked for the same facilities but answered differ-
ently, but all of their answers were included in the
analysis. The incidence of hydatidiform mole was cal-
culated per 1000 pregnancies and per 1000 deliveries,
and the incidence of GTN was calculated per 100 000
pregnancies and per 100 000 deliveries using the HIS
data. Pregnancies included deliveries, spontaneous
abortions, and induced abortions. Since all the data

did not include any personal information, no ethical
approval process was conducted.

Results

Of the 126 participants, most participants were from
Phnom Penh (n = 48, 38.1%) followed by Kampong
Cham Province (n = 9, 6.3%), Banteay Meanchey
Province (n = 8, 5.6%), and Siem Reap Province
(n = 6, 4.2%) (Table 1, Figure 1). Banteay Meanchey
Province is located on the border with Thailand, but
it adjoins Siem Reap Province, where the airport
is. Participants were from all provinces except Kep
Province, Ratana Kiri Province, and Stung Treng
Province. Most of the 48 participants from Phnom
Penh worked for national hospitals, such as the
National Center for Maternal and Child Health
(n = 10), Khmer Soviet Friendship Hospital (n = 8),

Table 1 Province and level of working place of 126 participants

Public sector

Private/
NGO Total

National
hospital

Provincial
hospital

District
hospital

Health
center

Phnom Penh 29 0 1 1 17 48
Provinces 0 42 19 5 12 78
1 Banteay

Meanchey
0 3 3 0 2 8

2 Battambang 0 1 0 0 2 3
3 Kampong Cham 0 4 4 0 1 9
4 Kampong

Chhnang
0 2 0 0 0 2

5 Kampong Speu 0 3 1 0 1 5
6 Kampong Thom 0 0 2 0 0 2
7 Kampot 0 0 2 0 2 4
8 Kandal 0 5 0 0 0 5
9 Kep 0 0 0 0 0 0
10 Koh Kong 0 1 1 0 0 2
11 Kratie 0 3 1 0 0 4
12 Mondol Kiri 0 1 0 0 0 1
13 Otdar Meanchey 0 3 0 0 0 3
14 Preah Vihear 0 1 0 3 0 4
15 Prey Veng 0 1 0 0 0 1
16 Pursat 0 2 1 0 0 3
17 Ratana Kiri 0 0 0 0 0 0
18 Siem Reap 0 3 0 0 3 6
19 Stung Treng 0 0 0 0 0 0
20 Svay Rieng 0 2 1 0 0 3
21 Takeo 0 2 0 0 1 3
22 Paillin 0 3 0 0 0 3
23 Tbong Kmon 0 0 3 1 0 4
24 Preah

Sihaknouk
0 2 0 1 0 3

Total 29 42 20 6 29 126

Abbreviation: NGO, nongovernmental organization.
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Preah Kossamak Hospital (n = 4), and Calmette Hos-
pital (n = 3). There were 78 participants (61.9%) who
worked in the provinces and most of the participants
worked for provincial hospitals (n = 42) followed by
district hospitals (n = 19). Of the 126 participants, 6
participants were from health centers. There were
29 participants who worked for private clinics and
hospitals (n = 7), and NGOs that provide health ser-
vice at their clinics (n = 22).
Based on the responses from the participants,

healthcare services for pregnant women at each level
of health facility in the public sector were compared.

Almost all participants answered that their facility
provided childbirth service and operations for abor-
tions (Table 2). The annual number of deliveries and
abortions varied in each level of facility, but it seemed
that higher levels of health facilities had more cases
(Table 3). The percentage of participants who answered
that they provided treatment for hydatidiform mole
was 100% in national hospitals, 90.5% in provincial hos-
pitals, 40.0% in district hospitals but 0% in health cen-
ters (Table 2).

An ultrasonography is needed to diagnose preg-
nancies as well as hydatidiform moles clinically. All

Figure 1 The number of participants who attended the SCGO conference from Phnom Penh and provinces. One hundred
twenty-six participants were from all provinces except Kep Province, Ratana Kiri Province, and Stung Treng Province.
Most participants were from Phnom Penh followed by Kampong Cham Province, Banteay Meanchey Province, and
Siem Reap Province
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of the six participants from health centers answered
that their facilities did not have an ultrasonography,
but 90.0%–97.6% of participants from national, pro-
vincial, and district hospitals answered that their facil-
ities had it (Table 2). Pathological examination is
needed for pathological diagnosis of hydatidiform
mole and hCG measurement is required to detect the
development of invasive mole. Most participants from

national hospitals (72.4%), provincial hospitals
(59.5%), and district hospitals (75.0%) answered that
they can order pathological examinations at their
facilities. However, only participants from national
hospitals answered that hCG measurement was avail-
able at their facilities. The percentage of having an
experience of treatment for hydatidiform mole was
highest in participants from national hospitals

Table 2 Health service for pregnancy and hydatidiform mole according to the level of health facilities in Cambodia

Public sector

Private/
NGO

(N = 29)

National
hospital
(N = 29)

Provincial
hospital
(N = 42)

District
hospital
(N = 20)

Health
center
(N = 6)

Service related to pregnancy
Delivery 28 (96.6%) 42 (100%) 19 (95.0%) 6 (100%) 5 (17.2%)
Abortiona 27 (93.1%) 42 (100%) 19 (95.0%) 6 (100%) 25 (86.2%)
Hydatidiform mole 29 (100%) 38 (90.5%) 8 (40.0%) 0 (0%) 6 (20.7%)

Examination
Ultrasonography 26 (90.0%) 41 (97.6%) 19 (95.0%) 0 (0%) 28 (96.6%)
Pathological exam 21 (72.4%) 25 (59.5%) 15 (75.0%) 2 (33.3%) 20 (69.0%)
hCG measurement 15 (51.7%) 0 (0%) 0 (0%) 0 (0%) 8 (27.6%)

Experience of hydatidiform
mole

24 (82.8%) 21 (50.0%) 3 (15.0%) 0 (0%) 6 (20.7%)

Abbreviations: hCG, human chorionic gonadotropin; NGO, nongovernmental organization. and aAbortion includes spontaneous abortion
and induced abortion.

Table 3 The range of annual number of deliveries, abortions, and hydatidiform moles according to the level of health
facilities in Cambodia

Public sector

Private/
NGO (N = 29)

National
hospital
(N = 29)

Provincial
hospital (N = 42)

District
hospital (N = 20)

Health
center (N = 6)

Delivery 250–12 000 960–5000 350–1440 30–360 20–450
Abortiona 36–4000 24–1000 25–1200 5–80 10–2000
Hydatidiform
mole

10–300 1–200 1–30 0 1–20

Note: Number in the parenthesis represents the range of annual number in the respondents’ answers.; Abbreviation: NGO, non-
governmental organization. and aAbortion includes spontaneous abortion and induced abortion.

Table 4 The estimated incidence of gestational trophoblastic disease at public health facilities in Cambodia from 2014 to
2017 according to the HIS data

2014 2015 2016 2017 Total

N of deliveries 303 741 320 127 316 117 321 506 1 261 491
N of pregnancies 320 612 341 672 337 972 342 811 1 343 067
N of HM 298 258 321 316 1193
N of GTN 37 17 8 21 83
Incidence of HM (per 1000 pregnancies) 0.93 0.76 0.95 0.92 0.89
Incidence of HM (per 1000 deliveries) 0.98 0.81 1.02 0.98 0.95
Incidence of GTN (per 100 000 pregnancies) 11.54 4.98 2.37 6.13 6.18
Incidence of GTN (per 100 000 deliveries) 12.18 5.31 2.53 6.53 6.58

Note: Pregnancies included spontaneous abortions, induced abortions, and deliveries. and Abbreviations: GTN, gestational trophoblastic
neoplasia; HIS, Health Information System; HM, hydatidiform mole; N, number.
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(82.8%), followed by provincial hospitals (50.0%) and
district hospitals (15.0%). There were no participants
from health centers who had an experience of treating
a hydatidiform mole patient.
Of the 29 participants who worked for the private

sector and NGOs, 6 participants (20.7%) answered
that their facilities provided treatment for
hydatidiform mole; 25 participants (86.2%) answered
that their facilities provided abortion operations
(Table 2). The percentage of participants who
answered that the service was available was 96.6% for
ultrasonography, 69.0% for pathological examination,
and 27.6% for hCG measurement. Six participants
(20.7%) had an experience of conducting hydatidiform
mole treatment.
According to the HIS data, the number of deliveries

increased from 303 741 in 2014 to 321 506 in 2017

(Table 4). When pregnancies included deliveries,
spontaneous abortions, and induced abortions, the
number of pregnancies also increased from 320 612 in
2014 to 342 811 in 2017. Between 2014 and 2017, the
reported number of hydatidiform mole and GTN
ranged from 258 to 321 and from 8 to 37, respectively.
The incidence of hydatidiform mole in 2014–2017 was
0.89 per 1000 pregnancies (range, 0.76–0.95) and 0.95
per 1000 deliveries (range, 0.81–1.02). The incidence of
GTN varied from 2.37 to 11.54 per 100 000 pregnan-
cies and from 2.53 to 12.18 per 100 000 deliveries, and
the average in 2014–2017 was 6.18 per 100 000 preg-
nancies and 6.58 per 100 000 deliveries.

When the number of reported cases to the HIS data
base was compared among three levels of health facil-
ities (national hospital, referral hospital, and health
center), most abortions were treated at referral

Figure 2 The number of abortions and gestational trophoblastic diseases in the HIS data from 2014 to 2017. Number of
spontaneous abortions (a), induced abortions (b), hydatidiform moles (c), and gestational trophoblastic neoplasias
(d) are shown according to the level of public health facilities. Referral hospitals include provincial hospitals and district
hospitals. The Health Information System (HIS) data included cases reported from all public health facilities in
Cambodia. GTN, gestational trophoblastic neoplasia
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hospitals followed by health centers (Figure 2). The
major facilities for treatment were referral hospitals
for spontaneous abortions and health centers for
induced abortions. Hydatidiform mole cases were
reported from national hospitals and referral hospitals
but not from health centers. All GTN cases from 2014
to 2017 were reported from national hospitals except
two cases from referral hospitals in 2017.

Discussion

To the best of our knowledge, this is the first report
about GTD in Cambodia. The results of this study
suggested that the treatment of hydatidiform mole is
mainly performed at national hospitals and provincial
hospitals. District hospitals and health centers provide
operations for spontaneous and induced abortions
but not operations for hydatidiform mole. These
results suggest that patients are referred from district
hospitals and health centers to provincial hospitals
when hydatidiform mole is clinically diagnosed.
However, all participants from health centers
answered that the health centers had no ultrasonogra-
phy. Recently, it is common in Cambodia for preg-
nant women to visit different health facilities
including private clinics to have an ultrasound exami-
nation because they want to be assured about their
pregnancy and fetus.19

Treatment of GTN and hCG measurement were
provided only at national hospitals in Phnom Penh
among all public health facilities. Some participants
from provincial hospitals (59.5%), district hospitals
(75.0%), and health centers (33.3%) answered that
pathological examinations were available at their
health facilities. Akaba et al. reported that only three
national hospitals provided pathological service and
there were only 9 pathologists and 16 pathological
technicians in 2018.20 All pathologists worked for
national hospitals and the national university in
Phnom Penh, but they had dual work at private labo-
ratories which provided pathological service. Doctors
in provinces may order pathological examination at
private laboratories when patients agree to pay the
examination fee. These results suggest that most
hydatidiform moles are diagnosed clinically and are
not followed up by checking the hCG levels in
provinces.

The estimated incidence of hydatidiform mole and
GTN in Cambodia was lower than that in neighbor-
ing countries. The incidence of hydatidiform mole

(per 1000 pregnancies or 1000 deliveries) was
reported as 1.9 in Vietnam,15 1.70 in Thailand,21 1.8 in
Thai-Myanmar border,22 2.8 in Malaysia,23 2.3
in Indonesia,24 and 2.4 in the Philippines.25 The inci-
dence of GTN (per 100 000 pregnancies or 100 000
deliveries) was 100 in Thailand26 and 121 in
Indonesia,24 although fewer studies on GTN were
reported compared to studies on hydatidiform mole.
The incidence of hydatidiform mole and GTN might
be lower than estimated according to the following
reasons. First, all GTD cases might not be reported to
the HIS database. Inconsistency of reporting was
sometimes observed.27 Second, some hydatidiform
moles might be diagnosed as spontaneous abortions
without pathological examinations because of the
very limited availability of pathological services in
the provinces. The low incidence of GTN in this study
does not imply good management of hydatidiform
mole in Cambodia. Further study is needed to under-
stand the incidence of GTDs in Cambodia by includ-
ing national hospitals and provincial hospitals.
To prevent the development of choriocarcinoma

from hydatidiform mole, suspected cases with inva-
sive mole should be found and referred to national
hospitals for diagnosis and treatment of GTN. Private
and NGO clinics seem to take part in treatment of
hydatidiform mole. Therefore, guidelines of the man-
agement (diagnosis, treatment, and follow-up) of
hydatidiform mole should be developed for doctors
of provincial hospitals and the private clinics. The
professional society, SCGO, covers both the public
sector and the private sector, therefor; SCGO can play
an important role in developing the standard protocol
for management of GTD.
Macroscopic diagnosis (hydropic villi <2 mm in a

short diameter),5 routine second curettage,3,15 hyster-
ectomy for patients who do not hope to have any
more pregnancy,15,28 prophylactic chemotherapy for
patients who have risk factors of invasive mole,15,29

and a pregnancy test are considered to be useful in
the hydatidiform mole management in resource-
limited settings. Goldstein proposed a positive preg-
nancy test 8 weeks after evacuations.30 To develop the
guidelines, it is also necessary to understand the man-
agement and outcome of invasive mole and choriocar-
cinoma in Cambodia.
Another problem in the management of

hydatidiform mole is that most patients do not visit
for follow-up after an evacuation. A registry and
follow-up system of post-molar patients can be one of
the solutions to this problem. When such a system
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was established in Japan in 1962, the registration cen-
ter called registered patients and their doctors to
remind the time of the follow-up. This system was
one of reasons which led to a decrease in the inci-
dence of choriocarcinoma after hydatidiform mole
and the mortality of choriocarcinoma was successfully
reduced in Japan.31–34 Through this system, both doc-
tors and patients understand the importance of fol-
lowing up after hydatidiform mole, and the incidence
of GTD is also understood.
There are some limitations to this study. First, the

results of the existing health service in this report may
not be completely correct because the results were
obtained from only 126 participants using the self-
reported questionnaire. Especially, the availability and
usage of pathological exam in provinces is questionable.
Second, Health services for GTD patients at private and
NGO clinics were not clearly identified because only
29 participants from the private sector and NGOs were
included in the study. HIS data did not include the data
of the private sector. There are many private or NGO
clinics and hospitals all over the country. The number
of registered private health facilities (in all clinical spe-
cialties) is increasing and it was 1258 in 2017, although
the estimated number was 4000.18 According to the
Cambodia Demographic Health Survey in 2014, 31.1%
of women had childbirths other than public health facili-
ties.35 Further study including all health facilities in the
public sector and private clinics should be conducted to
confirm the results in this study.
In Cambodia, treatment of hydatidiform mole is per-

formed at provincial hospitals and national hospitals,
while treatment of GTN is provided at only national
hospitals in Phnom Penh. The estimated incidence of
hydatidiform mole and GTN at all health facilities in the
public sector was lower than that in the neighboring
countries. The results of this study suggest that it is
important for provincial hospitals to find and refer
suspected invasive mole to national hospitals. Guide-
lines on the management of hydatidiform mole are
needed for doctors in both the public sector and the pri-
vate sector, because available health services are limited.
Further study on the management and the outcome of
GTN is also needed to develop management guidelines.
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