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Abstract

Background: Early diagnosis of gestational trophoblastic neoplasia and its complications are pivotal for prompt and efficacious
treatment. Transvaginal pelvic ultrasound could detect myometrial invasion and endometrial thickening following dilation and
evacuation of hydatiform mole and also in the assessment of response to chemotherapy.
Objectives: In this study we aimed to investigate transvaginal ultrasound findings of stage I low-risk gestational trophoblastic
neoplasia (GTN) and whether there is an association between ultrasound findings and chemotherapy response.
Patients and Methods: This study included 31 consecutive patients with postmolar stage I low-risk GTN. We recorded International
Federation of Gynecology and Obstetrics (FIGO) score, and transvaginal ultrasound findings including color and pulsed Doppler
interrogation at the time of beta human chorionic gonadotropin (β-hCG) rise. The number of Act-D cycles that each patient needed
to achieve complete remission was also recorded.
Results: Of the 31 patients with post-evacuation trans-vaginal ultrasound evaluation, 2 (6.5%) patients had no detectable finding, 4
(12.9%) had lesions limited to the endometrium, 12 (38.7%) had lesions with < 50% invasion into myometrium, 7 (22.6%) had lesions
with > 50% invasion into myometrium, 4 (12.9%) had lesions that reached uterine serosal surface and 2 (6.5%) had arteriovenous
malformation (AVM)-like myometrial lesions. The number of Act-D cycles patients needed to achieve remission was 6 cycles in pa-
tients with no finding, lesion limited to endometrium and less than 50% myometrial invasion and was 8 cycles in patients with >
50% invasion± involvement of serosal surface. One patient in first group and two in second group need multi-agent chemotherapy.
But these differences were not significant (P = 0.172).
Conclusion: There was a non-significant increase in treatment duration and need of multiagent chemotherapy with more extensive
ultrasound findings among patients with stage I low risk GTN.
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1. Background

Post-molar gestational trophoblastic neoplasia (GTN)
is commonly diagnosed in asymptomatic patients with
risen beta human chorionic gonadotropin (β-hCG) levels
after suction-evacuation of a molar pregnancy. Early diag-
nosis of GTN and its complications are pivotal in prompt
and efficacious treatment as well as conservation of fertil-
ity. Clinical findings, serial quantitative β-hCG titers and
trans-vaginal ultrasound evaluation of pelvis are the main-
stay of initial diagnosis of this condition (1). Pelvic ultra-

sound and Doppler assessment are performed in patients
with elevated β-hCG levels after dilation and suction evac-
uation for molar pregnancy to rule out pregnancy, assess
uterine volume or possible extension of disease into the
pelvic cavity (2).

Locally invasive gestational trophoblastic neoplasms
are seen at gray-scale ultrasound as nonspecific focal
masses located inside the myometrium with a variable en-
dometrial component (3). Ultrasound might show a hy-
poechoic or echogenic complex or multicystic mass with
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anechoic spaces which results from hemorrhage, necro-
sis, cysts, or vascular spaces (4). An enlarged heteroge-
neous uterus with lobulated borders or a large non-specific
pelvic mass with invasion of other pelvic organs is in-
dicative of a more extensive GTN (5). High levels of cir-
culating β-hCG induce multilocular cystic appearance of
both ovaries as a result of formation of multiple bilat-
eral large (2 - 3 cm) theca lutein cysts (6). Doppler ultra-
sound demonstrates low-resistance high-velocity arterial
flow and arterio-venous malformation (AVM) within the
myometrium that has been proved to have a role in con-
firming the diagnosis of GTN. Extension of low-resistive
arterial flow from endometrium into the myometrium is
suggestive of invasive mole (3). Uterine artery pulsatility
index (PI) of less than 1.5 and resistive index (RI) of less than
0.5 are indicative of low uterine artery resistance and have
been observed in GTN (3).

Owing to excellent chemosensitivity of GTN, the main-
stay of management of this disease is with chemotherapy,
and treatment of women with postmolar International
Federation of Gynecology and Obstetrics (FIGO) stage I low-
risk GTN (a score of ≤ 6 WHO risk factor scoring system)
is by single-agent chemotherapy (7). Polychemotherapy of
invasive mole is reserved for patients who develop single-
agent drug chemoresistance, which is associated with sig-
nificant side effects, risk of premature failure of ovaries
and growth of secondary tumors (8). There are studies
that suggest that transvaginal pelvic ultrasound can de-
tect myometrial invasion and endometrial thickening fol-
lowing dilation and evacuation of hydatiform mole and it
could also be employed in thee assessment of response to
chemotherapy (9-11).

2. Objectives

In this study, we aimed to investigate transvaginal ul-
trasound findings of stage I low-risk GTN and whether
there is an association between ultrasound findings and
chemotherapy response.

3. Patients and Methods

This cross-sectional study that was performed between
August 2017 and July 2018, included 31 consecutive patients
with postmolar stage I low-risk GTN who were diagnosed
based on rising or persistent levels of HCG following uter-
ine evacuation of hydatidiform mole. The study was ap-
proved by the Institutional Committee of Research Ethics
and obtaining informed consent from patients was unnec-
essary because transvaginal pelvic ultrasound and Doppler

assessment is a part of the routine protocol in evaluation
of patients with GTN. A power test was performed and a
minimum sample size of 26 patients was found to be nec-
essary to provide 80% statistical power. Patients who were
diagnosed as high risk (score of 7 or more according to
the FIGO 2000 scoring system) or metastatic disease in
pre-treatment evaluations (four patients) were excluded
from the study. Pre-treatment assessments comprised
of abdomino-pelvic computed tomography (CT) scans,
transvaginal pelvic ultrasound (TVS), and serial β-hCG
measurements. All the patients had confirmed histologic
diagnosis and were treated with single-agent chemother-
apy. Data collected from patients’ records included age,
gestational age at the time of diagnosis of hydatidiform
mole, parity history, time interval between uterine evac-
uation and rise of β-hCG, pre-evacuation HCG level, FIGO
score, treatment protocol and sonographic findings in-
cluding color and pulsed Doppler interrogation.

Ultrasound was performed using a 4-9-MHz endovagi-
nal probe for trans-vaginal examination (ACUSON X300
ultrasound system, USA) and a 2-6-MHz curve probe for
trans-abdominal examination. All patients first under-
went trans-abdominal examination to obtain a general
view of the pelvic cavity followed by trans-vaginal exami-
nation to enable a more detailed evaluation of the uterus
and adnexa. Power Doppler was employed to detect pres-
ence of increased intra- and perilesional blood flow com-
pared with the surrounding normal tissue. Identified le-
sions were classified into six types: no detectable lesion,
lesions limited to the endometrium, lesions with < 50%
invasion into the myometrium (Figure 1), lesions with >
50% invasion into the myometrium but without uterine
serosal surface involvement, lesions with invasion of uter-
ine serosal surface (Figure 2) and lesions with > 50% in-
vasion and intense hypervascularity (arteriovenous mal-
formation [AVM] like). Then the first three types were in-
cluded in group A and the second three types were in-
cluded in group B.

Pulsatility index (PI) of uterine arteries was measured
using pulsed wave Doppler with a 2 mm sample volume
and at an angle of insonation < 30° in the ascending
branch of the uterine artery at its paracervical portion.
Three consecutive waveforms were obtained and the as-
sessment was repeated on the opposite, the lower PI was
recorded. Presence of ovarian theca lutein cysts (> 30 mm)
were also recorded. All the patients were treated by Actino-
mycin (act-D) 1.25 mg/m2 intravenous every 2 weeks. Treat-
ment were maintained in all patients, until the hCG level
has returned to normal and stayed normal for a further 6
weeks. The number of cycles that each patient needed to
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Figure 1. Grayscale (left) and color Doppler (right) transvaginal images of an invasive mole in a patient with gestational trophoblastic neoplasia show a hypovascular intra-
mural lesion (arrows) with < 50% invasion into the myometrium.

achieve complete remission were recorded.
Association between various ultrasound findings and

chemotherapy response were assessed by using IBM SPSS
Statistics for Windows Version 22 (IBM Corp, released 2013,
IBM statistics for Windows, version 22, Armonk, New York).
Normality of distributions of various variables including
patients’ age, uterine artery resistance, FIGO score and β-
hCG levels were assessed using Kolmogorov-Smirnov test.
Analysis of data using Pearson’s chi-squared and Kruskal-
Wallis tests were performed for analysis of association be-
tween the number of required chemotherapy sessions and
ultrasound findings including tumor size, tumor hyper-
vascularity, uterine artery resistive index, and FIGO score.
Differences with P < 0.05 were statistically significant.

4. Results

The mean age of the patients was 28.6 ± 6.5 years (18-
52 years). Serum human chorionic gonadotropin (HCG)
levels were raised in all patients at first referral, with lev-
els measuring up to 1073430 ng/mL with an average of
280605.7 ng/mL. The mean gestational age at the time of

evacuation was 9 weeks (range, 6 - 22 weeks of gestation)
with one patient (3.2%) with a FIGO score of 1, five (16.1%)
scoring 2, five (16.1%) scoring 3, 14 (45.2%) scoring 4 and six
(19.4%) scoring 5. GTN was diagnosed following complete
mole in 22 (70%) patients, partial mole in seven (22.5%) pa-
tients and two (6.4%) patients had a normal pregnancy and
twin pregnancy. The mean uterine artery PI was 1.53±0.62
(0.27 - 2.4). Of the 31 patients with post-evacuation trans-
vaginal ultrasound evaluation, two (6.5%) patients had no
detectable finding, four (12.9%) had lesions limited to the
endometrium, 12 (38.7%) had lesions with < 50% invasion
into the myometrium, seven (22.6%) had lesions with > 50%
invasion into myometrium, four (12.9%) had lesions that
reached the uterine serosal surface and two (6.5%) had >
50% invasion with AVM-like lesions. The first three types
that were included in group A comprised of 18 (58%) pa-
tients and the second three types that were included in
group B comprised of 13 (42%) patients. The difference of
gestational age at the time of diagnosis between groups A
and B was statistically significant (P = 0.008). In group A,
gestational age (9.75 ± 1.75 weeks) was higher than group
B (8.73 ± 4.71weeks). Clinical and ultrasound features are
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Figure 2. Grayscale (right) and color Doppler (left) transvaginal images of an invasive mole in a patient with gestational trophoblastic neoplasia show a bulky mass (arrows)
with areas of vascularity that have invaded the entire uterine wall from the endometrium to the serosal surface of the uterus.

Table 1. Clinical and Ultrasound Features of Patients with Post-Molar Stage 1 GTNa

Clinical feature Value

Age 28 years (18 - 52)

Gestational age at the time of
diagnosis

9 weeks (6 - 22)

Uterine artery PI 1.53 (0.27 - 2.28)

HCG level at the time of diagnosis 280605 ng/mL (10000 - 1073430)

Lesion size 23.79 ± 14.85 mm (6 – 68)

Act-D cycles 7 (3 - 14)

Abbreviations: HCG, human chorionic gonadotropin; GTN, gestational tro-
phoblastic neoplasia; PI, pulsatility index
aData are presented as mean (range) or mean ± SD (range).

summarized in Tables 1 and 2.

The difference of uterine artery PI between groups A
and B was statistically different (P = 0.002). Uterine artery
PI in group A (1.87 ± 0.49) was significantly higher than
group B (0.98 ± 0.47). There was no significant associ-
ation between ultrasound findings and FIGO scoring (P
= 0.232). The number of Act-D cycles patients needed to
achieve remission was 6.83 ± 2.68 (3 - 14 cycles). A signifi-
cant association was found between lesion size (23.79 mm

± 14.85 mm) in ultrasound and the number of chemother-
apy cycles. Larger lesions were more likely to need more
Act-D cycles to resolve (P = 0.019). No significant associa-
tion was found between lesion hypervascularity in ultra-
sound and chemotherapy response (P = 0.434). There was a
non-significant increase (P = 0.085) in treatment duration
in patients with more extensive ultrasound findings. The
patients’ treatment duration in group B was 8 ± 3.41 cy-
cles more than group A with 6 ± 1.28 cycles. The duration
of treatment was longest in patients with uterine serosal
invasion (none cycles). One patient in group A and two
in the second group needed multi-agent chemotherapy;
however, these differences were not significant (P = 0.172).
There was no significant difference in the number of pa-
tients with FIGO score 5 between the two groups. Statistical
analysis results are reported in Tables 3 and 4.

5. Discussion

Post-molar low risk GTN (FIGO prognostic score of
≤ 6) is considered as an uncommon disease, which in
most cases is curable by uterine evacuation followed by
single-agent chemotherapy. Aside from serum hCG lev-
els, ultrasound as a widespread available imaging tool
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Table 2. FIGO Scoring and Categorized Ultrasound Features of Patients with Post-
Molar Stage 1 GTN

Number of patients

FIGO scoring

1 1

2 5

3 5

4 14

5 6

Ultrasound feature

Type 0 (no detectable lesion) 2

Type 1 (lesions limited to the endometrium) 4

Type 2 (lesions with < 50% invasion into the
myometrium)

12

Type 3 (lesions with > 50% invasion into the
myometrium)

7

Type 4 (lesions with invasion of the uterine
serosal surface)

4

Type 5 (lesions with > 50% invasion and
intense hypervascularity [AVM- like])

2

Abbreviations: AVM, arteriovenous malformation; FIGO, International Federa-
tion of Gynecology and Obstetrics; GTN, gestational trophoblastic neoplasia;
SD, standard deviation

Table 3. Comparison of Ultrasound Features and FIGO Score with Chemotherapy
Response in Patients with Post-Molar Stage 1 GTNa

Act-D cycles P value

FIGO score 0.100

1 -

2 5.33 ± 0.58

3 7.25 ± 2.50

4 7.91 ± 3.18

5 5.33 ± 1.51

Ultrasound feature 0.085

Type 0 (no detectable lesion) 0

Type 1 (lesions limited to the
endometrium)

4.00 ± 1.41

Type 2 (lesions with < 50% invasion into
the myometrium)

6.40 ± 0.84

Type 3 (lesions with > 50% invasion into
the myometrium)

7.29 ± 3.45

Type 4 (lesions with invasion of the
uterine serosal surface)

9.25 ± 3.45

Type 5 (lesions with > 50% invasion and
intense hypervascularity [AVM- like])

4.00 ± 0.00

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics;
GTN, gestational trophoblastic neoplasia; SD, standard deviation
a Values are expressed as mean ± SD.

Table 4. Univariate Analysis of Different Clinical and Ultrasound Features Between
Group A and Group Ba

Group A Group B P value

Act-D cycles 6.00 ± 1.28 8.00 ± 3.41 0.172

Gestational age (wk) 9.75 ± 1.75 8.73 ± 4.71 0.008

Uterine artery PI 1.87 ± 0.49 0.98 ± 0.47 0.002

Lesion size (mm) 14.38 ± 7.27 35.18 ± 14.4 0.019

FIGO score 5 2 3 0.655

Time of hCG rise after
evacuation (wk)

5.44 ± 2.15 4.75 ± 1.75 0.391

Pre-evacuation β-hCG
level (ng/mL)

292304 ± 300323 323327 ± 312651 0.793

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics;
HCG, human chorionic gonadotropin; PI, pulsatility index; SD, standard devi-
ation; wk, week
a Values are expressed as mean ± SD.

has evolved into a standard method in confirming hy-
datidiform mole, evaluation of possible myometrial in-
vasion and response to chemotherapy (3). Few studies
have assessed correlations between ultrasound findings
and single-agent chemotherapy effects in post-molar GTN,
and even less data is available regarding the correlation of
ultrasound finding and resistance to Act-D (12).

Invasive mole in transvaginal ultrasonography (TVS)
is demonstrated by endometrial thickening or areas of
hyper-echogenicity in the myometrium with or without as-
sociated hyper-vascularity in Doppler assessment (3). In
this study, we categorized TVS findings into six different
types and two groups and found a non-significant increase
in treatment duration among patients with more exten-
sive ultrasound findings, and also, multi-agent chemother-
apy is more likely needed in this group. Our findings
also showed that patients with larger lesions in ultrasound
needed more Act-D cycles to achieve remission. These
findings are in agreement with previous research in this
field that suggests TVS is a good predictor of response to
chemotherapy in GTN (9, 10). This is particularly impor-
tant in identifying the group of patients who would rou-
tinely undergo second-line treatment with the indication
of chemo-resistance, but in whom further single agent
chemotherapy may lead to a complete response, avoiding
the significant adverse effects of multi-agent chemother-
apy (9). In a recent study conducted by Lei et al., which as-
sessed the effects of Actinomycin D (Act-D) on post-molar
GTN, authors reported that existing invasive uterine le-
sions and their size in ultrasound had the most effective
prediction effects for resistance to Act-D (12). Ultrasound
could be also employed in monitoring tumor response to
Methotrexate (MTX) , because it could readily show reduc-
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tion of tumor perfusion using Doppler analysis and recog-
nize decreasing lesion echogenicity (9). This could be par-
ticularly helpful in patients with signs of chemo-response
in ultrasound but with HCG plateau, that are routinely con-
sidered drug-resistant.

In GTN similar to normal pregnancies, invasion of de-
cidua basalis by trophoblasts and progressive erosion of
uterine spiral arteries lead to a decrease in utero-placental
vascular resistance and increase in diastolic blood flow of
uterine arteries (13). Doppler ultrasound provides a nonin-
vasive technique for the quantitative assessment of these
changes by velocimetry indices based on blood flow wave-
forms. PI has been found to be the Doppler parameter
that is most strongly associated with the risk of post-molar
GTN as well as MTX resistance (14). Our data showed that
more extensive ultrasound findings are associated with a
lower uterine artery PI which is justified by deeper myome-
trial neoplastic invasion and myometrial vascularization.
Lower uterine artery resistance at diagnosis is also asso-
ciated with a longer treatment duration. Agrawal et al.
assessed 239 patients with low-risk GTN for both uterine
artery PI and MTX resistance, and found uterine artery PI
to be an independent factor in the prediction of MTX re-
sistance in these patients (15). Authors concluded that up-
front multi-agent chemotherapy could be considered for
patients with low-risk GTN and a uterine artery PI ≤ 1 (15).
Comparably, in a prospective study of 40 patients with GTN
by Long et al., uterine artery PI cut-off value of ≤ 1.1 was
proposed to be included in the prognostic scoring system
of trophoblastic tumors (16). There are several other stud-
ies that support the application of Doppler ultrasound as
a useful tool in the prediction of MTX resistance (14, 17, 18).
However, a possible correlation between uterine artery vas-
cularization and resistance to Act-D is yet to be assessed.
Lei et al. found existing invasive uterine lesions in pre-
chemotherapy TVS, FIGO score≥ 5, and pre-chemotherapy
hCG ≥ 4000 IU/L to be independent factors for resistance
to Act-D, but uterine artery Doppler indices were not ex-
plored by the study (12).

The present study had a number of limitations. First,
our small sample size restricts further extrapolation of its
findings and thus larger cohort studies are necessary to
confirm our results. Second, the retrospective design of
this study is inherently associated with selection bias and
recall bias.

In the future, ultrasound imaging could help patient
management regarding the selection of treatment plan
and more than that, TVS findings could be incorporated
into FIGO scoring system, so that patients with certain
TVS findings and large lesions might be upstaged and con-

sequently offered poly-chemotherapy rather than single
agent chemotherapy with MTX or Act-D. Further research
and larger studies are required to establish imaging find-
ings that are associated with chemo-resistance and possi-
ble implantation of ultrasound findings in FIGO scoring.
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