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ABSTRACT
Background: A hydatidiform mole is characterized by the abnormal proliferation of syncytiotrophoblast and 

replacement of normal placental trophoblastic tissue by hydropic placental villi. Numerous studies conducted globally 
have indicated that the uterine artery doppler index can be employed to monitor and predict post-molar gestational 
trophoblastic neoplasia. This study aims to investigate the characteristics of uterine artery doppler sonography in 
hydatidiform mole and assess its predictive value for spontaneous remission.

Methods: This cross-sectional observational study included 31 molar pregnancy patients treated at Department 
of Obstetrics and Gynecology - Hue University of Medicine and Pharmacy Hospital and Center for Obstetrics and 
Gynecology - Hue Central Hospital from March 2020 to June 2022.

Results: Post-molar gestational trophoblastic neoplasia developed in 3 out of 31 hydatidiform mole cases. The 
doppler indices of the low-risk molar pregnancy group (PI 1.77; RI 0.79 and S/D 5.57) were higher than those of the 
high-risk group (PI 1.48; RI 0.58 and S/D 3.47), p < 0.05. The doppler indices of the spontaneous remission group 
increased significantly from pre-evacuation (PI 1.75; RI 0.75; S/D 5.00) to post-evacuation (PI 2.50; RI 0.86; S/D 6.80). 
The cutoff values predicting spontaneous remission were pre-evacuation PI ≥ 1.19 (sensitivity 85.7% and specificity 
66.7%) and pre-evacuation RI ≥ 0.47 (sensitivity 96.4% and specificity 66.7%).

Conclusion: Uterine artery doppler sonography is useful for the diagnosis and monitoring of molar pregnancy patients.
Keywords: Hydatidiform mole, Uterine artery Doppler ultrasound, βhCG.

I. BACKGROUND
Gestational trophoblastic disease (GTD) 

encompasses a range of conditions characterized 
by abnormal trophoblast. This includes both benign 
forms like partial hydatidiform mole (PHM) and 
complete hydatidiform mole (CHM), as well 
as the malignant forms known as gestational 
trophoblastic neoplasms, which include invasive 
mole, choriocarcinoma, placental site trophoblastic 
tumor, and epithelioid trophoblastic tumor [1, 
2]. Among these, hydatidiform mole is the most 
prevalent type of GTD, with higher incidence rates 
observed among American Indian, Eskimo, non-
white Hispanic, and Asian populations [3]. 

The surveillance post-evacuation hydatidiform 
mole plays a vital role in the detection of gestational 
trophoblastic neoplasia (GTN). The incidence of 
GTN after a CHM is between 15-20%, whereas for a 
PHM, it is between 1 - 3% [4]. According to Zakaria’s 
research conducted in 2020, the prevalence of GTN 
following CHM and PHM in Egypt was found to be 
24.2% and 8% respectively [5]. In contrast, a study 
by Nguyen Van Thang et al at the National Hospital 
of Obstetrics and Gynecology in Vietnam reported a 
GTN incidence rate of 20.2% [6].

Currently, human Chorionic Gonadotropin 
(hCG) is the primary test used for diagnosing and 
monitoring gestational trophoblastic diseases. 
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According to FIGO, after the evacuation, βhCG 
levels are monitored every 1 - 2 weeks until they 
become negative [1], with the time to βhCG 
negativity typically ranging from 8 to 14 weeks 
[7]. To date, βhCG remains the basis for diagnosing 
post-molar GTN. Early detection of this condition 
is crucial, as the complete response rate to 
chemotherapy is as high as 95.7% [8]. 

Ultrasound serves as a non-invasive imaging 
modality that is highly valuable in diagnosing 
gestational trophoblastic disease and has long been 
considered the preferred choice for initial diagnosis 
[9]. In 1987, Taylor K.J. et al. conducted research and 
discovered that doppler sonography proved beneficial 
in diagnosing GTD [10]. Doppler ultrasound 
possesses the capability to assess vascularity and 
circulatory resistance of blood flow [11]. Gestational 
trophoblastic tumors are characterized by abundant 
vascularity, making them exceptionally well-suited 
for investigation via this method [12]. To date, 
numerous studies have been conducted in various 
centers worldwide, demonstrating that uterine artery 
doppler indices can be used to monitor and predict 
post-molar gestational trophoblastic neoplasia [13, 
14]. A 2017 study by Asmar F.T. et al. found that a 
pre-evacuation PI ≤ 1.38 and a post-evacuation PI 
≤ 1.77 were valuable in predicting the progression 
of post-molar GTN [13]. At present, there is a 
limited number of research studies on uterine 
artery doppler sonography in hydatidiform mole 
in Vietnam. Therefore, we conducted this study 
which aimed to investigate the characteristics of 
uterine artery doppler sonography in hydatidiform 
mole and evaluate its value in predicting post-molar 
spontaneous remission.
II. MATERIALS AND METHODS 
2.1. Subjects

A study was carried out involving 31 patients 
with molar pregnancies who received treatment 
at the Department of Obstetrics and Gynecology 
at Hue University of Medicine and Pharmacy 
Hospital, as well as at the Center for Obstetrics and 
Gynecology at Hue Central Hospital, during the 
period from March 2020 to June 2022.

Selection criteria included (1) a definitive 
diagnosis of hydatidiform mole based on 
ultrasound imaging, βhCG levels, and confirmed 

histopathological findings; (2) pre - and post-
evacuation uterine artery doppler sonography; (3) 
βhCG follow-up and a routine examination within 6 
months after βhCG levels became undetectable and 
(4) agreement to participate in the study.

Exclusion criteria consisted of (1) patients had 
pregnant during follow-up period; (2) fail to adhere 
to their treatment or regularly follow-up and/or (3) 
initial treatment involving a hysterectomy.
2.2. Methods

The study employed a cross - sectional 
observational design. Hydatidiform mole (HM) 
patients were classified into high-risk and low-risk 
groups based on Berkowitz’s scoring system. Post-
molar gestational trophoblastic neoplasm (GTN) 
was diagnosed using the criteria established by 
the International Federation of Gynaecology and 
Obstetrics (FIGO) [7]. 

Doppler indices were calculated as the average 
of bilateral Doppler parameters. Convenience 
sampling was applied. Diagnosis was based on 
elevated βhCG levels and ultrasound findings: 
complete HM presented a “snowstorm” or “cluster 
of grapes” appearance [7], while partial HM 
showed cystic spaces in the placenta with an empty 
gestational sac, amorphous fetal echoes, or a dead/
living fetus [15].

Uterine artery Doppler ultrasonography was 
performed before and 48 hours post-evacuation using 
transabdominal and transvaginal techniques [16]

Measurements were taken bilaterally, including 
pulsatility index (PI), resistive index (RI), and 
systolic/diastolic ratio (S/D). Evacuation was 
conducted using suction evacuation and curettage 
with a Karman syringe or suction machine. βhCG 
levels were monitored 48 hours post-evacuation, 
followed by biweekly assessments until negative, 
with a six-month follow-up to ensure complete 
resolution [16].
2.3. Data analysis 

Statistical analyses were performed using SPSS 
20. The Mann - Whitney U and Wilcoxon test were 
applied. The best DFV parameters and cutoff values 
for predicting spontaneous remission patients were 
determined by receiver operating characteristic (ROC) 
analysis, including calculation of the areas under the 
curves. Statistical significance was set at p < 0.05.
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III. RESULTS
3.1. General characteristics of the studied subjects

There were 15 cases of partial hydatidiform mole and 16 cases of complete hydatidiform mole. During 
follow-up after evacuation, 3 cases progressed to gestational trophoblastic neoplasia. The low-risk group (17 
cases) accounted for 54.8%, which was 1.2 times higher than the high-risk group (14 cases) comprising 45.2% 

The disease was predominantly found in the age group of 20 - 39, accounting for 87.1%, with a mean age 
of 29.39 ± 7.47 years. It was more common in cases with a history of  ≥ 2 pregnancies, at a rate of 45.2%. 
The most common clinical symptom was vaginal bleeding, observed in 22.6% of cases. The pre-evacuation 
serum βhCG levels were primarily between 100,000 and < 1,000,000 mIU/mL, making up 77.4% of cases, 
with a median βhCG level of 191,706.00 mIU/mL (table 1).

Table 1: Patient characteristics

Characteristics
Hydatidiform Mole (n = 31)

Quantity Percentage (%)

Age Group

< 20 2 6.5

20 - 39 27 87.1

≥ 40 2 6.5

Mean 29.39 ± 7.47

Number of Pregnancies

First Pregnancy 7 22.6

1 Pregnancy 10 32.3

≥ 2 Pregnancies 14 45.2

Clinical symptoms

Abdominal Pain 6 19.4

Vaginal Bleeding 7 22.6

Ovarian Theca Lutein Cysts 2 6.5

Pre-evacuation βhCG 
Level (mIU/mL)

< 100,000 6 19.4

100,000 - < 1,000,000 24 77.4

> 1,000,000 1 3.2

Median 191.706,00

3.2. Characteristics of uterine artery doppler sonography in hydatidiform mole 
Pre-evacuation doppler indices in partial HM were higher than those in complete HM, but there were no 

significant differences between two groups (table 2). Pre-evacuation doppler parameters in low-risk group 
were significantly higher than those in high-risk group (table 3)

Table 2: Pre-evacuation doppler indices by hydatidiform mole group
                   Index (Median)

Group PI RI S/D

Partial Hydatidiform Mole
(n = 15)

1.75
(1.55 - 1.85)

0.74
(0.56 - 0.82)

4.9
(3.48 - 6.55)

Complete Hydatidiform Mole
(n = 16)

1.67
(1.17 - 2.01)

0.68
(0.50 - 0.80)

4.62
(3.25 - 6.78)

p* 0.46 0.49 0.84
* Mann - Whitney U test
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Table 3: Pre-evacuation doppler indices by risk
Index (Median)

Group PI RI S/D

Low Risk (n = 17) 1.77
(1.60 - 2.07)

0.79
(0.72 - 0.82)

5.57
(4.50 - 7.07)

High Risk (n = 14) 1.48
(1.14 - 1.77)

0.58
(0.47 - 0.65)

3.47
(3.19 - 5.00)

p* 0.04 < 0.01 < 0.01

* Mann - Whitney U test
On spontaneous group, post-evacuation doppler parameters were significantly higher than pre-

evacuation, meanwhile, the opposite pattern was witnessed in the group developing to GTN (table 4).
Table 4: Comparison between pre and post-evacuation doppler indices

Group
Index
(Median)

Spontaneous remission (n = 28) Progression to GTN (n = 3)

Pre-
evacuation

Post-
evacuation p** Pre-

evacuation
Post-

evacuation p**

PI 1.75 2.50 < 0.01 1.15 1.05 0.11

RI 0.75 0.86 < 0.01 0.45 0.33 0.11

S/D 5.00 6.80 < 0.01 3.42 3.52 0.59

** Wilcoxon test

3.3. Uterine artery doppler indices in predicting 
spontaneous remission patients 

Areas under the ROC curve of pre-evacuation 
doppler indices in predicting spontaneous remission 
included PI: AUC = 0.88 (95% CI: 0.73 - 1.00; p = 
0.04); RI:
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Baseline 

Se
ns

iti
vi

ty
 

Specificity 

Figure 1: ROC Curve predicting spontaneous 
remission

AUC = 0.88 (95% CI: 0.00 - 1.00; p = 0.03) and 
S/D: AUC = 0.82 (95% CI: 0.68 - 0.96; p = 0.07).

The optimal cut-off points for predicting 
spontaneous remission are: PI ≥ 1.19 (sensitivity 
of 85.7% and specificity of 66.7%). RI  ≥  0.47 

(sensitivity of 96.4% and a specificity of 66.7%) 
(table 4).
IV. DISCUSSION

Destruction of the uterine vasculature 
epitomizes a characteristic feature of trophoblastic 
disease. Beyond the erosion of the myometrium, 
trophoblasts infiltrate and disrupt the uterine 
spiral arteries, supplanting their smooth muscle 
composition [17]. Uterine artery PI and RI values 
diminish as gestational age advances, an alteration 
postulated to arise secondary to reduced uterine 
vascular resistance after trophoblast invasion 
[18]. In hydatidiform mole, there is trophoblastic 
invasion into the arteries within the myometrium, 
with the most prominent feature being the abnormal 
proliferation of trophoblasts [19].

The PHM group had higher uterine artery 
Doppler indices compared to the CHM group, but 
the difference was not statistically significant. A 
study by Zhou Q. et al. indicated that the mean RI 
value in the PHM patients was 0.56 ± 0.04, while it 
was 0.55 ± 0.06 in the CHM ones, demonstrating 
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that the RI difference between the two groups was 
minimal [19]. These disparities in uterine artery 
doppler indices may arise from the varying levels 
of normal endovascular invasion of decidual vessels 
at the implantation site. Specifically, it has been 
observed that the presence of normal endovascular 
trophoblasts is considerably lower in CHM 
(25%) than in PHM (80%). Conversely, abnormal 
endovascular extravillous trophoblasts are witnessed 
in CHM, while absent in PHM [20]. Nevertheless, 
in clinical practice, doppler indices does not appear 
to aid in distinguishing between complete and partial 
molar pregnancy, except in cases where a CHM 
coexists with a normal fetus [14].

Table 3 showed that doppler parameters in low-
risk group were significantly higher than those in 
high-risk group. At present, we have not found 
similar studies classified according to Berkowitz’s 
scoring system. However, doppler ultrasound 
appears to play a role in predicting the progression 
of GTN [14] and may also serve as an imaging utility 
to assess the risk of patients with molar pregnancy, 
as the rate to post-molar GTN has been reported in 
some studies to range from 8% to 12% [21, 22]. 

The uterine artery doppler indices before 
evacuation in the spontaneous remission group 
significantly increased after evacuation (p < 0.01). 
However, there was an opposite pattern witnessed 
in the post-molar GTN and the difference was 
statistically insignificant (p > 0.05). This finding 
aligned with a 2015 study by Malek M. et al. In 
the spontaneous remission group, indices such 
as PI, RI, and S/D increased significantly after 
evacuation, with PI rising from 1.95 ± 0.9 to 3.12 
± 0.79, RI from 0.76 ± 0.15 to 0.91 ± 0.06, and S/D 
from 5.55 ± 2.61 to 25.8 ± 2.9, all with statistically 
significant differences (p < 0.05). Conversely, in 
the post-molar GTN group, these indices decreased 
post-evacuation, with PI dropping from 2.12 ± 
0.85 to 1.91 ± 0.57, RI from 0.79 ± 0.1 to 0.76 ± 
0.07, and S/D from 5.62 ± 2.55 to 4.8 ± 1.8, but 
these changes were not statistically significant (p > 
0.05) [23]. A 2022 study by Alnemr A. et al. also 
demonstrated similar findings. Nevertheless, the 
authors concluded that PI was the most crucial 
doppler index and had a strong correlation with the 
increased risk of developing post-molar GTN [24].

Figure 1 displays the ROC curve of pre-
evacuation uterine artery doppler indices in 
predicting the spontaneous remission. However, a 
research by Asmar F.T. et al. determined that the 
optimal pre-evacuation PI cutoff for predicting 
post-molar GTN was ≤ 1.3, with a sensitivity of 
77% and specificity of 82% and concluded that the 
pre-evacuation PI index could be used to predict 
GTN [13]. Similarly, Alnemr A.A. et al., indicated 
that pre-evacuation RI ≤ 1 (sensitivity 75% and 
specificity 56.7%; p < 0.01) and S/D ratio ≤ 6.5 
(sensitivity 80% and specificity 50%; p < 0.01) 
could predict post-molar GTN. Meanwhile, the pre-
evacuation PI index had less predictive value due to 
p = 0.076 [24].
IV. CONCLUSION

Uterine artery doppler sonography can be 
utilized for the diagnosis and monitoring of patients 
with hydatidiform mole.
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