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Correlation of uterine artery Doppler
flow velocimetry and -human
chorionic gonadotropin levels during
postmolar evacuation surveillance:
A pilot study in a tertiary hospital

Geraldine C. Posecion', Veronica M. Deniega'?

Abstract:

BACKGROUND: During postmolar evacuation surveillance, beta-human chorionic
gonadotropin (B-hCG) regression levels can predict invasive disease while Doppler ultrasound can
assess in vivo tumor neovascularization and quantify uterine blood supply. As an ancillary tool to
B-hCG monitoring, ultrasound can detect the early presence of viable trophoblastic tissues and identify
patients at risk of developing postmolar gestational trophoblastic Neoplasia (PMGTN).

OBJECTIVE: The objective of this study was to correlate uterine artery Doppler ultrasound with
B-hCG levels during pre- and postmolar evacuation surveillance among patients with complete mole.

MATERIALS AND METHODS: A cohort of patients with sonographic diagnosis of complete
hydatidiform mole and managed with suction curettage in the same institution were prospectively
followed up after evacuation. The pre- and postmolar evacuation surveillance period was at days
1,7, 14, 21, 28, and 35. Monitoring of serum 3-hCG levels was based on the standard regression
curve. For Doppler ultrasound parameters, monitoring of the systolic/diastolic (S/D) ratio, pulsatility
index (PI), resistance index (Rl), and peak systolic velocity (PSV) was based on its relationship
with its serum B-hCG levels. The ultrasound images generated were archived and reviewed by the
authors. Descriptive and inferential statistics were utilized to analyze median differences. For the
correlation of uterine artery Doppler flow parameters, analysis for the test of difference used Pearson
correlation and multiple linear regression analysis for the odds ratio.

RESULTS: Sixteen of the 23 enrolled patients completed the protocol (16 of 23, 69.50%). A majority
had spontaneous remission (13; 81%) while 3 cases (19%) presented increasing and plateauing 3-hCG
levels. The pre- and post evacuation median 3-hCG levels showed a significant decrease (P=0.001).
As post evacuation 3-hCG levels decreased, PSV also decreased (r=0.478, P=0.061) while Doppler
parameters, R, PI, and S/D ratio increased. However, when post evacuation 3-hCG levels rose or
plateaued, Doppler parameters decreased. These changes had statistical correlation (all P < 0.05).
Moreover, the magnitude of the relationship for 3-hCG and Doppler parameters was moderate and
ranged from 0.524 to 0.581. Among the Doppler parameters, the S/D ratio and RI of the right uterine
artery strongly predicted a rise in f-hCG levels. The odds ratio of predicting increased -hCG levels
and risk of gestational trophoblastic neoplasia by the right S/D ratio were — 2683.67 (confidence
interval [Cl] = -271.692-5095.655; P = 0.034) and by the right Rl - 66,193.34 (Cl = -161,818.107—
29,431.433; P = 0.046). Notably, Doppler parameter changes appeared early at day 14 up to day
35 and before the appearance of abnormal 3-hCG regression patterns.

CONCLUSION: There is a strong correlation between uterine artery Doppler flow changes and $-hCG
levels during postmolar evacuation surveillance. The inverse relationship of the S/D ratio, Pl and Rl,
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and B-hCG regression patterns confirms spontaneous remission of the disease. For patients with abnormal $-hCG patterns,
this relationship is altered. The Doppler changes become erratic, unpredictable, and significantly decreased. These changes
were detected as early as 2 weeks post evacuation. Thus, the use of ultrasound as an adjunct to 3-hCG post evacuation
surveillance can predict abnormal B-hCG regression patterns and identify patients at risk of developing postmolar gestational

trophoblastic neoplasia (PMGTN).
Keywords:

Beta-human chorionic gonadotropin regression curve, complete hydatidiform mole, Doppler flow velocimetry parameters,
postmolar evacuation surveillance, postmolar gestational trophoblastic neoplasia

Introduction

Gestational trophoblastic diseases (GTDs) present a
spectrum of benign and malignant entities arising
from trophoblastic tissues. It has a wide geographic
variation with the incidence of hydatidiform mole varying
between 0.57 and 2/1000 pregnancies!"! The Philippines
has a reported incidence for hydatidiform mole of
2.4/1000 pregnancies in 2018. The demographic profile
of a Filipino patient with hydatidiform mole were mean
age of 28.3 years (15-53 years), mean age of gestation on
diagnosis of 14.5 weeks (624 weeks), and mean baseline
serum f-human chorionic gonadotropin (hCG) value
of >100,000 mIU/ml (621->100,000)."

Post evacuation surveillance using serial measurements
of B-hCG is the standard method for monitoring
residual trophoblastic tissues. An increase or plateau
of the B-hCG curve allows early recognition of patients
with persistent disease prompting evaluation for
gestational trophoblastic neoplasia (GTN).P! Further,
spontaneous regression of B-hCG levels is not expected
with persistent viable trophoblastic tissues and no
definite time is necessary for normalizing serum -hCG
among patients with spontaneous regression.** Thus,
a baseline pB-hCG measurement is obtained within
48 h Post evacuation and compared every 1-2 weeks
until it declines and is undetectable.” Once serum
B-hCG is normalized after 56 days, monthly serum
B-hCG measurements are continued for 6 months.
During the follow-up period, contraception is advised,
and low-dose combined oral contraceptive pills are
the preferred method. If B-hCG levels increase, or a
fall of <10%, or is present for more than 6 months,
the patient is suspected to have persistent viable
trophoblastic tissues.®! A diagnosis of postmolar
gestational trophoblastic neoplasia (PMGTN) is by
B-hCG surveillance without symptoms. The 2021
FIGO Cancer Report provides the following criteria for
diagnosis of PMGTN: (1) When the plateau of -hCG
lasts for four measurements over a period of 3 weeks of
longer; thatis days 1, 7, and 14; (2) When there is a rise
in B-hCG for three consecutive weekly measurements
over at least a period of 2 weeks or more; days 1, 7,
and 14; and (3) If there is a histologic diagnosis of
choriocarcinoma.®

Angiogenesis is the hallmark of tumorigenesis while
hypervascularity is for GTN. Studies on angiogenesis
are by immunostaining and ex vivo, wherein biopsies
are required but may not represent the whole tumor
or do not provide the functional assessment of the
neovascularization.l'! Ultrasound is the imaging
of choice for the initial diagnosis of GTD. With the
availability of high-resolution transvaginal ultrasound,
evaluation of angiogenesis in vivo of the tumor’s
vascularity and the host organ’s blood supply is made
easier. Detection rates are between 80% and 95% for
complete molar pregnancy.!""'? Doppler ultrasound is
noninvasive and available. It can evaluate and measure
blood flow using three modalities: color flow imaging
for blood flow direction based on frequency change;
power Doppler for amplitude changes specially to
slow frequency but not on direction; and spectral
Doppler for functional assessment of the circulation
by calculating velocities based on the blood flow
waveforms."® In molar pregnancy, uterine artery
Doppler flow velocimetry appears as a high-velocity and
low-impedance waveform brought about by the arterial
invasion of abnormally proliferating trophoblastic
cells." In an invasive myometrial mass, color Doppler
illustrates neovascularization as a chaotic abundant
vascularity with color aliasing and loss of vascular
differentiation. Doppler velocimetry of its uterine artery
will demonstrate a high velocity and low impedance
flow.[5181 Quantifying vascular impedance uses the
uterine artery pulsatility index (PI) and resistance
index (RI). A low PI and RI ratio quantifies a low
resistance flow and vice versa. Some studies suggested
cutoff values for RI <0.4 and PI <1.5.1'1 Aside from
investigating abnormal vascular patterns, Doppler
ultrasound can detect an invasive disease based on the
extension of abnormal vascularity into the myometrium
and can predict late or slow response or resistance to
chemotherapy in low-risk trophoblastic neoplasia.
Doppler findings can be an ancillary tool with f-hCG in
the diagnosis of GTN."#!In a prospective cohort study
of 246 patients who underwent pre- and post evacuation
Doppler measurements, patients who progressed to
PMGTN had lower PI (odds ratio of 13.9-30.5) while
patients in spontaneous remission had increased
post evacuation PI and systolic/diastolic (S/D) ratio.
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A pre evacuation PI of <1.38 (77% sensitivity and
82% specificity) and Post evacuation PI of < 1.77 (79%
sensitivity and 86% specificity) can predict GTN.
A normal uterine artery peak systolic velocity (PSV) and
end-diastolic flow velocities after a clinical remission
implies the absence of viable trophoblastic tissues.*
However, more evidence is needed to include Doppler
ultrasound in the Post evacuation surveillance protocol
to complement with serum B-hCG levels in predicting
patients at risk of developing GTN.

The aim of the study is to correlate uterine artery Doppler
ultrasound parameters with serum B-hCG during Post
evacuation surveillance among patients with complete
mole.

Specific objectives

1. To determine the sociodemographic profile of
participants with complete hydatidiform mole based
on age, gravidity, parity, gestational age, uterine size,
and the presence or absence of theca lutein cysts

2. To compare pre- and post evacuation measurements
of uterine artery Doppler flow velocimetry and
changes and blood levels of B-hCG

3. To correlate the changes of uterine Doppler flow
velocimetry indices with serum B-hCG level

4. To determine the odds ratio of uterine Doppler flow
velocimetry indices to B-hCG level adjusted for
clinical variables such as age, gestational age, uterine
size, and theca lutein cysts.

Materials and Methods

This study was approved by the Cluster Ethics
Research Committee bearing CERC Protocol Number
P18091601.

A prospective cohort study design was conducted among
patients diagnosed with complete hydatidiform mole and
managed with suction curettage in the same institution.
Patients aged 18-50 years old, with a sonographic
diagnosis of complete hydatidiform mole, with or
without theca lutein cysts, underwent suction evacuation
in the same institution, with baseline serum B-hCG,
and consented to undergo Doppler ultrasound and
serial serum B-hCG monitoring during Post evacuation
surveillance days 1,7, 14, 21, 28, and 35 were included in
the study. The surveillance schedule followed the FIGO
criteria for diagnosis of PMGTN.P! Patients below 18 years
old or managed with surgical removal of the uterus or
unable to complete the Post evacuation surveillance
were excluded from the study. Upon admission, a data
collection form recorded the age, parity, gestational age,
pre evacuation B-hCG level, uterine size, the presence or
absence of theca lutein cysts, serum B-hCG levels, and
Doppler ultrasound parameters.

All ultrasound procedures were performed using
GE Voluson E8 and S6, 5-7 MHz three-dimensional
endovaginal probe. The author (GCP) performed
and recorded the grayscale images and Doppler
ultrasound videos. These recordings and measurements
were reviewed and validated by the corresponding
author (VMD). An interobserver variation between
measurements of <5% was acceptable. The participant
was placed in a dorsal lithotomy position. The sheathed
probe was inserted into the vagina and placed at the
anterior vaginal fornix to acquire a sagittal plane of the
cervix and uterus. Lateral sweeping of the probe was done
to locate the ascending branch of the uterine artery either
at the level of the internal os, at the cervical corporeal
junction, or at the point closest to the internal os. After
demonstrating the vessel on the grayscale and color flow,
pulsed wave Doppler was applied with the following
settings: 2 mm sampling gate, angle of insonation between
0° and 15°, pulse repetition frequency at 1.8 or over,
color gain -2, and reproduced 4-6 consecutive similar
waveforms. The PSV, PI, RI, and S/D ratio Doppler
parameters were automatically calculated [Figure 1]. All
images, measurements, and video clips were archived
for review. Blood test for serum B-hCG was done on
the same setting. The same process was conducted on
postevacuation days 1, 7, 14, 21, 28, and 35. Sampling
was nonrandomized and based on the number of patients
with complete molar pregnancy seen at the ultrasound
unit over a 6-month period. The level of significance was
set at 5% margin error and 95% confidence interval (CI).
For the clinical characteristics, descriptive statistics such
as median (minimum-maximum) to scale variables,
frequency, and percentage for nominal variables. An
inferential statistics Wilcoxon sign test (two-tailed) was
utilized for statistical analysis of the median differences
pre- and post evacuation. For the correlation of changes

Figure 1: Ultrasound images. (a) Grayscale images of a complete hydatidiform
mole showing multiple irregularly-shaped cystic spaces within the uterine cavity;
(b) Color flow imaging of the ascending branch of both uterine arteries located
at the uterine isthmus; (c) Doppler flow velocimetry of the uterine artery shows
a high resistance and low Impedance waveform. White solid arrow points to the
system-generated Doppler flow indices
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in uterine artery Doppler flow velocimetry indices with
serum PB-hCG, Pearson product-moment correlation
was used but limited to four variables that are normally
distributed except for B-hCG, right RI, and left PI
Multiple linear regression analysis was used but with
limitations on the multicollinearity test to determine the
odds ratio of uterine Doppler flow velocimetry indices
to B-hCG level adjusted for clinical variables.

Results

Twenty-three patients with complete hydatidiform mole
were enrolled and 16 (69.5%) completed the protocol.
Seven (30.5%) patients withdrew on days 14 and 21. Table 1
presents the clinical characteristics of the 23 enrolled
patients. The median age in years was 24.0 (18.0-36.0),
gravida 2.0 (0-3.0), parity 1.0 (1.0-3.0), and gestational
age of 13.5 (6.0-24.0) weeks. Most patients (19/23; 82.6%)
presented with uterine enlargement and without theca
lutein cysts (19/23; 82.6%), while the remainder had
small uteri (4/23; 17.4%), with > 6 cm-size theca lutein
cysts (4/23; 17.4%). The median pre treatment Doppler
flow parameters and B-hCG levels of the right and left
uterine arteries are shown in Table 2. Both arteries
showed an increase in post evacuation Doppler flow
parameters and were statistically significant (right PI,
P =0.006; RI, P =0.041; and S/D ratio, P = 0.027 and left
PI, P = 0.002; RI, P = 0.008; and S/D ratio, P = 0.001).
Notable was the statistical difference observed with the
decreasing PSV values (right, P = 0.001 and left, P = 0.003)
and B-hCG levels (pre evacuation 279,400 mIU/ml
and post evacuation 42.00 mIU/ml, P = 0.001). Table 3
presents the correlation between uterine artery Doppler
flow indices and B-hCG. Except for p-hCG and RI,
all values were normally distributed. A significant
correlation was noted on both uterine arteries for RI (right,
r=-0.525, P = 0.037 and left, r = -0.524; P = 0.037) and
PI (right, » =—0.673 and P = 0.004; left, r = —0.695; P = 0.003).
There is an inverse relationship was observed between
Doppler parameters and B-hCG levels. The uterine artery
S/D ratio, PI, and RI increase while serum $-hCG levels
decrease. This difference was evident on the left uterine
artery (P = 0.018). The magnitude of the relationship
across all Doppler flow parameters to serum -hCG was
moderate and ranged from 0.524 to 0.581. However, PSV
showed the opposite. PSV levels mirrored the B-hCG
levels. As B-hCG levels decreased, PSV levels decreased

and showed strong correlation (r = 0.478; P = 0.061).
Table 4 presents a multiple linear regression analysis
on the usefulness of uterine artery Doppler velocimetry
as a predictor of GTN and serum B-hCG levels when
adjusted for age, gestational age, uterine size, and theca
lutein cysts. Two out of the eight Doppler parameters
showed significant results in predicting decreasing serum
B-hCG levels, the right artery S/D ratio, and right artery
RI. The odds ratio of predicting GTN for the right S/D

Table 1: Clinical characteristics of patients
enrolled (n=23)

Characteristics Median
Age years (median) 24.0 (18.0-36.0)
Gravidity (median) 2.0 (0-3.0)
Parity (median) 1.0 (1.0-3.0)

Gestational age (median)
Uterine size>gestational age

13.5 (6.0-24.0)

< Gestational age 4 (17.3)

> Gestational age 19 (82.6)
Theca lutein cyst >6 cm

No 19 (82.6)

>6 cm 3(13.0)

<6.cm 1(4.0)

Table 2: Median pre- and post evacuation
measurements of both uterine arteries based on
Doppler flow velocimetry indices and beta-human
chorionic gonadotropin levels until day 35 (n=16)

Doppler Pre Post P

indices

Right uterine

artery

PSV 81.84 33.90 0.001f
(40.06—-107.57) (13.14-58.22)

Pl 1.65 (0.87—2.90) 2.87 (0.69-3.38) 0.0067

RI 0.75 (0.55-1.01) 0.88 (0.47-0.92) 0.0417

SD ratio 4.02 (2.21-37.52)  8.32(1.90-12.07) 0.027f

Left uterine

artery

PSV 71.50 29.89 0.003f
(35.62—-151.02) (18.22—63.06)

PI 1.35 (0.86—2.83) 2.68 (0.60-3.86) 0.002f

RI 0.69 (0.55-0.91) 0.86 (0.43-0.95) 0.008"

SD ratio 3.22 (2.23-11.64) 7.06 (1.76-20.12) 0.0017

B-hCG levels 279,400 42.00 0.001f

(mUI/mL) (44,757-279,400) (10.10-830.96)

Significant at P<0.05, Wilcoxon.?” Median (minimum-maximum).
B-hCG: Beta-human chorionic gonadotropin, SD: Systolic/diastolic, PSV: Peak
systolic velocity, RI: Resistance index, PI: Pulsatility index

Table 3: Correlation of uterine artery Doppler flow indices and beta-human chorionic gonadotropin (n=16)

p-hCG Right uterine artery Left uterine artery

PSV SD PI PSV SD Pl RI
r 0.478 -0.357 -0.673** -0.525* 0.229 -0.581* -0.695** -0.524*
P 0.061 0.174 0.004 0.037¢ 0.394 0.018" 0.003" 0.037¢
n 16 16 16 16 16 16 16

Significant at P<0.05. *Significant at 5% level of significance. **Highly significant at 1% level of significance. Values are normally distributed except for 3-HCG, Rl
right and Rl left. B-hCG: Beta-human chorionic gonadotropin, RI: Resistance index, PI: Pulsatility index, SD: Systolic/diastolic, PSV: Peak systolic velocity
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Figure 2: Beta-human chorionic gonadotropin (3-hCG) regression patterns. (a) thirteen of the 16 cases (69.5%) followed the spontaneous B-hCG regression curve. (b-d) the
three cases with atypical B-hCG patterns until day 35; the solid black arrow points to the changes. (b) Case 4 plateauing on day 28 and 35 (c) Case 14 plateauing on days
21 and 28 and rising on day 25. (d) Case 15, B-hCG levels are still detected on day 35

Table 4: Multiple linear regression of the usefulness
of each uterine Doppler flow velocimetry parameters
as a predictor of gestational trophoblastic neoplasia
adjusted for age, gestational age, size uterus, and
theca lutein cysts (average median from pre- to
post-evacuation surveillance day 35)

Index_Side OR P

Constant 63,175.502 0.005
PSV_Right 73.790 (-243.110-95.529) 0.337
SD_Right -2683.674 (-271.692-5095.655) 0.034"
RI_Right -66,193.337 (-161,818.107—29,431.433) 0.046"
PI_Right -1552.541 (-7144.315-4039.232) 0.532
PSV_Left -27.107 (-290.659-236.446) 0.815
SD_Left -674.374 (-2103.447-754.698) 0.301
RI_Left -25,668.090 (-115,971.504—64,635.324) 0.523
PI_Left 4588.070 (-3945.361-13,121.500) 0.244

Significant at P<0.05. R=0.907, A?=0.823, Adjusted R?=-0.621; F=4.070,
P=0.040. OR: Odds ratio, RI: Resistance index, PI: Pulsatility index, SD:
Systolic/diastolic, PSV: Peak systolic velocity

ratio was — 2683.674 (CI — 271.692-5095.655; P = 0.034)
and for the right RI was - 66,193.337 (CI - 161,818.107-
29,431.433; P = 0.046). A decrease in the right S/D ratio
and right RI can predict a rise in the serum B-hCG levels
by 2683.674 and 66,193.337, respectively.

Discussion

Persistence of trophoblastic activity after molar
evacuation begins as microinvasive moles and transforms
the uterus into a low-impedance organ causing uterine
hypercompression. The intratumoral blood flow of the
vesicular tissues changes the uterine circulation and
flow meter of the uterine arteries and its branches.
A high PSV ratio and low S/D ratio, PI, and Rl represent

high uterine blood flow velocity and low impedance
flow. Such features reflect neovascularization in
tumors. As for B-hCG levels, spontaneous regression
occurs in 49-99 days and disappears within 98-
278 days. In uncomplicated hydatidiform moles,
spontaneous regression is 4-12 weeks.**! To diagnose
PMGTN, 2021 FIGO criteria require at least a 2-week
increase or plateau of B-hCG levels. This puts Doppler
ultrasound at an advantage since it can detect abnormal
vascular changes in invasive moles as early as 2 weeks
post evacuation, before the appearance of uterine lesions
and hypervascularity, or before abnormal changes in
B-hCG regressive curves are detected.

The clinical profile of the 16 cases is the same as
Cagayan’s study (2010). The relationship between B-hCG
levels and the Doppler flow parameters is also observed.
In Figure 2, the majority of the cases showed spontaneous
regression of B-hCG levels within days 7 and 21. By day
35, end of the surveillance period, 13 cases presented
with undetected B-hCG levels and 3 cases showed
persistent B-hCG levels. In case 4, B-hCG plateaus at
day 28 and 35, case 14 had B-hCG plateaus at day 21
and 28 with a rise at day 35, and in case 15, B-hCG levels
were still detected at day 35. These abnormal regression
patterns reflect the persistence of trophoblastic activity
but are incomplete for a diagnosis of PMGTN. Figure 3
demonstrates the inverse relationship between the
median levels of B-hCG levels and the uterine artery PI,
RI, and S/D ratio while PSV follows the B-hCG levels.
Figure 4 shows the erratic and unpredictable behavior of
the Doppler flow parameters of cases 4, 14, and 15 during
the surveillance period. Notable is case 14, the PI, R,

26 Philippine Journal of Obstetrics and Gynecology - Volume 48, Issue 1, January-March 2024



PISTGHICA+ZY8eAAdAVO/FIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXOMADYOINXYOHISABZIYT1e+erNIOITWNoTZTARYHA9SHNAYg Aq Bold/woo mm speulnoly/:dny woiy papeojumoq

¥20¢/80/¥0 uo

Posecion and Deniega: Correlation of uterine Doppler and B-hCG during post evacuation surveillance

PSV vs. Beta hCG

60 56.6825

30 e Beta hCG
— PSV

10 6.134

\1-042 0.18637 0.109 0.042

1 2 3 4 5

Rl vs. Beta hCG

6134

——Beta hCG

i ——Resistance Index

Nos2
5 076 0.8§875 08475 08525 08725

018637 0108 e

[

S/D RATIO VS. BETA HCG

© kN W s 0 B N ® ©

——betahcg ——s/d ratio

6134

=——geta hCG

——pulsatiity Index

1 2 3 4 H

Figure 3: Relationship patterns between Doppler flow (orange line) and beta-human chorionic gonadotropin regression curves (blue line): Peak systolic velocity levels mirror
[-hCG levels demonstrating a direct relationship (a). Systolic/diastolic (S/D) ratio, resistance index, and pulsatility index have an inverse relationship with -hCG levels. As
B-hCG levels decrease, S/D ratio (b); Resistance index (c); and Pulsatility index (d) increase. B-hCG: Beta-human chorionic gonadotropin, PSV: Peak systolic velocity, S/D

ratio: Systolic/diastolic ratio, RI: Resistance index

and S/D ratios were low as early as day 7 and persisted
until day 35. As for PSV levels, there were more spikes
than lows which mirrors the abnormal B-hCG levels.
Still on day 35, a hypoechogenic heterogenous irregular
endometrial-myometrial solid uterine lesion measuring
52,5 mm x 31.1 mm x 54.7 mm (volume: 47.69 cm?®) was
detected on ultrasound [Figure 5]. These changes were
captured early by ultrasonography. Doppler velocimetry
can predict GTN based on the presence of a uterine tumor
and hypervascularity, higher uterine artery PSV, and
lower uterine artery RI and PL* Thus, the ultrasound
findings put case 14 at high risk of having PMGTN.

Related studies show uterine artery PI as the Doppler
parameter strongly associated with the risk of
PMGTN.?2#21 The proposed cut-off PI values of pre
evacuation of </=1.38 yielded 77% sensitivity and 82%
specificity and post evacuation PI </=1.77 were similar
at 79% sensitivity and 82% specificity in predicting
GTN. Our results showed higher Doppler values
with convincing pre- and post evacuation differences.
The post evacuation S/D ratio, PI, and RI were high
because the majority of the cases were in spontaneous
remission. Individually, case 14 had post evacuation
PI values lower than the cutoff value of <1.77 which
is predictive of PMGTN. Using multiple regression,
four prognostic variables were selected and adjusted to
determine the usefulness of these Doppler parameters
to B-hCG levels in predicting GTN. The four variables
were maternal age, gestational age, uterine size, and
theca lutein cysts. Two Doppler parameters, right
uterine artery S/D ratio and right uterine artery RI,

can predict increasing B-hCG levels by an odds ratio
of —2683.674 (P = 0.034) and —-66,193.337 (P = 0.046),
respectively. Thus, a low right uterine artery S/D
ratio and RI adjusted by maternal age, gestational age,
uterine size, and theca lutein cysts have higher odds
at predicting a rise in B-hCG levels and identifying
patients at risk of PMGTN.

The results of this study support the concept of Doppler
ultrasound’s importance in the diagnosis and treatment
of GTDs. In fact, the 2022 Clinical Practice Guidelines
for GIN and for hydatidiform mole by the Philippine
Society for the Study of Trophoblastic Diseases, Inc.
strongly recommend the use of transvaginal ultrasound
with Doppler as an adjunct in the diagnosis of GTN
and in monitoring response to treatment in patients
with GTN. Studies have shown Doppler ultrasound’s
sensitivity to vascular resistance can be a useful predictor
of response to chemotherapy.®!

Limitation of the study

The small sample size and short surveillance period of
35 days limited the study from demonstrating abnormal
B-hCG regression curves. It also restricted the researchers
from making a diagnosis of GTN based on the 2021 FIGO
criteria. With only three cases showing abnormal f-hCG
levels, data were inadequate to provide certainty of
evidence on the use of Doppler ultrasound in identifying
patients at risk for PMGTN. This is a result of the small
study population. However, case 14 provided tangible
proof that changes in Doppler ultrasound parameters do
occur. In fact, these changes were detected earlier than
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Figure 4: Erratic and Unpredictable Uterine Doppler Flow Patterns of the 3 cases with atypical b-hCG regression patterns. Graphs A-C demonstrate the low levels of S/D
ratio, PI, and Rl specifically on Case 14 (orange line), detected early on Day 7 as pointed by the black solid arrow (1) and persisted until Day 35. Graph D shows the PSV
pattern mirrors the spikes of the b-hCG levels. S/D ratio: Systolic Diastolic Ratio, RI: Resistance Index, PI: Pulsatility Index, PSV: Peak Systolic Velocity

the abnormal B-hCG regression curve required by the
FIGO criteria for diagnosis of GTN. Thus, a relationship
does exist between Doppler ultrasound and B-hCG
regression levels.

Recommendation

Even with the study’s limitations, the results, and
findings of case 14 warrant further investigation.
Population-based studies of molar pregnancies on
Doppler ultrasound in complementary with B-hCG
monitoring during postevacuation surveillance is
recommended. This is to provide quality evidence on
the extent of Doppler ultrasound in predicting patients

at risk of developing GTN and response to treatment.
Conclusion

There is a strong correlation between changes in
uterine artery Doppler blood flow velocity and B-hCG
levels during postmolar surveillance. For those with
spontaneous remissions, an inverse relationship is
established with Doppler parameters S/D ratio, RI, and PI
while PSV is directly proportional to the B-hCG regression
curve. A normal Doppler flow study and undetectable
B-hCG levels for more than 2 consecutive weeks are
considered complete treatment.**! Notably, low Doppler
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Figure 5: Case 14 was the sole study participant with a uterine mass detected
by ultrasound on Day 35. The endometrium is indistinct on (a) sagittal and
(b) transverse planes. The lesion is heterogenous irregular and solid measuring
52.5 mm x 31.1 mm x 54.7 mm with moderate vascularity

indices are detected as early as day 14 postevacuation and
before increasing/plateauing 3-hCG levels. This feature
supports the potential role of Doppler ultrasound in
identifying patients at risk in developing GTN.

Authorship contributions

1.

Geraldine Posecion involved in the conceptualization,
methodology, formal analysis, investigation,
resources, data curation, writing-original draft,
visualization, project administration, and funding
acquisition.

Veronica Deniega involved in the conceptualization,
methodology, validation, investigation, writing-
review editing, visualization, supervision.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References

Chawla T, Bouchard-Fortier G, Turashvili G, Osborne R, Hack K,
Glanc P. Gestational trophoblastic disease: An update. Abdom
Radiol (NY) 2023;48:1793-815.

Cagayan MS. Changing trends in the management of gestational
trophoblastic diseases in the Philippines. ] Reprod Med

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

2010;55:267-72.

Cunningham FG. Williams Obstetrics. New York: Mcgraw Hill;
2022.

Ngan HY, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F,
Sekharan PK, et al. Update on the diagnosis and management
of gestational trophoblastic disease. Int ] Gynaecol Obstet
2015;131 Suppl 2:5123-6.

Berkowitz RS, Goldstein DP, Marean AR, Bernstein M. Oral
contraceptives and postmolar trophoblastic disease. Obstet
Gynecol 1981;58:474-7.

Franke HR, Risse EK, Kenemans P, Houx PC, Stolk JG, Vooijs GP.
Plasma human chorionic gonadotropin disappearance in
hydatidiform mole: A central registry report from the netherlands.
Obstet Gynecol 1983;62:467-73.

Riahi R, Rahimiforoushani A, Nourijelyani K, Akbari Sharak N,
Bakhtiyari M. Early detection of gestational trophoblastic
neoplasia based on serial measurement of human chorionic
gonadotrophin hormone in women with molar pregnancy. Int J
Prev Med 2020;11:187.

Niemann I, Vejerslev LO, Freding L, Blaaker J, Maroun LL,
Hansen ES, et al. Gestational trophoblastic diseases — Clinical
guidelines for diagnosis, treatment, follow-up, and counselling.
Dan Med J 2015;62:A5082.

Ngan HY, Seckl MJ, Berkowitz RS, Xiang Y, Golfier F,
Sekharan PK, ef al. Diagnosis and management of gestational
trophoblastic disease: 2021 update. Int ] Gynaecol Obstet
2021;155 Suppl 1:86-93.

Fanelli M, Locopo N, Gattuso D, Gasparini G. Assessment of
tumor vascularization: Immunohistochemical and non-invasive
methods. Int ] Biol Markers 1999;14:218-31.

Lukinovic N, Malovrh EP, Takac I, Sobocan M, Knez J. Advances
in diagnostics and management of gestational trophoblastic
disease. Radiol Oncol 2022;56:430-9.

Delorme S, Knopp MV. Non-invasive vascular imaging: Assessing
tumour vascularity. Eur Radiol 1998;8:517-27.

Abramowicz ]S, Sheiner E. In utero imaging of the placenta:
Importance for diseases of pregnancy. Placenta 2007;28 Suppl
A:S14-22.

Lin LH, Bernardes LS, Hase EA, Fushida K, Francisco RP. Is
Doppler ultrasound useful for evaluating gestational trophoblastic
disease? Clinics (Sao Paulo) 2015;70:810-5.

Jain KA. Gestational trophoblastic disease: Pictorial review.
Ultrasound Q 2005;21:245-53.

Kani KK, Lee JH, Dighe M, Moshiri M, Kolokythas O, Dubinsky T.
Gestatational trophoblastic disease: Multimodality imaging
assessment with special emphasis on spectrum of abnormalities
and value of imaging in staging and management of disease. Curr
Probl Diagn Radiol 2012;41:1-10.

Zhou Q, Lei XY, Xie Q, Cardoza JD. Sonographic and Doppler
imaging in the diagnosis and treatment of gestational trophoblastic
disease: A 12-year experience. ] Ultrasound Med 2005;24:15-24.
Agarwal R, Strickland S, McNeish IA, Patel DC, Foskett M,
Boultbee JE, et al. Doppler ultrasonography of the uterine artery
and the response to chemotherapy in patients with gestational
trophoblastic tumors. Clin Cancer Res 2002;8:1142-7.

Cavoretto P, Gentile C, Mangili G, Garavaglia E, Valsecchi L,
Spagnolo D, et al. Transvaginal ultrasound predicts delayed
response to chemotherapy and drug resistance in stage I
low-risk trophoblastic neoplasia. Ultrasound Obstet Gynecol
2012;40:99-105.

OguzS, Sargin A, Aytan H, Kelekci S, Dumanli H. Doppler study
of myometrium in invasive gestational trophoblastic disease. Int
J Gynecol Cancer 2004;14:972-9.

Asmar FT, Braga-Neto AR, de Rezende-Filho ], Villas-Boas JM,
Charry RC, Maesta I. Uterine artery Doppler flow velocimetry
parameters for predicting gestational trophoblastic neoplasia
after complete hydatidiform mole, a prospective cohort study.

Philippine Journal of Obstetrics and Gynecology - Volume 48, Issue 1, January-March 2024 29



PISTGHICA+ZY8eAAdAVO/FIAEIDYIASALLIAIPOOAEIEAHION/HD AU

MY TXOMADYOINXYOHISABZIYT1e+erNIOITWNoTZTARYHA9SHNAYg Aq Bold/woo mm speulnoly/:dny woiy papeojumoq

¥20¢/80/¥0 uo

22.

23.

24.

25.

30

Posecion and Deniega: Correlation of uterine Doppler and B-hCG during post evacuation surveillance

Clinics (Sao Paulo) 2017;72:284-8.

Abd El Aal DE, El-Senosy ED, Kamel MA, Atwa M. Uterine artery
Doppler blood flow in cases of hydatidiform mole and its correlation
with beta-hCG. Eur ] Obstet Gynecol Reprod Biol 2003;111:129-34.
Cameron B, Gown AM, Tamimi HK. Expression of c-erb B-2
oncogene product in persistent gestational trophoblastic disease.
Am ] Obstet Gynecol 1994;170:1616-21.

Priyadarsini S, Gigi A. Correlation between [beta]-HCG and
Doppler in post molar surveillance. Int ] Reprod Contracept
Obstet Gynecol 2018;7:1836. Available from: https:/ /www.link.
gale.com/apps/doc/A543464671/ AONE?u=anon ~ 9ef26cb2
and sid=googleScholar and xid=acb095ea. [Last accessed on
2023 Aug 28].

Long MG, Boultbee JE, Begent RH, Hanson ME, Bagshawe KD.
Preliminary Doppler studies on the uterine artery and

26.

27.

28.

29.

myometrium in trophoblastic tumours requiring chemotherapy.
Br ] Obstet Gynaecol 1990;97:686-9.

Gungor T, Ekin M, Dumanli H, Gokmen O. Color Doppler
ultrasonography in the earlier differentiation of benign
molehydatidiforms from malignant gestational trophoblastic
disease. Acta Obstet Gynecol Scand 1998;77:860-2.

Yalcin OT, Ozalp SS, Tanir HM. Assessment of gestational
trophoblastic disease by Doppler ultrasonography. Eur ] Obstet
Gynecol Reprod Biol 2002;103:83-7.

Philippines Society for the Study of Trophoblastic Disease,
Inc. Clinical Practice Guidelines for Gestational Trophoblastic
Neoplasia in the Philippines. Manila: Philippine Society for the
Study of Trophoblastic Diseases, Inc; 2022.

Field AP, Hole G. Discovering Statistics using SPSS (4™ ed). SAGE
Publications; 2014.

Philippine Journal of Obstetrics and Gynecology - Volume 48, Issue 1, January-March 2024


https://www.link.gale.com/apps/doc/A543464671/AONE?u=anon�~�9ef26cb2 and sid=googleScholar and xid=acb095ea
https://www.link.gale.com/apps/doc/A543464671/AONE?u=anon�~�9ef26cb2 and sid=googleScholar and xid=acb095ea
https://www.link.gale.com/apps/doc/A543464671/AONE?u=anon�~�9ef26cb2 and sid=googleScholar and xid=acb095ea

