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Background: Transvaginal Ultrasonography is a noninvasive and inexpensive medical imaging tool used for the diagnosis of various
diseases.

Objectives: To identify an effective method to identify high-risk patients for developing malignancy after molar evacuation.

Patients and Methods: A prospective serial assessment of 19 patients with gestational trophoblastic disease was performed. Clinical and
laboratory data, transvaginal ultrasound and Doppler findings were evaluated the day before evacuation. They were followed-up in the
first week after evacuation and every two weeks during the next two months, then every month until the sixth month.

Results: Ovarian theca lutein cysts (P = 0.018) (among pre-evacuation factors) and first week ultrasound (P = 0.02) can help in detecting
high-risk patients. Even though, when p-hCG titer is not available in a high-risk patient, post evacuation myometrial involvement (P =

0.005) is a useful sign for detecting persistency.

Conclusions: Some ultrasonographic features of molar pregnancy have capability to predict malignancy in the course of disease.
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1. Background

Gestational trophoblastic disease (GTD) is a rare event,
up to 8 per 1000 pregnancies (1). This term includes hy-
datidiform mole (HM) (either complete or partial) and
malignant forms (persistent GID), comprising invasive
mole, choriocarcinoma and placental site trophoblastic
tumor. Although HM is often treated with suction evacu-
ation, about 15% of complete HM and 0.5% of partial HM
transform into malignant forms (1-3). Serial assessment
of serum human chorionic gonadotropin (hCG) titers is a
standard method to identify post molar malignancy. How-
ever, in the first weeks, 8-hCG test has not the capability for
early detection of high-risk patients. High-risk patients
need a closer follow-up. Ithad been shown than prophylac-
tic chemotherapy significantly decreases the rate of persis-
tency in this group (4, 5). Transvaginal Ultrasonography is
a noninvasive and inexpensive medical imaging tool used
for diagnosis of various diseases. Using other imaging mo-
dalities, like computed tomography, magnetic resonance
imaging (MRI) and positron emission tomography is lim-
ited for detection of metastasis or locoregional spread (1, 6,
7). MRIis useful for detecting myometrial invasion, but not
performed routinely for the assessment of persistent dis-
ease.Itis onlyindicated in difficult cases (1). Several studies

were performed to evaluate the roles of multiple prognos-
tic factors, as ultrasound gray scale, Doppler features, pa-
tient's history (as maternal age, gestational age, previous
molar pregnancy and prolonged oral contraceptive use)
and lab tests (6, 8-13). These factors are signs of high-risk
state, particularly when coexist. Because of early detec-
tion of molar pregnancy with ultrasound, some of these
features (as theca lutein cysts, larg uterine volume) are not
encountered as common as previously.

2. Objectives

In this study, we examined several predictive factors of
persistency, and mainly focus on ultrasound results dur-
ing follow-up courses. Some ultrasound findings were
determined to be effective in prediction and diagnosis of
post evacuation malignancy as well as selecting high-risk
patients.

3. Patients and Methods

During the study period (September 2009 to March 2011),
19 patients were included,and 130 sonographic exams were
performed. Seventy-eight examinations were relevant to
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patients with spontaneous remission (from the least 4 to
10 exams) and 52 exams to patients with persistent GTD
(from the least 4 to 10 exams). Informed consent was taken
from each patient. All patients with molar pregnancy who
did not perform evacuation before starting the study were
included. In addition, histopathologic examination was
performed for all patients after evacuation and any pathol-
ogy other than molar pregnancy was excluded. Patients
who did not perform their follow-up visits were excluded
as well. This prospective study was approved by our insti-
tutional review board. Before evacuation, patient's history
and laboratory data such as maternal age, gestational age,
new hyperthyroidism and p-hCG titer were recorded. The
radiologist was blinded to patient’s B-hCG titers, and all
titers were checked in one biochemistry laboratory. All
patients were evaluated with transvaginal ultrasound and
data about uterine volume, ovarian theca lutein cysts and
uterine artery Doppler indices were collected. Sonograph-
ic examination was performed by duplex ultrasound ma-
chine (Medison Accuvix V20 Prstige) using 7.5 MHz endo-
vaginal probe. Uterine arteries adjacent to the cervix were
examined. Sample volume size was set as 2 mm, and angle
between the Doppler beam and the vessel was set as low as
possible. Doppler indices, including systolic to diastolic ra-
tio (S/D), resistive index (RI) and pulsatility index (PI) were
calculated for each uterine artery by ultrasound machine
software. At least two waveform samples in each side were
obtained and the lowest value was used, then mean of
both sides was measured as well. After evacuation, serum
B-hCG titers were controlled weekly and follow-up ultra-
sound was performed in the following manner; one week
after the evacuation, then every two weeks until 9th week
and once a month, thereafter until sixth month. However,
sometime patients with suspicious sonographic findings
(as endometrial retained tissue, indistinct junctional zone
and focal increased vascularity in the uterus) or abnormal
B-hCG titer were followed weekly. Patients with rising or
plateauing p-hCG titers was considered persistent, and be-
fore starting chemotherapy their follow-up program was
stopped. Uterine artery Doppler indices, any obvious in-
creased vascularity or abnormal echo in the endometrium
or myometrium and any new changes in the follow-up ex-

ams were evaluated carefully. Data analysis was performed
using SPSS software ver. 17 (SPSS Inc., 233 South Wacker
Drive, 11th Floor, Chicago, IL 60606-6412). Paired t-test, chi-
square test and mann whitney U test were performed. P-
value less than 0.05 were considered significant.

4. Results

In this study, 19 patients were examined. Based on p-hCG
titer during the follow-up course, patients were divided
into two groups; patients experienced persistent GTD
(group A), including eight (42%) patients and another
group (group B), including 11 (58%) patients who had spon-
taneous remission. Mean follow-up assessments in group
Awas 6.5 and in the other group was seven. The first rise or
plateauing of p-hCG in patients of group A occurred at the
range of 2 to 10 weeks (mean: 4.56 + 2.8 weeks).

4.1. Pre-Evacuation Data of Patients' History, Labo-
ratory Tests and Ultrasonography

The mean value of maternal age in patients with per-
sistent GTD of group A was 26.3 and the other group was
25 years. None of patients was older than 40 years as
a risk factor of persistency. In addition, past history of
molar pregnancy was not seen in any of patients. Eight
(72.7%) patients with spontaneous remission and 6 (75%)
patients in the other group had histologic confirmation
of complete mole and other patients in the both groups
had a partial mole. Data from patient history, B-hCG, and
sonographic findings are depicted in Table 1. Only exis-
tence of a theca lutein cyst was statistically significant (P
=0.018). However, there were delicate points that should
be noticed:

First, three of four patients, who had theca lutein cysts,
had multiple bilateral cysts, and new hyperthyroidism
and uterine volume >1000 cm? were only seen in these
patients. Another patient had a few unilateral cysts with
normal thyroid function test and uterine volume <1000
cm?3. Second, only two patients of group B had new hyper-
thyroidism, which was very faint and only one of them
had uterine volume >1000 cm3. Theca lutein cysts were
not seen in any of them.

Table 1. Pre-Evacuation Clinical and Ultrasound Findings in Two Groups a,b

Pre-Evacuation Findings Spontaneous Remission Persistent GTD P Value
Ovarian theca lutein cyst 0(0) 4(50) 0.018
Uterine volume, 21000 cm3 1(9) 3(37.5) 0.26
Hyperthyroidism® 2(20) 3(42.9) 0.59
Gestational age, 212 weeks 2(18) 4(50) 03
Prolonged oral contraceptive use, >1year 3(27.3) 3(37.5) 1
Maternal age 25+6.2 263+6.9 0.68
Gestational age, week 93%2 101£2.1 0.49
#-hCG level 137219.5 £177630 246512.8 £198012 0.15
Uterine volume, cm3 417.9 £270.7 907 £ 638.5 0.25

4 Abbreviations: GTD, gestational trophoblastic disease; hCG, human chorionic gonadotropin.

b pata are presented as No. (%) or Mean + SD.

€ patients with spontaneous remission were 11 cases and patients with persistent GTD were 8 cases, but hyperthyroidism evaluated in 10 patients with

spontaneous remission and 7 cases in another group.
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Table 2. Doppler Study Results in Two Groups ab

Spontaneous Remission

P Value

Before Evacuation 9 Weeks After Evacuation

Persistent GTD P Value

Before Evacuation After p-hCG Rise or Plateauing

Uterine artery
S/D 5.55+2.61 25.812.9
RI 0.76 £ 0.15 0.91+0.06
PI 1.95%+0.9 3.12+0.79
Myometrial vessel
S/D 2+0.28 241014
RI 0.48+0.11 0.58 £0.02
PI 0.72+0.17 1+0.14

0.02 5.62+2.55 4.8%18 1

0.04 0.79£0.1 0.76 £0.07 0.6
0.01 212+0.85 1.91£0.57 0.7
0.18 1.98+0.73 1.85+0.56 0.49
0.18 0.46 £ 0.15 0.42+0.12 0.39
0.18 0.72£0.37 0.62+0.27 0.24

2 Abbreviations: GID, gestational trophoblastic disease; hCG, human chorionic gonadotropin; S/D, systolic to diastolic ratio; RI, resistive index; PI,

Bulsatility index.
Data are presented as Mean + SD.

/\

Mean PI of both uterine arteries

Follow-up visit (week)

Figure 1. The mean pi of both uterine arteries, before and after evacuation
of molar pregnancy in patients with spontaneous remission
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Figure 2. The mean pi of both uterine arteries, before and after the evacu-
ation of molar pregnancy in patients with persistent gestational tropho-
blastic disease

4.2. Pulsed Doppler Study

Findings of pulsed Doppler ultrasound from the both
groups are presented in Table 2. In the group with spon-
taneous remission, Doppler indices (S/D, RI and PI) of
uterine arteries showed a significant increase during
9 weeks follow-up course after evacuation (P =0.02,P =
0.04 and P = 0.01, respectively) (Figure 1). In contrast, no
significant changes were seen in patients of group B (P =
1, P=0.6 and P = 0.7, respectively) (Figure 2).

Since the mean follow-up course in patients of group B
was about 5.5 weeks, the data from another group in the
5th week was also analyzed to make a better comparison.
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Resultsindicated a significant increase in PI (P=0.02). Be-
sides, changes of RI and S/D were statistically significant
(P =0.06 and P = 0.09, respectively). Weekly changes in
Doppler values were not significant in any of patients.
Pre-evacuation Doppler indices of both groups were not
significantly different (P=0.56,P=0.6 and P=0.7, respec-
tively). Hypervascularity of endometrium or myometri-
um, was seen in 2 (18%) patients of group B, and 7 (87.5%)
of the other group. Although subtle rising in Doppler
indices of patients of group B and mild decrease in the
other group existed, these changes were not significant.
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4.3. Post Evacuation Endometrial and Myometrial
Ultrasound Findings

Eight (72.7%) patients of group B did not have any ab-
normality (as any retained tissue in the endometrium
or any abnormal echo or focal hypervascularity in the
myometrium) in the uterus on the first ultrasound exam
or on other follow-up visits. In the other group, the first
examination was normal in only one (12.5%) patient (P =
0.02), who had small polypoid lesions on the endome-
trial surface before p-hCG rise. In five (62%) patients of
group A myometrial involvement, as a new nodule (in
2 patients) or a deep invasion (3 other patients) was ob-
served in follow-up visits after evacuation; 2 patients had
deep invasion in the first follow-up visit (their first p-hCG
rise was detected at the second week of follow up visit in
one patient and in fourth week of follow up visit in the
other patient), Other three patients had new nodule or
deep invasion at the same time of first rising of g-hCG ti-
ter (in two patients at seventh week and one patient at
third week). In contrast, none of these myometrial find-
ings were observed in group B. This difference was highly
significant (P = 0.005). Focal indistinct junctional zone
solely, without deep invasion into myometrium, was
seen in two (18%) patients with spontaneous remission,
and in two (25%) patients of the other group. One patient
of group A had a retained tissue, which became progres-
sively enlarged and hypervascular during the follow-up
(from 15.2 x 12 mm in the first week to 45.8 x 31.9 mm in
5.5th week); Figure 3.

5. Discussion

According to FIGO, the sequential rise (more than 10%)
of B-hCG for = 2 weeks or plateauing (changes less than
+10%) for = 3 weeks are indications for starting chemo-
therapy (13). Although serum B-hCG titer is a powerful test
and not yet replaced by other modalities, complementa-
ry method is needed:

1) Since either the entire or the maximum of tumoral tis-
sue is evacuated, the first post evacuation titer of p-hCG
usually reveals a decreasing trend. Thus, g-hCG rise or
plateauing needs more than one titer (14) and, in turn, it
cannot be helpful in early detection of high risk patients.
For example, mean time of -hCG rise in this study was
4.5 weeks.

2) Sometime its titers are not available at the time of
ultrasound exam, and isolated sonographic criteria are
helpful (12).

3) Several consecutive titers are needed to detect per-
sistent disease and in high-risk patients when p-hCG
titer is unavailable, can lead to a delay in diagnosis that
increases patient’s risk score and morbidity. Despite con-
troversy, investigations indicated that prophylactic che-
motherapy reduces the incidence of persistent disease in
high-risk patients in this state and are useful (from 50% to
10-15%). However, chemoprophylaxis does not obviate the
need for B-hCG follow-up courses (4, 5).

Several studies were performed on different predictive
factors till now (9, 12, 13, 15). In this article, among differ-
ent pre-evacuation factors, the theca lutein cyst is found
to be a useful parameter. Its close association with new
hyperthyroidism and uterine volume > 1000 cm? em-
phasizes that if a patient with GTD had new hyperthy-
roidism, multiple bilateral theca lutein cysts and large
uterine volume, is very high-risk for further develop-
ment of malignancy. However, in some previous studies
it was shown that other factors had an association with
persistent GTD (1, 16-18). In a study on 189 patients with
GTD, only uterine size was significant among pre-evacua-
tion factors (maternal age, gestational age, blood group,
vaginal bleeding, uterine volume, theca lutein cysts) (13).
Our limited number of patients could be a reason for
this difference. In addition, the early detection of molar
pregnancy by ultrasound may be another reason, we did
not see these features as common as previous exams. In
an evaluation of Doppler characteristics of the uterine

Figure 3. Transvaginal ultrasonography in a patient with persistent gestational trophoblastic disease who had retained tissue in the endometrium at

the first visit, which enlarged vigorously during follow-up course

D1 4.58mm
D2 3.19mm

A, The first week; B, After 4.5 weeks.
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arteries, we observed that the Doppler index values sig-
nificantly increased in patients of group B during the
follow-up, but did not in another group. Other studies
revealed similar findings that changes in Doppler indices
inversely correlated with B-hCG titers (8-10, 19). However,
Pvalue of these changes during 9 weeks follow-up course
was not as significant as another similar investigation
performed by Abd El Aal et al. (8). In their study, P value
of Doppler index changes in each visit was about 0.0005.
Nevertheless, in this study, weekly changes in Doppler
values were not significant in any of patients. There was
no significant difference in pre-evacuation Doppler re-
sults of the both groups. Although, changes were faint
and occasionally unpredictable in each follow-up exam.
As it is shown in Figures 1 and 2, weekly changes at least
for a short period did not obey the usual rule, for example
in some patients of group B (as shown in Figure 1), after
rising Doppler values for weeks, sudden decline occurred
and so on in group A (as shown in Figure 2). Therefore,
it can be suggested that Doppler study is not a practical
prognostic factor to differentiate these two groups. In
this study, any abnormal finding in the uterus at the first
follow-up examination was more related with persistent
mole; in 7 (87.5%) patients of group A versus 3 (27.3%) pa-
tients of the other group (p = 0.02). Any abnormal echo
in the myometrium or retained tissue in the endometri-
um at the first follow-up examination is predictive of a
high-risk state. On the other hand, pre-evacuation prog-
nostic factors are not observed as common as previously.
Therefore, ultrasound, which can accurately diagnose
high-risk patients in the first week, when B-hCG test is
not helpful, has a worthful role in selecting patients who
need closer follow-up. Focal indistinct junctional zone
with hypervascularity in this area was observed nearly
similar in the both groups, and did not increase the risk
of persistent disease. The most statistically significant ul-
trasound findings in this examination were myometrial
involvement as deeply invasion to myometrium and new
myometrial nodule (P = 0.005). These findings were ob-
served in two patients in the first follow-up (before rising
of B-hCG titer) and in other three patients at the first ris-
ing of B-hCG titer. This confirms the recent investigations.
In the study of Garavaglia et al. at multivariate analysis,
only endometrial and myometrial involvement among
different prognostic factors (maternal and gestational
age, uterine size, theca lutein cyst, etc.) was significant
(P=0.0001) (13). Betel et al. compared GTD with retained
product of conception. In this study, myometrial epicen-
ter, deep invasion to myometrium, thin endometrium,
placental sinusoids and large mass were their five sig-
nificant sonographic criteria. No Doppler indices or
theca lutein cysts were significant (12). Rapid growth of
endometrial retained tissue was observed in one patient
with persistent disease. Although it was not statistically
significant, it is not considered a usual finding and sug-
gests persistent disease. Many patients with GTD are from
low socioeconomic class and do not follow perfectly their
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post evacuation B-hCG tests. Thus, in high-risk patients
who do not perform p-hCG test at all or consecutively, ob-
servation of myometrial involvement or rapid growth of
uterus mass is helpful to make a decision regarding the
start of chemoprophylaxis. Despite the small sample size,
several factors were evaluated in this prospective study in
a serial manner and our follow-up examinations started
at the first post evacuation week. However, in our review
of literature, the most investigations on GTD were either
retrospective or started several weeks after evacuation
and none of them emphasized the role of first week ultra-
sound. This research indicated that in patients with GTD
showing no pre-evacuation prognostic factors, first week
ultrasound could detect high-risk patients. When p-hCG
titer is not available in high-risk patients, ultrasound
is an effective and useful method to make a decision of
starting prophylactic chemotherapy and can be relied on
as a powerful adjuvant to serum p-hCG test.

Acknowledgements

Special thanks to Parvin Ghaffari, MD the Gynecologist,
for her help in data accumulation.

Authors’ Contribution

All authors read and approved the manuscript. Each
author contributed significantly to the submitted work.
Study concepts: Mahrooz Malek, MD; Study design: Mah-
rooz Malek, MD; Data acquisition: Behnaz Moradi, MD;
Quality control of data and algorithms: Mahrooz Malek,
MD; Data analysis and interpretation: Behnaz Moradi,
MD; Statistical analysis: Behnaz Moradi, MD and Moham-
ad Ali Kazemi, MD; Manuscript preparation: Behnaz Mo-
radi, MD and Mohamad Ali Kazemi, MD; Manuscript ed-
iting: Mahrooz Malek, MD, Azam Sadat Mousavi, MD and
Nasrin Ahmadinejad, MD; Manuscript review: Masoumeh
Gity, MD.

References

1. Allen SD, Lim AK, Seckl MJ, Blunt DM, Mitchell AW. Radiology of
gestational trophoblastic neoplasia. Clin Radiol. 2006;61(4):301-
13.

2. Tse KU, Chan KKL, Tam KF, Ngan HY. Gestational trophoblastic
disease. Obstet Gynaecol Reprod Med. 2008;19(4):89-97.

3. Callen PW. Ultrasonography in obstetrics and gynecology. 5th ed-
Philadelphia: Elsevier; 2007.

4.  Berkowitz RS, Goldstein DP. Current management of gestational
trophoblastic diseases. Gynecol Oncol. 2009;112(3):654-62.

5. Feltmate CM, Goldstein DP, Berkowitz RS. Current status of the
cytotoxic treatment of gestational trophoblastic disease. | Gyne-
col Oncol. 2002;7:10-5.

6. Niemann I, Petersen LK, Hansen ES, Sunde L. Predictors of low
risk of persistent trophoblastic disease in molar pregnancies.
Obstet Gynecol.2006;107(5):1006-11.

7. Barakat RR, Markman M, Randall ME. Principles and Practice of
Gynecologic Oncology. 5th edPhiladelphia: Lippincott Williams &
Wilkins; 2009.

8. AbdEl Aal DE, El Senosy ED, Kamel MA, Atwa M. Uterine artery Dop-
pler blood flow in cases of hydatidiform mole and its correlation
with beta-hCG. Eur ] Obstet Gynecol Reprod Biol. 2003;111(2):129-34.

9. Long MG, Boultbee JE, Langley R, Newlands ES, Begent RH, Bag-
shawe KD. Doppler assessment of the uterine circulation and the



Malek M et al.

11.

12.

13.

14.

clinical behaviour of gestational trophoblastic tumours requir-
ing chemotherapy. Br ] Cancer.1992;66(5):883-7.

Yalcin OT, Ozalp SS, Tanir HM. Assessment of gestational tropho-
blastic disease by Doppler ultrasonography. Eur | Obstet Gynecol
Reprod Biol. 2002;103(1):83-7.

Parazzini F, Mangili G, Belloni C, La Vecchia C, Liati P, Marabini
R.The problem of identification of prognostic factors for persis-
tent trophoblastic disease. Gynecol Oncol.1988;30(1):57-62.

Betel C, Atri M, Arenson AM, Khalifa M, Osborne R, Tomlinson G.
Sonographic diagnosis of gestational trophoblastic disease and
comparison with retained products of conception. J Ultrasound
Med. 2006;25(8):985-93.

Garavaglia E, Gentile C, Cavoretto P, Spagnolo D, Valsecchi L, Man-
gili G. Ultrasound imaging after evacuation as an adjunct to be-
ta-hCG monitoring in posthydatidiform molar gestational tro-
phoblastic neoplasia. Am J Obstet Gynecol. 2009;200(4):417 e1-5.
Snyman LC. Gestational trophoblastic disease: An overview. ] Gy-

15.

16.

17.

19.

necol Oncol .2009;1:32-7.

Flam F, Lindholm H, Bui TH, Lundstrom-Lindstedt V. Color Dop-
pler studies in trophoblastic tumors: a preliminary report. Ultra-
sound Obstet Gynecol.1991;1(5):349-52.

Tsukamoto N, Iwasaka T, Kashimura Y, Uchino H, Kashimura M,
Matsuyama T. Gestational trophoblastic disease in women aged
50 or more. Gynecol Oncol.1985;20(1):53-61.

Ayhan A, Tuncer ZS, Halilzade H, Kucukali T. Predictors of persis-
tent disease in women with complete hydatidiform mole. ] Re-
prod Med.1996;41(8):591-4.

Alhamdan D, Bignardi T, Condous G. Recognising gestation-
al trophoblastic disease. Best Pract Res Clin Obstet Gynaecol.
2009;23(4):565-73.

Carter ], Fowler ], Carlson ], Saltzman A, Byers L, Carson L, et
al. Transvaginal color flow Doppler sonography in the assess-
ment of gestational trophoblastic disease. | Ultrasound Med.
1993;12(10):595-9.

Iran J Radiol. 2015;12(2):e13955



