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Case Report

Integrating High-intensity Focused Ultrasound with
Chemotherapy for the Treatment of Invasive Hydatidiform Mole
in Reproductive-age Women
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Invasive hydatidiform mole, a form of gestational trophoblastic neoplasm in reproductive-age women, poses a significant threat to life due to
its associated signs and symptoms. This case report details the management of a 24-year-old Chinese woman with no prior pregnancy history,
who presented at our hospital 23 days postcurettage, experiencing persistent vaginal bleeding for 3 days. While two rounds of chemotherapy
effectively reduced human chorionic gonadotropin levels, a subsequent magnetic resonance imaging (MRI) revealed suspicious growth lesions
in the uterus. High-intensity focused ultrasound (HIFU) treatment was administered under ultrasound guidance, resulting in notable grayscale
changes to optimize the efficacy of chemotherapy and restrict lesion progression. Subsequent ultrasound and MRI assessments during follow-up
demonstrated a transparent texture in the muscle layer at the lesion site. This case suggests that the combination of chemotherapy and HIFU,
guided by ultrasound, may represent a promising therapeutic approach for managing invasive hydatidiform mole.
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INTRODUCTION

Malignant invasive staphyloma is a gestational trophoblastic
neoplasm (GTN) characterized by an abnormal proliferation
of trophoblastic tissue with a documented incidence of
0.01/1000.1*2! Invasive hydatidiform mole is a type of
abnormal growth of placental tissue that can spread to the
uterus, blood vessels, and other organs.

Diagnosis and risk stratification are guided by the International
Federation of Gynecology and Obstetrics (FIGO) criteria
established in 2000. FIGO staging categorizes patients
into low- and high-risk groups based on disease extent and a
scoring system. Those with FIGO stage I and II-11I disease and
a score <7 are classified as low risk for GTN. Low-risk GTN
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can be effectively treated with single-agent chemotherapy,
including methotrexate (MTX) or actinomycin-D (Act-D),
with primary remission rates ranging from 50% to 90%,
dependent on the dose administered.%! In contrast, patients
with a FIGO score >7 are deemed high risk, necessitating the
use of combination chemotherapy regimens such as etoposide,
MTX, Act-D, cyclophosphamide, and vincristine.>¢

High-intensity focused ultrasound (HIFU) emerges as
a noninvasive surgical modality utilizing ultrasound to
induce coagulation and cellular necrosis in pathological
tissues.!”! Extensive studies have showcased the efficacy and
safety of HIFU in treating various solid tumors, including

Address for correspondence: Dr. Xiaohong Song,

Department of Obstetrics and Gynecology, Hangzhou Women’s Hospital,
Hangzhou, China.

E-mail: songxh8866@163.com

Thisis an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commerecially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Pan Y, Lin K, Hu Y, Song X, Xu L, Zhou Z,
et al. Integrating high-intensity focused ultrasound with chemotherapy for
the treatment of invasive hydatidiform mole in reproductive-age women.
Gynecol Minim Invasive Ther 2024;13:184-8.

© 2024 Gynecology and Minimally Invasive Therapy | Published by Wolters Kluwer - Medknow -




Pan, et al.: HIFU with Chemotherapy for treatment

Figure 1: Imaging changes in the uterus of the woman during treatment. Red arrows indicate lesions. (a) The image before the treatment. (b) The
image after chemotherapy and before high-intensity focused ultrasound. T2 shouws visible lesion approaching the serosal layer. (c) Images during
the treatment process. The area with increased grayscale is consistent with the location of the magnetic resonance imaging (MRI) lesion. (d) The
changes of uterus in the MRI during the treatment process. HIFU: High-intensity focused ultrasound
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prostate cancer, liver tumors, recurrent ovarian cancer, and
metastatic pelvic tumors.®® HIFU has also been used to
treat uterine fibroids, adenomyosis, and abdominal wall
endometriosis.['"''¥ Notably, HIFU has demonstrated positive
outcomes in preserving postoperative fertility in women
treated for uterine fibroids, leading to successful pregnancies
and shorter pregnancy cycles.!!>?)

This case report presents an illustrative example of a woman
diagnosed with an invasive hydatidiform mole. Despite
encountering suspicious growth lesions during chemotherapy,
she retained both her intact endometrium and fertility
following treatment with HIFU. This case emphasizes the
potential of HIFU in preserving reproductive function amid
the challenges posed by invasive hydatidiform mole.

This comprehensive exploration underscores the significance
of integrating innovative and noninvasive approaches, such
as HIFU, into the therapeutic landscape for GTN, particularly
in cases with fertility preservation considerations.

Case Report

A 24-year-old Chinese woman with no previous pregnancy
history underwent curettage on February 18, 2022. She
presented to our hospital on March 15 of the same year,
complaining of “Vaginal bleeding for 3 days, 23 days after
the curettage.”

T2-weighted fat suppression sequence magnetic resonance
imaging (MRI) showed the lesions’ range in the uterus’s
posterior wall on March 14, 2022. Transvaginal sonography
of the uterus before chemotherapy showed lesions in the
uterine cavity of the left rear uterine fundus. The size of
the lesion was about 3.6 cm x 2.8 cm x 3.0 cm. Doppler
Ultrasound blood flow signal showed extensive vascular
organization within the lesion. RI = 0.43 indicates rich
blood flow and low resistance. Figure 1a shows that nuclear
magnetic resonance has advantages in image resolution,
while color Doppler ultrasound has more advantages in
blood flow signals.

From March 14, 2022, to May 24, 2022, blood human
chorionic gonadotropin (HCG) levels were tested weekly.
After two phases of chemotherapy, there were significant
gastrointestinal reactions and mouth and lip ulcers, so
the dose of MTX was adjusted to 15 mg intramuscularly.
After changing the MTX dose, the woman underwent four
additional phases of chemotherapy.

However, on May 9" of the same year, MRI revealed
a significant reduction in the size of the lesion in the
uterine compared to before chemotherapy, with a length
of 1.95 cm x 1.89 cm x 3.11 ¢cm. However, on the June
2" follow-up MRI, the lesion size in the uterine cavity

showed a slight increase compared to the May 9" MRI, with
a length of 2.6 cm x 2.6 cm x 1.8 cm. It also indicated that
the lesion was invading and growing toward the serous layer,
with the thinnest part of the serous membrane being about
0.10 cm [Figure 1b].

To limit lesions’ growth and enhance MTX’s effectiveness,
it was decided to undergo focused ultrasound ablation
treatment. The HCG decline curve is shown in Figure 2a.

MRI in this woman suggested a shortened distance between
the lesion and the plasma layer. MRI indicated that the lesion
boundary was unclear from the plasma boundary, so HIFU
treatment was feasible. The Cobot HIFU System Pro300
(Shenzhen PRO HIFU Technology Co.) was used for the
June 2 treatment. It has a frequency of 1.25 MHz. depth of
focus 13 cm. acoustic power 220w-350W. ultrasonic emission
parameters: pulse duration Pulse duration: T1: 0.1 seconds,
interval time T2: 0.1 seconds. The woman lies supine on
the HIFU surgical bed, and a circular transducer containing
bubble-free water is placed close to her lower abdomen to
keep the intestines away from the pathway.

In combination with ultrasound and MRI, the location of the
lesion was determined, and the dose was used as W: 280 w,
T1:0.1s, T2: 0.1 s. The lesion in the uterine with necrosis
was evident, where the gray value increased significantly, and
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Figure 2: The woman’s serum human chorionic gonadotropin (HCG) changes
during treatment. Red arrows indicate lesions. (a) Satisfactory decrease
in serum HCG value. (b) Surem HCG change after high-intensity focused
ultrasound. HCG: Human chorionic gonadotropin, FUS: Focused ultrasound
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the mission had a massive internal echo. The area where the
ultrasound grayscale value increases is consistent with the
location of the MRI lesion, as shown in Figure 1c.

Significant strong echogenic graying occurred at only 131 s.
The lesion was ablated at about 151 s, and the treatment was
stopped, for the lesion was ablated to a satisfactory extent.

After HIFU treatment, MTX treatment continued, and the
woman was rechecked for HCG every week until 6-27 when
her HCG had decreased to 5.2 mIU/mL. The HCG decline
curve is shown in Figure 2b.

After 3 months of HIFU treatment, an MRI reexamination
showed that the lesion had further shrunk, and there was no
significant internal perfusion. Six months after HIFU treatment,
MRI reexamination showed no abnormal signal in the uterine
cavity, the movement in the myometrium was expected, and
color B ultrasound showed that the texture of the myometrium
at the focus was clear. Figure 1d shows the changes in the MRI
uterus during the treatment process.

Discussion AnD GoncLusions

While HIFU has been employed in certain cases of gestational
trophoblastic tumors with persistent lesions, particularly in
instances of impaired liver function and intrauterine damage
to the ovarian reserve hindering continued chemotherapy,™”
our case represents a unique scenario of invasive hydatidiform
mole. To our knowledge, there are no reported instances in
the literature of invasive hydatidiform mole with satisfactory
results in chemotherapy and lesions exhibiting suspicious
growth being successfully treated with HIFU.

The patient, in this case, classified as FIGO stage I with a
score <7, underwent an intramuscular chemotherapy regimen of
MTX at 20 mg, staged for 5 days at a time. However, data suggest
that intramuscular MTX may be less effective than intravenous
administration, with remission rates ranging from 49% to 74%.>!!
Moreover, a prospective study of 147 women with low-risk GTN
revealed that a FIGO score >4 was associated with an increased
risk of 5-day MTX tolerance,”” possibly explaining the observed
growth of the intrauterine lesion in our case.

Invasive hydatidiform mole typically exhibits cystic
characteristics with visible flow-controlled vascular shadows
on MRI due to high hormone secretion by trophoblast cells,
resulting in substantial vascular heterogeneity. Despite a
satisfactory decrease in HCG levels and the gradual collapse
of the MRI lesion, suspicious invasive growth behavior
persisted at the lesion border. This observation prompted the
consideration of HIFU treatment, aiming for disease prevention
and the preservation of the patient’s fertility.

HIFU therapy, chosen in this case due to the patient’s
nulliparity, offered the advantage of complete ablation of

the solid portion of the lesion while ensuring the integrity of
the patient’s endothelium. Although HIFU alone can address
solid lesions, the combination with prior MTX treatment
created favorable conditions for subsequent HIFU lesion
ablation.

Our findings suggest that HIFU therapy emerges as a viable
alternative for patients with invasive hydatidiform mole who
present challenges such as chemoresistance or suspicious
lesion growth. Notably, the coagulative necrosis of the
ablated lesion holds significant implications for enhancing
patient prognosis, facilitating disease recovery, and, crucially,
preserving the complete endometrium and the fertility of
patients with reproductive aspirations. This case, with its
high repeatability potential, underscores the need for further
exploration and investigation into applying HIFU in similar
cases, contributing to the evolving landscape of therapeutic
options for GTN.
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