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Abstract
BACKGROUND 
Vaginal myomectomy is the most common form of radical treatment for 
prolapsed submucosal leiomyoma and is typically performed under general 
anesthesia. However, an alternative treatment approach is needed for patients 
who cannot tolerate general anesthesia. We describe a case with such a patient 
who was successfully treated via a minimally invasive method under local 
anesthesia.

CASE SUMMARY 
A 46-year-old female suffered from abnormal uterine bleeding, severe anemia, 
and a reduced quality of life attributed to a massive prolapsed submucosal 
leiomyoma. She could not tolerate general anesthesia due to a congenital thoracic 
malformation and cardiopulmonary insufficiency. A new individualized 
combined treatment, consisting uterine artery embolization (UAE), percutaneous 
microwave ablation (PMWA) of the pedicle and the endometrium, and trans-
vaginal removal of the leiomyoma by twisting, was performed. The lesion was 
completely removed successfully under local anesthesia without any major 
complications. The postoperative follow-up showed complete symptom relief and 
a significant improvement in the quality of life.

CONCLUSION 
UAE combined with PMWA can be performed under local anesthesia and is a 
promising alternative treatment for patients who cannot tolerate general 
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anesthesia.

Key Words: Submucous leiomyoma; Percutaneous microwave ablation; Uterine artery embolism; 
Transvaginal myomectomy; Case report

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Uterine leiomyoma is a clinically common and benign tumor. The mainstream treatment for 
prolapsed leiomyoma is myomectomy. General anesthesia is usually needed when resecting large lesions. 
However, for patients with severe systematic disease who cannot tolerate general anesthesia, radical 
treatment is not feasible. We report a patient who was treated successfully via a minimally invasive 
method under local anesthesia. A large prolapsed leiomyoma was removed after a combination of uterine 
artery embolism and percutaneous microwave ablation treatment. This is a good example of the use of 
minimally invasive interventional technology for treating special patients.

Citation: Zhang HL, Yu SY, Cao CW, Zhu JE, Li JX, Sun LP, Xu HX. Uterine artery embolization combined with 
percutaneous microwave ablation for the treatment of prolapsed uterine submucosal leiomyoma: A case report. 
World J Clin Cases 2023; 11(13): 3052-3061
URL: https://www.wjgnet.com/2307-8960/full/v11/i13/3052.htm
DOI: https://dx.doi.org/10.12998/wjcc.v11.i13.3052

INTRODUCTION
Uterine leiomyomas are the most common benign pelvic tumor in reproductive-aged women, with an 
incidence between 25% and 80% in the literature[1,2]. Submucosal leiomyomas can cause uterine cavity 
deformation, which usually leads to abnormal uterine bleeding (AUB), even if the lesion is small. 
Without effective treatment, leiomyomas may eventually protrude through the cervical canal and 
prolapse into the vagina, in which case they are classified as FIGO type 0[3]. For isolated prolapsed 
pedunculated submucosal leiomyomas, transvaginal myomectomy is the mainstream radical treatment, 
performed by twisting, ligation, or excision. For large lesions with a thick pedicle that cannot be 
removed by twisting alone, ligation or excision followed by hysteroscopic electrocoagulation under 
general or epidural anesthesia is usually indicated[4,5]. However, an alternative treatment is needed for 
patients with severe systemic disease who cannot tolerate hysteroscopic surgery or hysterectomy. 
Herein, we present a case of a large prolapsed pedunculated submucosal leiomyoma impacted in the 
cervical canal that was successfully treated with a new method, uterine artery embolization (UAE) 
combined with percutaneous microwave ablation (PMWA).

CASE PRESENTATION
Chief complaints
A 46-year-old female complained of prolonged menses, heavy menstrual bleeding (HMB) and severe 
anemia for 2 years, which led to a severely reduced quality of life.

History of present illness
In July 2019, the patient presented with intermenstrual bleeding and was diagnosed with a 2 cm 
submucosal leiomyoma in a local hospital but received no treatment. Half a year later, the patient began 
to experience HMB (sanitary towel changed every 1-2 h), prolonged menses (20 d), and severe anemia 
(minimal serum hemoglobin level 4.2 g/dL). Blood transfusion and iron supplementation were required 
on the heaviest days. Unfortunately, her cardiopulmonary function was not amenable to general 
anesthesia for hysteroscopic surgery. Therefore, the regimen was switched to medical therapy. Between 
July 2020 and June 2021, the patient underwent intramuscular injections of goserelin acetate 36 mg every 
three months, but the efficacy was unsatisfactory. Her menstrual length was 10-15 d, the pictorial blood-
loss assessment chart (PBAC) scale score was 810, and the secondary anemia had not been corrected. In 
July 2022, the patient sought help at our clinic. The symptom severity score (SSS) and health-related 
quality of life (HRQOL) score were 75 and 12.07, respectively, according to the uterine fibroid 
symptoms and quality of life questionnaire[6]. Considering the patient’s strong willingness to undergo 
radical treatment, we proposed a new plan: (1) Correct the anemia with pseudomenopausal therapy 
with combined oral contraceptive pills (COCs); and (2) determine a way to remove the prolapsed 

https://www.wjgnet.com/2307-8960/full/v11/i13/3052.htm
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myoma under local anesthesia to permanently eliminate the source of the AUB. After taking COCs for 3 
mo, the patient’s serum hemoglobin (Hb) level increased to 8.9 g/dL. Then, she was admitted to our 
hospital for further treatment.

History of past illness
Her medical history mainly included congenital scoliosis and thoracic deformity, pulmonary insuffi-
ciency, and pulmonary heart disease. The heart function stabilized to New York Heart Association 
Cardiac Function Classification I or II while on long-term cardiotonic (ivabradine hydrochloride tablet 
bid 5 mg) and diuretic medication (spironolactone bid 20 mg and hydrochlorothiazide bid 25 mg).

Personal and family history
No family history of AUB or other tumors was identified.

Physical examination
Vaginal examination revealed a 6 cm, dark red mass prolapsed into the vagina without significant 
mobility. The patient refused bimanual examination.

Laboratory examinations
Laboratory tests revealed mild anemia with an Hb of 9.2 g/dL and an estradiol level below 18.35 U/L, 
consistent with previous hormonal therapy. Pregnancy tests, vaginal bacteriology, cervical cytology, 
and tumor biomarkers were all negative. Studies for systemic coagulation disorders, von Willebrand 
disease, and thyroid dysfunction were also performed, but the results were unremarkable.

Imaging examinations
Chest X-ray showed that the patient's bilateral thorax was asymmetric, with severe scoliosis and 
increased and thickened bilateral lung markings (Figure 1). Electrocardiography revealed sinus 
tachycardia, and Doppler echocardiography showed mild pulmonary hypertension and mild 
regurgitation of the aortic, mitral, and tricuspid valves. Transabdominal ultrasound (TAUS) imaging 
revealed a mass prolapsing into the cervical canal (Figure 2A) with a large blood vessel embedded in the 
pedicle (Figure 2B). Contrast-enhanced ultrasound imaging (CEUS) showed that the two arteries in the 
pedicle were the main blood supply sources of the lesion (Figure 2C), one measuring 2.7 mm and the 
other 3 mm in diameter. Pelvic magnetic resonance imaging (MRI) demonstrated that the pedicle was 
attached to the posterior uterine inner wall (Figure 3A and B), and no evidence of malignancy was 
found on T2-weighted imaging or enhanced T1-weighted imaging.

CHIEF COMPLAINTS
A 46-year-old female complained of prolonged menses, HMB and severe anemia for 2 years, which led 
to a severely reduced quality of life.

MULTIDISCIPLINARY EXPERT CONSULTATION
After systematic evaluation of the patient, a case discussion was conducted by a multidisciplinary 
collaborative group, which consisted of gynecologists, radiologists, and US interventionists, to 
formulate an optimal radical treatment protocol. Then, a new combined sequential two-session 
treatment plan was developed. Session one UAE involved blocking of the feeding arteries to reduce the 
risk of massive intraoperative intrauterine bleeding. Session two PMWA involved ablation of the 
pedicle, followed by removal of the lesion by twisting; the pedicle stump (to prevent intrauterine 
bleeding) and the endometrium (to eliminate potential concurrent endometrial hyperplasia, which 
might also contribute to heavy menstrual bleeding[7]) should be ablated at the same time.

FINAL DIAGNOSIS
The diagnosis of this patient was defined clearly as a prolapsed pedicled submucous myoma, as its 
imaging manifestations were very typical. This could be proven by histopathological examination after 
lesion resection. The final diagnosis was uterine leiomyoma, as shown in the histopathological results 
(Figure 4).
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Figure 1 Chest X-ray examination after admission. Chest X-ray reveals severe scoliosis, thoracic deformity, and thickened lung markings.

Figure 2 Ultrasound imaging before, during and after treatment. A: B-mode ultrasound imaging (longitudinal section) demonstrates a homogeneous 
hypoechoic mass (TextTitle arrow) prolapsing into the cervical canal; B: Color Doppler flow imaging reveals a large blood vessel (TextTitle arrow) in the pedicle 
supplying the whole myoma; C: contrast-enhanced ultrasound imaging shows high enhancement in the pedicle, suggesting that it is the main blood supply source of 
the prolapsed lesion; D: Two days after UAE, both the uterus and myoma show slight atrophy; E: The upper segment of the pedicle shows enhancement on contrast-
enhanced ultrasound imaging (TextTitle arrow), indicating partial recanalization of the feeding arteries; F: During the PMWA procedure, the microwave antenna (white 
line) was inserted into the pedicle precisely under real-time TAUS guidance; G: After thorough ablation of both the pedicle stump and the endometrium, a hyperechoic 
cloud covering the whole uterine cavity (arrows) is observed; H: Intraoperative contrast-enhanced ultrasound imaging shows no enhancement in the pedicle stump or 
the inner myometrium (arrows). UAE: Uterine artery embolism; PMWA: Percutaneous microwave ablation.

TREATMENT
After achieving consensus with the patient in terms of the therapeutic purposes and methods, the 
individualized therapy was implemented step by step. In session one, a standard UAE procedure was 
performed by a senior radiology interventional doctor. An angiographic imaging system (Siemens, 
Berlin, Germany) was used to perform pelvic digital subtraction angiography. Iopromide at 300 mg 
iodine/mL (Ultravist 240, Bayer Schering Pharma, Brussels, Belgium) was used to image the blood 
supply network, and 300-500 µm diameter, nonabsorbable polyvinyl alcohol (PVA) particles (Contour; 
Boston Scientific, Natick, Massachusetts, United States) were used to embolize the vascular network of 
the myoma. Before embolism, aortography revealed that the left uterine artery and two radial arteries 
downstream, which delivered nutrition to the pedicle in the early phase, were dilated (Figure 5A), while 
the bilateral uterine arteries supplied blood to the myoma in the late phase (Figure 5B). After the 
location of the opening of the uterine artery was identified with iodinated contrast media injection, 
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Figure 3 Preoperative and postoperative magnetic resonance imaging demonstrations. A: Preoperative T2WI demonstrates a well-defined 
pedunculated submucosal myoma prolapsed into the cervical canal; B: Preoperative CE-T1WI shows enhancement of the pedicle and the myoma; C: Postoperative 
T2WI shows slight edema in the ablated inner myometrium and no damage to the outer myometrium or the surrounding organs; D: Postoperative CE-T1WI confirms 
no enhancement in the inner myometrium or tumor pedicle stump.

Figure 4 Gross specimen and hematoxylin and eosin-stained image. A: Sectioned view of the resected specimen reveals a braided parenchymal mass 
without any significant degeneration; B: Hematoxylin and eosin-stained image shows abundant spindle smooth muscle cells and fibrous connective tissue with cellular 
heteromorphism.

Figure 5 Findings for the blood supply of the myoma before and after uterine artery embolism. A: Aortography demonstrates a dilated left arcuate 
artery and two downstream radial arteries supplying the pedicle of the myoma; B: Bilateral uterine arteries contribute to the blood supply of the myoma; C: After 
complete occlusion of the radial arteries, no perfusion of the pedicle or myometrium is observed.

sufficient amounts of PVA particles were slowly injected into the feeding artery through a 3F catheter. 
Postembolism aortography confirmed that most of the radical arteries were blocked successfully 
(Figure 5C). The puncture site was locally pressurized with a pressure fixator, and the right lower 
extremity was immobilized for 6 h. The patient presented with fever, lower abdominal pain, and fatigue 
within 24 h, indicating postembolization syndrome. However, it was relieved after symptomatic 
treatment.

Two days after UAE, CEUS revealed significant lesion volume reduction (Figure 2D). Furthermore, 
significant perfusion was observed in part of the outer myometrium and the upper segment of the 
pedicle (Figure 2E), indicating collateral recanalization. Thus, session two of the treatment was 
scheduled on the same day and conducted smoothly under conscious sedation and analgesia. For 
preoperative analgesia, 40 µg dexmedetomidine (1 µg/kg) was diluted in normal saline to a concen-
tration of 4 µg/mL and slowly pumped into the peripheral vein for the first 10 minutes; after that, 
injection of the drug was maintained at 0.2 µg/kg/h via a pump. For intraoperative analgesia, 30 mg of 
ketorolac tromethamine was injected as a slow bolus (> 15 s) via the peripheral vein. A monopolar 
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water-cooling MWA system (MTI-5A; 2450 MHz, Great Wall Medical Equipment Co. Ltd., Nanjing, 
China) equipped with a 14-gauge, 18 cm-long monopolar MWA antenna (XR-A2018W; Great Wall 
Medical Equipment Co. Ltd.) with a 1 cm active tip was used to carry out the PMWA procedure. The 
output power was set at 50-60 W. After local infiltration anesthesia with 0.1 g lidocaine hydrochloride, 
the microwave antenna was inserted into the pedicle under real-time TAUS guidance (Figure 2F). Then, 
the pedicle was ablated from deep to shallow with the “moving-shot” technique until the entire pedicle 
was covered by a hyperechoic cloud. After intraoperative CEUS confirmed no enhancement throughout 
the pedicle, the myoma was clamped with oval forceps and removed by twisting. Finally, the pedicle 
stump and the endometrium of the upper and middle uterine cavity were ablated. The PMWA 
procedure was considered complete after B-mode US imaging revealed that the whole uterine cavity 
was covered by a hyperechoic cloud (Figure 2G). Then, CEUS was performed again, and the results 
showed no signs of intrauterine bleeding (Figure 2H).

Two days later, postoperative MRI revealed that the anatomy of the uterus had returned to normal 
(Figure 3C), and half of the outer myometrium had regained perfusion (Figure 3D). The postoperative 
course was uneventful, and the patient was discharged 3 days later.

OUTCOME AND FOLLOW-UP
After the treatment, the patient achieved complete symptom relief. As we expected, the patient 
developed amenorrhea between 2 and 5 mo after treatment, and her Hb increased to normal levels at 3 
mo (Figure 6A). During this period, the patient had mild lower abdominal pain for a week, which was 
relieved after traditional Chinese medical treatment. At the 6-month follow-up, the patient’s weight 
increased from 37 kg to 42 kg (Figure 6B), the menstrual length decreased to 6 days (Figure 6C), PBAC 
score decreased from 810 to 38 (Figure 6D), the SSS score decreased from 75 to 0 (Figure 6E), and the 
HRQOL score increased from 12.07 to 92.24 (Figure 6F). No major complications were recorded.

DISCUSSION
Most international guidelines agree that hysteroscopic myomectomy should be used as the first-line 
treatment for the management of symptomatic submucosal leiomyomas[8,9]. As surgeons accumulate 
sufficient skills and experience in this field, the clinical indications for hysteroscopic myomectomy are 
also gradually expanding to almost all submucosal leiomyomas[8,10,11], with success rates of 95% in the 
literature[12]. For women with a submucosal leiomyoma who have completed childbearing, endo-
metrial ablation can be combined with hysteroscopic myomectomy for increased efficacy[7,13]. 
However, for the special case we described, the history of systemic disease limited the spectrum of 
available treatment options, and the traditional radical treatment through hysteroscopic myomectomy 
was considered unsuitable. As the efficacy of conservative drug treatment was not satisfactory, an 
alternative treatment was needed.

Several alternative, minimally invasive treatments have been developed for treating uterine 
leiomyomas in the past 20 years, including transcatheter UAE, MR or ultrasound (US)-guided high-
intensity focused ultrasound (HIFU), US-guided MWA and radiofrequency ablation (RFA)[14-16]. With 
the exception of HIFU, which was not feasible in our case due to depth limitations, the other methods 
were all candidates for further treatment[17,18]. Their mechanisms are similar in that all can destroy the 
lesion blood supply network, indirectly or directly leading to coagulation and necrosis as well as tumor 
volume reduction several months after treatment. They are all promising methods for alleviating the 
symptoms of AUB, but naturally, they are associated with certain risks of complications[15]. For UAE, 
posttreatment complications mainly include pain, postembolism syndrome, pelvic infection, 
amenorrhea, and occasional embolism of the ovarian artery[19]. Minor complications after US-guided in 
situ thermal ablation (MWA or RFA) are similar and include pain, fever, pelvic infection, and vaginal 
discharge of necrotic tissue[20,21]. However, our patient had a strong desire to remove the leiomyoma 
during one hospitalization, which could not be achieved by applying any of the above technologies 
alone. Our idea to solve this problem was to leverage each technique and invent a new hybrid method 
mimicking the standard procedure for transcervical myoma removal.

In this new hybrid method, real-time US imaging was used to guide and monitor the surgery instead 
of hysteroscopy; UAE followed by PMWA was adopted to devascularize and dissect the pedicle, 
achieve intrauterine hemostasis, and perform endometrial ablation. To our knowledge, this method has 
not yet been reported.

When direct hysteroscopy guidance is not available, real-time US imaging becomes the best choice for 
guided treatment. Contrast-enhanced MRI and CEUS both play an important role in preoperative 
evaluation and local response evaluation after nonsurgical interventional treatment of uterine benign 
diseases[22]. In this case, with CEUS assessment before treatment, we preliminarily characterized the 
blood supply of the lesions, which provided a basis for assessing the bleeding risk and formulating the 
radical treatment plan. The second day after UAE, we observed partial vascular recanalization in the 
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Figure 6 Changes in weight, hemoglobin level and clinical scores. A: The Hb level increased to normal range 3 mo after treatment; B: The patient had 
gained weight gradually after ablation; C: Menstrual length was 6 mo for each cycle 6 mo after treatment; D: The patient had a transient amenorrhea from 3 to 5 mo 
after treatment, and returned to normal mense 6 mo after treatment with a PBAC score < 100; E: SSS score decreased from 75 to 0 after treatment, indicating 
complete relief of symptoms; F: HRQOL score increased from 12.07 to 92.24 at 6 mo after treatment, indicating huge improvement of the life quality. Hb: Hemoglobin; 
PBAC: Pictorial blood-loss assessment chart; SSS: Symptom severity scale; HRQOL: Health-related quality of life.

pedicle through CEUS examination, which indirectly confirmed the opening of some collateral branches 
of the uterine arteries, providing a basis for determining the optimal time for subsequent PMWA 
treatment. Finally, during the PMWA session, CEUS was used to detect potential intrauterine 
hemorrhage and evaluate the local response following thermal coagulation of the pedicle stump and the 
endometrium instead of hysteroscopy. This could inspire future PMWA treatments for patients with 
AUB caused by leiomyoma or adenomyosis.

The reasons why we used PMWA to assist in the dissection of the thick pedicle in this case were as 
follows. Electronic energy has been widely used to stop bleeding by inducing thermal coagulation and 
to cut tissue and seal vasculature with high power[23-25]. With different outpower settings and working 
durations of the electronic surgical instruments, protein denaturation, tissue necrosis, and even 
explosive vaporization of cells can be induced. Therefore, we used electronic surgical devices to cut 
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tissue, achieve intraoperative hemostasis, and directly seal the vasculature. US-guided PMWA with 60 
W output power can quickly increase the tissue temperature within the electromagnetic field to 60-
100°C, which is sufficient to induce tissue necrosis and small vessel occlusion[20,21,26]. Therefore, if the 
microwave antenna was pointed for a long enough duration in the direction perpendicular to the long 
axis of the pedicle, it could also be used to cut tissues. Li et al[27] reported that RFA of 80-90 W output 
power effectively blocked the feeding artery of a liver tumor with a diameter ≤ 3 mm with a success rate 
of 100%. Unfortunately, there is no clinical evidence that US-guided in situ thermal ablations could be 
used to block the feeding artery of a prolapsed submucosal leiomyoma, and further study is needed. 
Therefore, there was a potential risk of massive intraoperative bleeding when using the PMWA 
technique alone to block the feeding artery. As UAE has unique advantages in achieving hemostasis, it 
is often used in combination with surgery to treat large submucosal myomas with a high risk of intraop-
erative bleeding[28]. UAE is recommended by several guidelines as an alternative treatment for 
symptomatic uterine leiomyomas, including submucosal myomas[19,29,30]. Therefore, UAE was 
preoperatively performed to create a safe condition for the ultimate radical treatment. The planned 
sequential treatments were carried out successfully, and the patient was eventually cured.

CONCLUSION
This case demonstrates a new combined minimally invasive treatment for large prolapsed submucosal 
leiomyomas with a thick pedicle that can be performed under local anesthesia. This new method has 
potential as an alternative treatment for patients who cannot tolerate general anesthesia.
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