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Safety and Efficacy of HIFU Treatment

Methods

We evaluated the efficacy and safety of USgHIFU treatment by 
assessing volume reduction, uterine fibroid symptoms, quality of 
life UFS-QOL score changes and adverse events [9]. UFS-QOL is 
composed of 37 questions. Each question is assessed using a 5-point 
categorical scale (1= not at all; 2 = a little bit; 3 = somewhat; 4 = a 
great deal; 5 = a very great deal). The UFS-QOL is widely used in the 
gynecological field as a useful tool to objectively evaluate the severity 
of symptoms and health-related quality of life in patients with uterine 
fibroids. The UFS-QOL includes eight-item Symptom Severity Scale 
(SSS) and six dimensions of health-related quality of life (HRQOL).

Our study was a retrospective analysis of 1,807 women with fibroids 
or adenomyosis who underwent USgHIFU resection from February 
2010 to October 2017 [10]. We diagnosed uterine fibroids and 
adenomyosis through each patient's history, physical examination, 
and diagnostic ultrasound (US) and magnetic resonance imaging 
(MRI) scans. Patients with 2 cm-12 cm diameter symptomatic uterine 
fibroids and patients with symptomatic focal and diffuse adenomyosis 
were included. Patients with pedicle fibroids, asymptomatic fibroids 
less than 5 cm in diameter, asymptomatic focal adenomyosis, evidence 
of known or suspected extensive pelvic adhesions, severe pelvic 
endometriosis, and history of acute pelvic inflammatory disease were 
excluded. We also excluded pregnant and lactating women, patients 
with abdominal wall thickness greater than 5 cm, patients receiving

Introduction

Adenomyosis and uterine fibroids, common among women of 
childbearing age, are conditions that cause secondary menstrual 
cramps, excessive menstruation, vaginal bleeding, and various 
infertility.

Treatment modality for these diseases range from hysterectomy or 
myomectomy to conservative treatment, including radiofrequency 
(RF), uterine artery embolization (UAE), and high-intensity focused 
ultrasound (HIFU). HIFU treatment is non-invasive treatment 
modality that uses an external ultrasound energy source to induce 
thermal ablation for target tissue. Focusing ultrasound at a specific 
location causes protein denaturation and irreversible cell necrosis 
through heating and cavitation, resulting in direct damage to tumor 
vessels in the focal region (Figure 1) [1]. Several studies have shown 
that ultrasound-guided high intensity focused ultrasound (USgHIFU) 
ablation and magnetic resonance-guided high intensity focused 
ultrasound (MRgHIFU) ablation are safe and feasible alternatives for 
treating uterine fibroids [2-5] and adenomyosis [6-8]. Non-invasive 
nature which is associated with low morbidity and rapid recovery, 
with patients often able to return to normal activity in one day is the 
biggest advantage of HIFU treatment. Paragraph: use this for the first 
paragraph in a section, or to continue after an extract.

Abstract

At 3, 6 and 12 month after treatment, symptom severity scores and health-related quality of life scores 
and reductions in volumes of uterine adenomyosis and fibroids revealed good effects. The complication 
was an acceptable and with supportive therapy all complications resolved without permanent side effects. 
Pregnancy is relatively safe after HIFU treatment, but it should be approached carefully.

USgHIFU is an effective non-invasive treatment for a variety of benign solid tumors in gynecology, 
such as uterine fibroids, adenomyosis, and retained placenta accreta, which are benign diseases of the 
uterus. USgHIFU also has less impact on the function of the uterus and ovaries, and has manageable and 
acceptable side effects.

Figure 1: A hyper-echoic change was observed in the focus area in 
ultrasound image.
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anticoagulant therapy, a history of cerebrovascular disease, unstable 
heart condition, hemolytic anemia and suspected malignancy.

The Purpose of the Study

Symptoms of each patient were surveyed objectively according to 
Symptom Severity Score (SSS) and Health Related Quality of Life 
(HRQOL) scores of UFS-QOL questionnaires. After scoring, questions 
one to eight of the UFS-QOL were summed. SSS was calculated using 
the following formula: transformed score = ((actual raw score – lowest 
possible raw score)/possible raw score range) x100. After the scores 
of questions nine to 37 of the UFS-QOL were summed, HRQOL was 
calculated using the following formula: transformed score = ((highest 
possible score – actual raw score)/possible raw score range) x100. 
Patients completed the UFS-QOL questionnaires prior to treatment 
and at three, six and 12 months after treatment. A higher SSS score 
means higher patient discomfort, and a lower HRQOL means lower 
patient satisfaction with daily life. The effectiveness of ablation 
by volume reduction rate was assessed by US and enhanced MRI. 
Uterine and target lesions in longitudinal (D1), anteroposterior (D2) 
and axial (D3) dimensions were measured. Uterine fibroid volume 
and uterine adenomyosis volume was calculated according to the 
following equation: V = 0.5233 × D1 × D2 × D3 [11].

Single-session HIFU treatment was performed on all 1807 patients 
under conscious sedation. Gadolinium-enhanced MRI was examined 
before treatment, the day after treatment, and at 6 and 12 months after 
treatment to evaluate treatment response and relapse and new lesions. 
A three-month assessment was conducted by US scan alone.

Repeated measures of variance analysis of variance was used to 
determine statistical significance for changes in patients' symptom 
severity, quality of life score, and uterine volume at 3, 6, and 12 months 
after HIFU procedure. In this study, age was used as a confounding 
variable, and the statistical significance threshold was set at p < 0.05. 
All statistical analyzes were performed using R version 3.5.1 [12].

The age of the 918 patients diagnosed with uterine fibroids was 41.26 
± 6.35 years (mean ± SD). Of these patients, 368 were nulliparous and 
550 were multiparous. A total of 195 patients had a cesarean section. 
Fifty patients underwent myomectomy and three underwent RF 
myolysis. HIFU treatment time (from 1st sonication shot to the last 
shot) was 86.13 ± 36.37 min (mean ± SD). HIFU ablation time (the 
sum of the shot times) was 1156.35 ± 568.98 sec (mean ± SD). HIFU 
treatment energy for each patient was 455 kJ ± 493 kJ (mean ± SD).

 The age of the 889 patients diagnosed with adenomyosis was  
41.06 ± 5.45 years (mean ± SD). Of these, 319 were nulliparous and 
570 were multiparous. A total of 217 patients had a cesarean section. 
Fifty nine patients underwent myomectomy. Ten patients underwent 
RF myolysis and three patients underwent UAE. HIFU treatment time 
and HIFU ablation time were 79.36 ± 30.58 min (mean ± SD) and

1001.69 ± 453.59 sec (mean ± SD), respectively. HIFU treatment 
energy was 361 ± 181 kJ (mean ± SD).

Ethical approval

This study was approved by the Institutional Review Board of 
Incheon Christian Hospital (Approval number: 2012-01) and all 
procedures performed in studies involving human participants 
were in accordance with the ethical standards of the institutional 
review board and with the 1964 Helsinki declaration and its later 
amendments or comp Ethical approval.

Results of HIFU treatment for uterine fibroids and adenomyosis

Pre-treatment uterine fibroid volume was 176.46 ± 149.87 cm3 

(mean ± SD). Pre-treatment SSS was 48.55 ± 21.17(mean ± SD) and 
UFS-QOL scores was 59.10 ± 23.15 (mean ± SD). Uterine fibroid 
volumes (reduction rate, %) were 79.87 ± 74.81 cm3 (54.7%), 66.20 ± 
81.49 cm3 (62.5%) and 46.23 ± 54.7 cm3 (73.8%) at three, six and 12 
months after treatment, respectively (p < 0.001). SSSs were 24.74 ± 
16.28, 23.72 ± 15.05 and 24.94 ± 15.15 (mean ± SD) at three, six and 
12 months after treatment, respectively (p < 0.001). UFS-QOL scores 
were 79.42 ± 17.99, 81.69 ± 18.55 and 81.20 ± 15.96 at three, six and 
12 months, respectively (p < 0.001).  (Table 1, Figure 2).

In cases of adenomyosis, the pre-treatment uterine volume was 
247.80 ± 145.84 cm3 (mean ± SD). Pre-treatment SSS was 48.59 ± 20.97 
and and UFS-QOL scores was 59.28 ± 23.11 (mean ± SD). Uterine 
adenomyosis volumes (reduction rate, %) were 137.49 ± 76.94 cm3 
(44.5%), 122.03 ± 73.56 cm3 (50.7%) and 98.91 ± 60.92 cm3 (60.1%) at 
three, six and 12 months after treatment, respectively (p < 0.001). SSSs 
were 24.87 ± 16.38, 23.58 ± 15.04, and 24.98 ± 15.11 (mean ± SD) at 
three, six and 12 months, respectively (p < 0.001). UFS-QOL scores 
were 79.64 ± 17.91, 81.59 ± 18.44 and 81.35 ± 15.88 (mean ± SD) at 
three, six and 12 months, respectively (p < 0.001) (Table 2, Figure 3).

Additional treatment and complications after HIFU treatment

Of 918 uterine fibroid patients, 42 showed recurrence of symptoms 
and 23 had new lesions. Nine patients diagnosed with uterine 
fibroids were treated with a repeat HIFU. Thirteen patients received 
hysterectomy and eight patients underwent myomectomy. Of 889 
adenomyosis patients, 39 showed recurrence of symptoms and 17 had 
new lesions. Seventeen patients were treated with a second HIFU and 
20 patients received hysterectomy. As complications, the neurological 
symptoms were foot drop and spondylolisthesis in 1 case each, 
transient unilateral leg weakness in 7 cases and unilateral sciatica 
nerve pain in 13 cases. There was one case of sleep apnea caused by 
intraoperative sedatives and one case of oncolytic syndrome with 
transient acute renal failure confirmed during recovery after the 
procedure. Mild first- and second-degree skin burns were observed 
in 7 and 12 cases, respectively, and transient hematuria in 29 cases. 

Before HIFU After HIFU p value

Baseline 3 months 6 months 12 months

Uterine fibroid volume 
(cm3, Mean ± SD)

176.46 ± 149.87 79.87 ± 74.81 66.20 ± 81.49 46.23 ± 54.7 <0.001

Symptom severity scale 
(Mean ± SD)

48.55 ± 21.17 24.74 ± 16.28 23.72 ± 15.05 24.94 ± 15.15 <0.001

UFS-QoL† score 
(Mean ± SD)

59.10 ± 23.15 79.42 ± 17.99 81.69 ± 18.55 81.20 ± 15.96 <0.001

Table 1: Results of uterine fibroids to HIFU*
*HIFU: High-Intensity Focused Ultrasound; †UFS-QoL: Uterine Fibroid Symptom-Quality of Life
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Figure 2: Improved fibroid volumes (cm3), symptom severity score, and UFS-QoL during follow-up for patients with uterine fibroids

Baseline 3 months 6 months 12 months p value

Uterine volume 
(cm3, Mean ± SD)

247.80 ± 145.84 137.49 ± 76.94 122.03 ± 73.56 98.91 ± 60.92 <0.001

Symptom severity scale 
(Mean ± SD)

48.59 ± 20.97 24.87 ± 16.38 23.58 ± 15.04 24.98 ± 15.11 <0.001

UFS-QoL† score 
(Mean ± SD)

59.28 ± 23.11 79.64 ± 17.91 81.59 ± 18.44 81.35 ± 15.88 <0.001

Table 2: Treatment response of adenomyosis to HIFU*
*HIFU: High-Intensity Focused Ultrasound; †UFS-Qo: Uterine Fibroid Symptom-Quality of Life

Figure 3: Improved uterine volumes (cm^3), symptom severity score, and UFS-QoL during follow-up for patients with adenomyosis

https://doi.org/10.15344/2394-4986/2022/161


Int J Gynecol Clin Pract                                                                                                                                                                                          IJGCP, an open access journal                                                                                                                                          
ISSN: 2394-4986                                                                                                                                                                                                       Volume 9. 2022. 161                                    

Citation: Lee JS, Lee KH, Kim TE (2022) Clinical Experience of Ultrasound-guided High-intensity Focused Ultrasound Treatment for Gynecologic Disorders in 
Single Center. Int J Gynecol Clin Pract 9: 161. https://doi.org/10.15344/2394-4986/2022/161

                  Page 4 of 8

Two cases of simple laparoscopic closure were performed because 
small intestine perforation was observed on days 2 and 5, respectively, 
after HIFU treatment. With the exception of two cases of laparoscopic 
surgery, most of the complications recovered without permanent side 
effects with supportive care.

Discussion 

In the 918 patients with fibroids we treated, the fibroid volume 
reduction outcomes were 54.7%, 62.5%, and 73.8%, respectively, at 3, 
6, and 12 months after treatment (p < 0.001). These outcomes were 
comparable with outcomes reported in other studies. Ren et al. [13] 
have reported reduction rates of 27.2%, 47.9%, and 50.3% at 3, 6 and 
12 months, respectively. Wang et al.2 have shown reductions of 46.7%, 
68.2%, 78.9%, and 90.1% at 3, 6, 12 and 24 months, respectively. Our 
results of treatment energy and ablation time were similar to those 
reported in other papers using the same equipment. We saw improved 
SSSs and UFS-QOL scores out to 12 months after treatment. 
Improved UFS-QOL scores at 24 months after treatment have also 
been reported.2 Among 918 patients with uterine fibroids, 42 patients 
(4.6%) showed symptom recurrence, including 23 patients who were 
diagnosed with new lesion on follow-up MRI. In the treatment of 
these recurrent patients, a second HIFU treatment was applied only 
to patients who preferred HIFU treatment and met the criteria. For 
other recurrences, surgical myomectomy and hysterectomy were 
applied, and volume reduction, SSS, or UFS-QOL scores were not 
included in the statistical data.

In the 889 patients with adenomyosis we treated, the rates of 
reduction in uterine volume were 44.5%, 50.7%, and 60.1% at 3, 6, 
and 12 months, respectively, and improvements in SSS and UFS-
QOL were statistically significant (p < 0.001). SSS and UFS-QOL 
improvements in other studies were 84.7%, 84.7%, and 82.3%, 
respectively, with remission rates at 3 months, 1 year, and 2 years after 
treatment [8]. In our study, adenomyosis volume reductions were 
less than those reported in other papers. This might be because we 
measured the volume of the entire uterus including the normal uterus 
site and irregular adenomyosis lesions. Of the 889 patients treated for 
adenomyosis, 39 (4.4%) relapsed, including 17 patients diagnosed 
with new lesions on MRI. In the treatment of these recurrent 
patients, a second HIFU treatment was applied only to patients who 
preferred HIFU treatment and met the criteria. For other recurrences, 
hysterectomy was applied.

The complication rate in our study was 4.6% (84/1807), including 
two cases of small bowel perforation at two and five days after 
ablation. These occurred when we tried to completely cure subserosal 
uterine fibroids around the intestine in two patients. However, a 
mistake was made in the reading of ultrasound images. Fortunately, 
the size of the intestinal lesions were only 1 cm. Thus, laparoscopic 
surgery was simply employed to correct the injuries without long-
term sequelae. From then on, the risk of subsequent intestinal damage 
was effectively reduced by ensuring a safe range of 1 cm or more from 
the edge of the tumor. Following these steps might be helpful for 
the prevention of intestinal injury [14].  have reported that a total of 
1,062 patients out of 9,988 (10.6%) had 1,305 adverse reactions. In 
that report, twobowel perforations occurred in two patients, both of 
which were confirmed and repaired surgically. Other complications 
were neurological symptoms including foot drop, temporary 
unilateral leg weakness, unilateral sciatica, and exacerbation of known 
spondylolisthesis. In addition, there were sleep apnea associated with 
sedatives during treatment, mild first to second-degree burns of 
the skin immediately after the procedure, and transient hematuria. 
Tumor lysis syndrome was observed during the recovery period. 
All recovered without any permanent side effects with supportive 

care. One case of foot drop took six months to recover. Cases of 
unilateral leg weakness and sciatic nerve pain took two months to 
recover. Other symptoms took less than two weeks to recover [13]. 

Ovarian reserve after HITU treatment 

AMH is an effective indicator for evaluating ovarian reserve in that 
the value is not affected by menstrual cycle. It reaches its highest level 
after puberty and gradually decreases over time in normo-ovulatory 
women [15-19]. Seventy-nine women with symptomatic uterine 
fibroids and adenomyosis were recruited in our study from January 
2014 to December 2014 [20]. All patients underwent HIFU treatment. 
Blood samples (10 ml) were taken prior to, and at six months after 
HIFU ablation and allowed to clot. Samples were centrifuged and 
serum was stored frozen at -20°C until assay. AMH levels were 
determined using an enzyme-immunometric assay (DSL, Webster, 
TX. USA). Inter- and intra-assay coefficients of variation were below 
5% at the level of 3 μg/l and below 11% at the level of 13 μg/l. The 
detection limit of the assay was 0.026 μg/l.

Statistical analyses were performed using R version 3.0.2 [12]. 
Continuous variables with normal distribution were compared using 
paired t-test and grouped variables were compared using analysis of 
variance (ANOVA). If AMH level at each time point was not normally 
distributed, paired Wilcoxon’s rank-sum test was used. Statistical 
significance was defined at P < 0.05.

The mean age of these patients was 40.5 years (range, 24 – 45 years). 
Of the 79 patients, 38 were nulliparous and 41 were multiparous. 
A total of 12 patients underwent cesarean section. 45 patients were 
diagnosed with uterine fibroid and 34 patients with adenomyosis. 
HIFU treatment time (mean ± standard deviation), HIFU ablation 
time and treatment energy were 73.5 ± 25.6 min, 994.7 ± 386.8 sec 
and 365 ± 157 kJ, respectively.

Pre-treatment uterine fibroid volume, SSS, and UFS–QOL scores 
were 174.02 ± 136.47 cm3, 50.01 ± 7.81 and 61.27 ± 21.58, respectively. 
At six months after HIFU ablation, uterine fibroid volume, SSS and 
UFS-QOL score were 69.06 ± 56.93 cm3, 22.06 ± 14.38 and 83.21 ± 
20.53 respectively (P <0.01). Pre-treatment uterine adenomyosis 
volume, SSS and UFS–QOL score were 222.56 ± 112.64 cm3, 61.57 
± 22.36 and 42.69 ± 23.19, respectively. At six months after HIFU, 
uterine adenomyosis volume, SSS and UFS–QOL score were 111.54 
± 75.49 cm3, 27.64 ± 18.02 and 78.49 ± 20.98, respectively (P < 0.01). 
All patients had regular cycles (28 – 35 days) before the treatment 
and at six months after HIFU. AMH levels before and at six months 
were 2.11 ± 2.66 μg/l and 1.84 ± 2.57 μg/l, respectively. There was no 
significant difference in AMH levels between the two time points (P 
> 0.05) (Table 3, Figure 4). In one report which examined the effect 
of UAE and hysterectomy on ovaries, AMH levels were significantly 
decreased during the entire follow-up period in both treatment 
groups (UAE and hysterectomy) compared to expected AMH levels 
due to aging; indicating that both UAE and hysterectomy could 
affect ovarian reserve [19]. Although our study had a relatively 
small number of study patients and follow-up period, no significant 
difference in AMH levels were found as a result of HIFU ablation. 
This may be explained by the fact that the ovary and its vessels are 
not involved in the treatment area. Therefore, HIFU ablation did not 
damage ovarian blood flow. Our preliminary data suggest that HIFU 
ablation is effective for uterine fibroids and adenomyosis without 
affecting ovarian reserve.

Unintended pregnancies after HIFU treatment 

Our retrospective analysis was conducted in 1204 women with 
uterine fibroid or adenomyosis who underwent HIFU ablation from 

https://doi.org/10.15344/2394-4986/2022/161
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February 2010 to January 2015 [21]. Among these women, there were 
23 unintended pregnancies. The median age of the 11 patients with 
uterine fibroids was 32.9 years (range 26~41).

Two patients were multiparous. The mean values of HIFU 
treatment time and HIFU ablation time were 79.55 minutes and 604.8 
seconds for fibroids, respectively. The median HIFU treatment energy 
was 458.3 kJ. The volume reduction rate and SSS six months after 
treatment were 69.4% and 20.5%, respectively.

The median age of the 12 patients with adenomyosis was 34.1 years 
(range 30~42). Six patients were multiparous. The median HIFU 
treatment time and median HIFU ablation time were 51.88 min and 
652.8 sec for adenomyosis, respectively. The median HIFU treatment 
energy was 189.9 kJ. The volume reduction rate and SSS six months 
after treatment were 39.2% and 40%, respectively.

The possibility of future unintended pregnancy after HIFU cannot 
be excluded despite our explanation to each patient that its effects on 
pregnancy are unclear. Among the 23 unintended pregnancies, 12 
developed no complication during pregnancy and continued until full 
term delivery. Eight vaginal and four cesarean section deliveries were 
also uneventful. Three patients experienced a spontaneous abortion. 
One patient with adenomyosis experienced preterm delivery at 25 
weeks of gestation and five patients remained pregnant at that point. 
Two patients could not be contacted (Table 4). 

In a report of 54 pregnancies in 51 women undergoing MRgHIFU 
treatment for uterine fibroids, the live birth rate was 41% of all 
pregnancies, with a spontaneous abortion rate of 28%, and an elective 
pregnancy termination rate of 11%. There were also 11 on-going 
pregnancies beyond 20 gestational weeks. There were two cases of 

Mean (±SD†)

Treatment time (minutes) 73.5 (±25.6)

Ablation time (seconds) 994.7(±386.8)

Treatment energy (Joule) 364713.8(±156350.7)

AMH level before HIFU (μg/L) 2.11(±2.66)

AMH level 6 months after HIFU (μg/L) 1.84(±2.57)
Table 3: Therapeutic data of the 79 patients participated in this study.
†SD: Standard deviation

Figure 4: AMH levels after HIFU ablation for uterine fibroids and adenomyosis. AMH levels (μg/L) before 
and at 6 months after HIFU were not significantly different by Wilcoxon’s rank sum test (P value= 0.4709)

Pregnancy outcomes Uterine fibroid 
(n=11)

Adenomyosis 
(n=12)

Normal spontaneous delivery 5 3

Cesarean section 3 1

On-going pregnancy 2 3

Spontaneous abortion 1 2

Premature delivery 0 1

Follow-up loss 0 2

Mean treatment time (minutes) 79.55 51.88

Mean ablation time (minutes) 10.08 10.88

Mean energy (Joules) 458,334.3 189,896.7

Volume reduction rate (% by 6 
months)

69.4 39.2

SSS reduction rate (% by 6 months) 20.5 40
Table 4: Outcomes of unintended pregnancies after USgHIFU treatment.
USgHIFU: Ultrasound-guided high intensity focused ultrasound; n: number; SSS: 
Symptom severity score.

https://doi.org/10.15344/2394-4986/2022/161
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placenta previa without serious complications [22]. In our series, the 
full term delivery rate was 57.1 % (12/21), and spontaneous abortion 
rate was 14.3% (3/21).

In another study reporting the consequences of unintended 
pregnancies after USgHIFU resection of uterine fibroids, pregnancies 
progressed to full term in seven women and all births were via cesarean 
delivery without complications. Fifteen women underwent induced 
abortion and two women experienced a spontaneous abortion [23].
In a case series of deliveries after RF myolysis, there were three cases 
of uterine rupture during pregnancy [24] and four cases of term 
deliveries without any complications [25]. Even though the data were 
insufficient to compare the size and number of fibroids, all ruptured 
cases were conceived within three months of RF myolysis and three 
successful cases were conceived after 12 months. In our study, there 
was no uterine rupture during pregnancy or labor. However, three 
spontaneous abortions were observed when conceived within one 
year of HIFU.

Although the preliminary study for pregnancy after HIFU ablation 
is inspiring, this procedure should be approached with caution due 
to the high risk of maternal or fetal morbidity at delivery. Intensive 
surveillance of the mother and fetus is required and if there are earliest 
signs and symptoms of uterine rupture, a cesarean section must be 
performed as soon as possible.

Clinical application of HIFU treatment for retained placenta 
accreta 

Retained placenta, one of the leading causes of postpartum 
bleeding, is a condition in which the placenta or membrane remains 
in the uterus during or after the third stage of labor. In many cases 
of retained placenta, placental villi are abnormally attached to the 
uterine myometrium. As the number of cesarean sections increases, 
the incidence of placental attachment increases, and although 
ultrasound has traditionally been a good method for diagnosing 
the placenta, magnetic resonance imaging (MRI) has been more 
used for diagnostic accuracy [26]. In additionally, the incidence of 
conservative treatments such as UAE or methotrexate has gradually 
increased. Although patients generally prefer conservative options 
rather than hysterectomy, the risk of infection or bleeding and a 
secondary hysterectomy [27].

We experienced a case of retained placental accreta in which 
the uterus was preserved by hysteroscopy following high-intensity 
focused ultrasound (HIFU) ablation [28].

A 33-year-old woman developed irregular vaginal bleeding, 
menorrhagia, and dysmenorrhea after cesarean section at 38 
gestational weeks in October 2010. The patient was diagnosed as 
submucosal fibroid by ultrasonography and was admitted to the 
hospital for HIFU treatment on July 28, 2011.

The obstetrics history of the patient included one cesarean section 
and one artificial abortion. She also received a myomectomy seven 
years prior. Her vital signs were stable and there were nothing 
remarkable for general health. Physical examination revealed scars 
from a previous cesarean section, and pelvic examination revealed 
fist-sized uterine and vaginal spotting. There was a 3.2 × 2.0 × 1.5 
cm hyperechoic lesion near the endometrial cavity, a thickened 
posterior uterine wall and intact both adnexae by transabdominal 
and transvaginal ultrasonography. Serum beta-human chorionic 
gonadotropin was normal and hemoglobin was 10.9 mg/dL on Initial 
laboratory findings. We thought an endometrial problem with a 
submucosal fibroid was suspected on the history and sonographic 
findings.

Under intravenous propofol sedation, we attempted to remove the 
uterine mass with hysteroscopic resection (RIWO Resectoscopes, 
Richard Wolf GmbH, Knittlingen, Germany). However the mass could 
not be completely removed because the hysteroscopy was difficult 
with blurred vision due to bleeding. Pathological examination of some 
removed tissue diagnosed necrotic chorionic villi with calcification.

Although the patient's vital signs were stable, vaginal bleeding 
continued and required other treatment. The patient was suggested 
to be treated with methotrexate as a drug, but was rejected, so we 
considered a combination therapy with HIFU and curettage. To 
obtain more information prior to HIFU treatment, MRI images were 
obtained and HIFU was performed using an ultrasound-guided 
HIFU tumor treatment system. (Model JC, Chongqing Haifu (HIFU) 
Tech Co., Ltd., Chongqing, China). The ultrasound machine (MyLab, 
Esaote, Genoa, Italy) was used for real-time monitoring of the HIFU 
procedure. Bladder volume was adjusted with sterile normal saline 
and uterine position was adjusted. The patient was treated in a prone 
position on the treatment equipment in a state of conscious sedation. 
The total energy of HIFU treatment was 24.55 kJ with a power of 
250 W, and the total treatment time was 10 minutes. After HIFU 
treatment, vaginal bleeding symptoms improved and there were no 
other complications. Seven days later, we performed hysteroscopy to 
remove the lesion after HIFU treatment and to prevent endometrial 
adhesions for subsequent pregnancies. There was no bleeding in the 
lesion during hysteroscopy, which was due to coagulant necrosis of 
the lesion after HIFU treatment. After the procedure, the patient was 
stable without any abnormal vaginal bleeding accreta was shown as 
low signal intensity on (A) and low enhanced image on (C). (B) T2W1 
and (D) contrast enhanced image was MRI finding 3 months later 
after HIFU combined with hysteroscopic resection (Figure 5). The 
lesions are not observed.

Retained placenta accreta is a challenging obstetrical problem; 
although rare, it remains a serious condition if not properly managed. 
Although hysterectomy is generally the recommended treatment for 
placental accreta, conservative treatment is needed as an alternative 
for patients wishing to become pregnant in the future. Traditionally 
conservative treatments include methotrexate and UAE, but both 
methods may require hysterectomy due to the risk of infection 
or bleeding because placental tissue remains. Some studies have 
suggested that hysteroscopic resection alone or in combination with 
UAE as a conservative treatment option, as well as being safe and 
effective, lowering the incidence of adhesions and improving fertility 
prognosis [29,30] However, treatment with hysteroscopic resection 
alone leaves the potential for repeat hysteroscopy (50.0%) or delayed 
hysterectomy (8.3%) [31].

Paek et al. [32] showed in a pilot study on fetal tissue in a sheep 
model that HIFU ablation could be successfully applied to placental 
tissue. Huang et al. [33] and a Xiao et al. [34] also showed that HIFU is 
an effective treatment method for cesarean pregnancy scarring.

Based on these studies, we envisioned HIFU treatment as a suitable 
alternative treatment option for patients with placental disease who 
may wish to preserve their fertility options in the future. Because 
the patient refused conventional treatments and the hysteroscopic 
resection had failed, we decided to apply HIFU treatment to the 
placenta accreta. We suggest HIFU with hysteroscopy to treat 
placental accreta while improving pregnancy options. 

It will be important to consider the pros and cons of treatment 
methods for placenta accreta, and to select a treatment method 
suitable for the patient's situation and needs. Additional studies should 
be performed to assess the application of HIFU treatment followed by 
hysteroscopic resection for treating retained placenta accreta.

https://doi.org/10.15344/2394-4986/2022/161


Int J Gynecol Clin Pract                                                                                                                                                                                          IJGCP, an open access journal                                                                                                                                          
ISSN: 2394-4986                                                                                                                                                                                                       Volume 9. 2022. 161                                    

Citation: Lee JS, Lee KH, Kim TE (2022) Clinical Experience of Ultrasound-guided High-intensity Focused Ultrasound Treatment for Gynecologic Disorders in 
Single Center. Int J Gynecol Clin Pract 9: 161. https://doi.org/10.15344/2394-4986/2022/161

                  Page 7 of 8

Competing Interests

The authors declare that they have no competing interests.

References

1. Jiang L, Hu B, Guo Q, Chen L (2012) Sonographic and histological 
development of high-intensity focused ultrasound in rabbit muscle. Exp 
Ther Med 5: 33-38. 

2. Wang W, Wang Y, Wang T, Wang J, Wang L, Tang J (2012) Safety and 
efficacy of US-guided high-intensity focused ultrasound for treatment of 
submucosal fibroids. Eur Radiol 22: 2553-2558. 

3. Zhao W-P, Chen J-Y, Zhang L, Li Q, Qin J, et al. (2013) Feasibility of 
ultrasound-guided high intensity focused ultrasound ablating uterine 
fibroids with hyperintense on T2-weighted MR imaging. Eur J Radiol 82: 
e43-e49. 

4. Wang X, Qin J, Wang L, Chen J, Chen W, et al. (2013) Effect of high-intensity 
focused ultrasound on sexual function in the treatment of uterine fibroids: 
comparison to conventional myomectomy. Arch Gynecol Obstet 288: 851–
858. 

5. Funaki K, Fukunishi H, Sawada K (2009) Clinical outcomes of magnetic 
resonance-guided focused ultrasound surgery for uterine myomas: 
24-month follow-up. Ultrasound Obstet Gynecol 34: 584-589. 

6. Wang W, Wang Y, Tang J (2009) Safety and Efficacy of High Intensity Focused 
Ultrasound Ablation Therapy for Adenomyosis. Acad Radiol 16:1416-1423.

7. Zhou M, Chen J-Y, Tang L-D, Chen W-Z, Wang Z-B (2011) Ultrasound-
guided high-intensity focused ultrasound ablation for adenomyosis: the 
clinical experience of a single center. Fertil Steril 95: 900-905.

8. Shui L, Mao S, Wu Q, Huang G, Wang J, et al. (2015) High-intensity focused 
ultrasound (HIFU) for adenomyosis: Two-year follow-up result. Ultrason 
Sonochem 27: 677-681. 

9. Spies J (2002) The UFS-QOL, a new disease-specific symptom and health-
related quality of life questionnaire for leiomyomata. Obstet Gynecol 99: 
290-300. 

10. Lee J-S, Hong G-Y, Lee K-H, Song J-H, Kim T-E (2019) Safety and Efficacy 
of Ultrasound-Guided High-Intensity Focused Ultrasound Treatment for 
Uterine Fibroids and Adenomyosis. Ultrasound Med Biol 45: 3214-3221. 

11. Kroencke TJ, Scheurig C, Kluner C, Matthias, T (2006) Uterine Fibroids: 
Contrast-enhanced MR Angiography to Predict Ovarian Artery Supply-
Initial Experience. Radiology 241:181-189. 

12. R Core Team. R: A Language and Environment for Statistical Computing. R 
Foundation for Statistical Computing; 2018. Accessed 30 September 2018.

13. Ren X-L, Zhou X-D, Yan R-L, Liu D, Zhang J, et al. (2009) Sonographically 
Guided Extracorporeal Ablation of Uterine Fibroids with High-Intensity 
Focused Ultrasound: Midterm Results. J Ultrasound Med 28: 100-103. 

14. Chen J, Chen W, Zhang L, Li K, Peng S, et al. (2015) Safety of ultrasound-
guided ultrasound ablation for uterine fibroids and adenomyosis: A review 
of 9988 cases. Ultrason Sonochem 27: 671-676.

15. Rooij IV (2002) Serum anti-Mullerian hormone levels: a novel measure of 
ovarian reserve. Hum Reprod 17: 3065-3071. 

16. Rooij IV, Tonkelaar ID, Broekmans FJ, Looman, CWN, Scheffer GJ, et al. 
(2004) Anti-müllerian hormone is a promising predictor for the occurrence 
of the menopausal transition. Menopause 11: 601-606. 

17. Laven JS, Jong FHD, Themmen APN, Fauser BCJM (2002) Antimüllerian 
hormone serum levels: a putative marker for ovarian aging. Fertil Steril 77: 
357-362. 

18. Cook CL, Siow Y, Taylor S, Fallat ME (2000) Serum müllerian-inhibiting 
substance levels during normal menstrual cycles. Fertil Steril 73: 859-861.

Figure 5: (A) T2W1 and (C) contrast enhanced image was MRI finding before HIFU ablation. The retained 
placenta accreta was shown as low signal intensity on (A) and low enhanced image on (C). (B) T2W1 and (D) 
contrast.

https://doi.org/10.15344/2394-4986/2022/161
https://pubmed.ncbi.nlm.nih.gov/23251238/
https://pubmed.ncbi.nlm.nih.gov/23251238/
https://pubmed.ncbi.nlm.nih.gov/23251238/
https://pubmed.ncbi.nlm.nih.gov/22653287/
https://pubmed.ncbi.nlm.nih.gov/22653287/
https://pubmed.ncbi.nlm.nih.gov/22653287/
https://pubmed.ncbi.nlm.nih.gov/23000188/
https://pubmed.ncbi.nlm.nih.gov/23000188/
https://pubmed.ncbi.nlm.nih.gov/23000188/
https://pubmed.ncbi.nlm.nih.gov/23000188/
https://pubmed.ncbi.nlm.nih.gov/23564052/
https://pubmed.ncbi.nlm.nih.gov/23564052/
https://pubmed.ncbi.nlm.nih.gov/23564052/
https://pubmed.ncbi.nlm.nih.gov/23564052/
https://pubmed.ncbi.nlm.nih.gov/19852041/
https://pubmed.ncbi.nlm.nih.gov/19852041/
https://pubmed.ncbi.nlm.nih.gov/19852041/
https://pubmed.ncbi.nlm.nih.gov/19683943/
https://pubmed.ncbi.nlm.nih.gov/19683943/
https://pubmed.ncbi.nlm.nih.gov/26050604/
https://pubmed.ncbi.nlm.nih.gov/26050604/
https://pubmed.ncbi.nlm.nih.gov/26050604/
https://pubmed.ncbi.nlm.nih.gov/11814511/
https://pubmed.ncbi.nlm.nih.gov/11814511/
https://pubmed.ncbi.nlm.nih.gov/11814511/
https://pubmed.ncbi.nlm.nih.gov/31563479/
https://pubmed.ncbi.nlm.nih.gov/31563479/
https://pubmed.ncbi.nlm.nih.gov/31563479/
https://pubs.rsna.org/doi/abs/10.1148/radiol.2411051075%3FjournalCode%3Dradiology
https://pubs.rsna.org/doi/abs/10.1148/radiol.2411051075%3FjournalCode%3Dradiology
https://pubs.rsna.org/doi/abs/10.1148/radiol.2411051075%3FjournalCode%3Dradiology
https://www.r-project.org/
https://www.r-project.org/
https://pubmed.ncbi.nlm.nih.gov/19106367/
https://pubmed.ncbi.nlm.nih.gov/19106367/
https://pubmed.ncbi.nlm.nih.gov/19106367/
https://pubmed.ncbi.nlm.nih.gov/26093678/
https://pubmed.ncbi.nlm.nih.gov/26093678/
https://pubmed.ncbi.nlm.nih.gov/26093678/
https://pubmed.ncbi.nlm.nih.gov/12456604/
https://pubmed.ncbi.nlm.nih.gov/12456604/
https://pubmed.ncbi.nlm.nih.gov/15545787/
https://pubmed.ncbi.nlm.nih.gov/15545787/
https://pubmed.ncbi.nlm.nih.gov/15545787/
https://pubmed.ncbi.nlm.nih.gov/11821097/
https://pubmed.ncbi.nlm.nih.gov/11821097/
https://pubmed.ncbi.nlm.nih.gov/11821097/
https://pubmed.ncbi.nlm.nih.gov/10731554/
https://pubmed.ncbi.nlm.nih.gov/10731554/


Int J Gynecol Clin Pract                                                                                                                                                                                          IJGCP, an open access journal                                                                                                                                          
ISSN: 2394-4986                                                                                                                                                                                                       Volume 9. 2022. 161                                    

Citation: Lee JS, Lee KH, Kim TE (2022) Clinical Experience of Ultrasound-guided High-intensity Focused Ultrasound Treatment for Gynecologic Disorders in 
Single Center. Int J Gynecol Clin Pract 9: 161. https://doi.org/10.15344/2394-4986/2022/161

                  Page 8 of 8

19. Hehenkamp WJK, Looman CWN, Themmen APN, de Jong FH, Velde ERT, 
et al. (2006) Anti-Müllerian Hormone Levels in the Spontaneous Menstrual 
Cycle Do Not Show Substantial Fluctuation. J Clin Endocrinol Metab 91: 
4057-4063. 

20. Lee J-S, Hong G-Y, Lee K-H, Kim T-E (2017) Changes in anti-müllerian 
hormone levels as a biomarker for ovarian reserve after ultrasound-guided 
high-intensity focused ultrasound treatment of adenomyosis and uterine 
fibroid. BJOG. 124:18-22.

21. Lee JS, Kim TE, Kim JH, Park BJ (2018) Unintended pregnancy with term 
delivery following ultrasound-guided high-intensity focused ultrasound 
(USgHIFU) ablation of uterine fibroid and adenomyosis. Clin Exp Obstet 
Gynecol 45: 842-844.

22. Ravinovici J, David M, Fukunishi H, Morita Y, Gostout BS, et al. (2010) 
Pregnancy outcome after magnetic resonance-guided focused ultrasound 
surgery (FRgFUS) for conservative treatment of uterine fibroids. Fertil Steril 
93:199-209. 

23. Qin J, Chen J-Y, Zhao W-P, Hu L, Chen W-Z, et al. (2012) Outcome of 
unintended pregnancy after ultrasound-guided high-intensity focused 
ultrasound ablation of uterine fibroids. Int J Gynaecol Obstet 117:273-277. 

24. Arcangeli S, Pasquarette MM (1997) Gravid uterine rupture after myolysis. 
Obstet Gynecol 89: 857. 

25. Kim C-H, Kim S-R, Lee H-A, Chae H-D, Kang BM (2011) Transvaginal 
ultrasound-guided radiofrequency myolysis for uterine myomas. Hum 
Reprod 26: 559-563. 

26. Tanaka YO, Shigemitsu S, Ichikawa Y, Sohda S, Yoshikawa H, et al. (2004) 
Postpartum MR diagnosis of retained placenta accreta. Eur Radiol 14: 945-
952.  

27. Vet AD, Laven JS, Jong FHD, Sohda S, Yoshikawa H, et al. (2002) Antimüllerian 
hormone serum levels: a putative marker for ovarian aging. Fertil Steril 77: 
357-362. 

28. Lee JS, Hong GY, Park BJ, Hwang H, Kim R, et al. (2016) High-intensity 
focused ultrasound combined with hysteroscopic resection to treat retained 
placenta accreta. Obstet Gyencol Sci 59:421-425. 

29. Greenberg JA, Miner JD, O’Horo SK (2006) Uterine artery embolization and 
hysteroscopic resection to treat retained placenta accreta: A case report. J 
Minim Invasive Gynecol 13: 342-344. 

30. Legendre G, Zoulovits FJ, Kinn J, Senthiles L, Fernandez H (2014) 
Conservative Management of Placenta Accreta: Hysteroscopic Resection of 
Retained Tissues. J Minim Invasive Gynecol 21: 910-913. 

31. Rein DT, Schmidt T, Hess AP, Volkmer A, Schöndorf T, et al. (2011) 
Hysteroscopic management of residual trophoblastic tissue is superior to 
ultrasound-guided curettage. J Minim Invasive Gynecol 18: 774-778. 

32. Paek BW, Vaezy S, Fujimoto V, Bailey M, Albanese CT, et al. (2003) Tissue 
ablation using high-intensity focused ultrasound in the fetal sheep model: 
potential for fetal treatment. Am J Obstet Gynecol 189: 702-705. 

33. Huang L, Du Y, Zhao C (2014) High-intensity focused ultrasound combined 
with dilatation and curettage for Cesarean scar pregnancy. Ultrasound 
Obstet Gynecol 43: 98-101. 

34. Xiao J, Zhang S, Wang F, Wang Y, Shi Z, et al. (2014) Cesarean scar 
pregnancy: noninvasive and effective treatment with high-intensity focused 
ultrasound. Am J Obstet Gynecol 211: P356. E1-E7. 

https://doi.org/10.15344/2394-4986/2022/161
https://pubmed.ncbi.nlm.nih.gov/16804046/
https://pubmed.ncbi.nlm.nih.gov/16804046/
https://pubmed.ncbi.nlm.nih.gov/16804046/
https://pubmed.ncbi.nlm.nih.gov/16804046/
https://pubmed.ncbi.nlm.nih.gov/28856867/
https://pubmed.ncbi.nlm.nih.gov/28856867/
https://pubmed.ncbi.nlm.nih.gov/28856867/
https://pubmed.ncbi.nlm.nih.gov/28856867/
https://www.imrpress.com/journal/CEOG/45/6/10.12891/ceog4472.2018
https://www.imrpress.com/journal/CEOG/45/6/10.12891/ceog4472.2018
https://www.imrpress.com/journal/CEOG/45/6/10.12891/ceog4472.2018
https://www.imrpress.com/journal/CEOG/45/6/10.12891/ceog4472.2018
https://pubmed.ncbi.nlm.nih.gov/19013566/
https://pubmed.ncbi.nlm.nih.gov/19013566/
https://pubmed.ncbi.nlm.nih.gov/19013566/
https://pubmed.ncbi.nlm.nih.gov/19013566/
https://pubmed.ncbi.nlm.nih.gov/22465558/
https://pubmed.ncbi.nlm.nih.gov/22465558/
https://pubmed.ncbi.nlm.nih.gov/22465558/
https://pubmed.ncbi.nlm.nih.gov/9166351/
https://pubmed.ncbi.nlm.nih.gov/9166351/
https://pubmed.ncbi.nlm.nih.gov/21216788/
https://pubmed.ncbi.nlm.nih.gov/21216788/
https://pubmed.ncbi.nlm.nih.gov/21216788/
https://pubmed.ncbi.nlm.nih.gov/15045519/
https://pubmed.ncbi.nlm.nih.gov/15045519/
https://pubmed.ncbi.nlm.nih.gov/15045519/
https://pubmed.ncbi.nlm.nih.gov/11821097/
https://pubmed.ncbi.nlm.nih.gov/11821097/
https://pubmed.ncbi.nlm.nih.gov/11821097/
http://dx.doi.org/10.5468/ogs.2016.59.5.421
http://dx.doi.org/10.5468/ogs.2016.59.5.421
http://dx.doi.org/10.5468/ogs.2016.59.5.421
https://pubmed.ncbi.nlm.nih.gov/16825079/
https://pubmed.ncbi.nlm.nih.gov/16825079/
https://pubmed.ncbi.nlm.nih.gov/16825079/
https://pubmed.ncbi.nlm.nih.gov/24768979/
https://pubmed.ncbi.nlm.nih.gov/24768979/
https://pubmed.ncbi.nlm.nih.gov/24768979/
https://pubmed.ncbi.nlm.nih.gov/22024264/
https://pubmed.ncbi.nlm.nih.gov/22024264/
https://pubmed.ncbi.nlm.nih.gov/22024264/
https://pubmed.ncbi.nlm.nih.gov/14526297/
https://pubmed.ncbi.nlm.nih.gov/14526297/
https://pubmed.ncbi.nlm.nih.gov/14526297/
https://pubmed.ncbi.nlm.nih.gov/23836523/
https://pubmed.ncbi.nlm.nih.gov/23836523/
https://pubmed.ncbi.nlm.nih.gov/23836523/
https://pubmed.ncbi.nlm.nih.gov/24769010/
https://pubmed.ncbi.nlm.nih.gov/24769010/
https://pubmed.ncbi.nlm.nih.gov/24769010/

