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High-intensity focused ultrasound in the management of adenomyosis:
long-term results from a single center

Xilei Lia, Xiaogang Zhub, Sili Heb, Zhaoying Jiangb, Huihua Lib, Xingbo Tianb, Wenxin Longb, Min Xueb,
Xinliang Dengb and Mingzhu Yeb

aDepartment of Anesthesiology and National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Central South University,
Changsha, China; bDepartment of Gynaecology, Third Xiangya Hospital, Central South University, Changsha, China

ABSTRACT
Objective: To investigate the long-term clinical outcomes of patients with adenomyosis treated by
high-intensity focused ultrasound (HIFU).
Materials and methods: From June 2012 to January 2020, 2311 patients with adenomyosis were
treated with HIFU at our center, 1982 patients who have complete clinical data were retrospectively
reviewed. Among the patients who completed the follow-up, 485 were treated with HIFU alone, 289
were treated with HIFU followed by GnRH-a, 255 were treated with HIFU combined with Mirena and
594 were treated with HIFU combined with GnRH-a and Mirena. The dysmenorrhea severity pain score
and average menorrhagia severity score before and at 3months, 6months, 1 year, 2 years, 3 years and
5 years after HIFU were compared. The adverse effects were recorded. In addition, the efficacy
between patients treated with GnRH-a and/or Mirena were compared.
Results: After HIFU ablation, the dysmenorrhea severity pain score and the menorrhagia severity score
were significantly decreased at each follow-up time point. However, it was observed that as the fol-
low-up time increased, the effective rate of HIFU treatment in improving dysmenorrhea and menorrha-
gia decreased. The 6months and 3 years follow-up results showed that the efficacy of HIFU combined
with Mirena and HIFU combined with GnRH-a and Mirena were significantly higher than HIFU alone
and HIFU combined with GnRH-a (p< 0.05). The major complications were rare.
Conclusion: HIFU is a safe and effective treatment for patients with adenomyosis. HIFU combined
with Mirena or HIFU combined with GnRH-a and Mirena can significantly enhance the long-term treat-
ment results.
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Introduction

Adenomyosis is a common gynecological disease character-
ized by the presence of endometrial glands and stroma
within the myometrium [1]. Adenomyosis is more likely to
affect women older than 30 years old, and it is reported that
the mean frequency at hysterectomies is between 20% and
30% [1–2]. Although women with adenomyosis may be
asymptomatic, there are still approximately 70% of the
patients suffering from the pelvic pain (including dysmenor-
rhea, dyspareunia and chronic pelvic pain), abnormal uterine
bleeding (AUB) and impaired reproductive potential [3–5]. In
addition, due to its estrogen-dependent nature, treatment of
adenomyosis, especially uterine sparing therapy, is often lim-
ited in effectiveness and has a high recurrence rate. In the
past two decades, various uterine-sparing treatment modal-
ities for adenomyosis have emerged, and among these meth-
ods, high-intensity focused ultrasound (HIFU) has become a
promising option. Although many studies have shown that
HIFU is safe and effective in the treatment of adenomyosis

[6–9], there is still a lack of studies with large sample sizes
and long-term follow-up results. In this study, we aimed to
retrospectively analyze the clinical and follow-up data of
patients with symptomatic adenomyosis treated by HIFU in
our center over the last 7 years to further investigate the
long-term results of HIFU treatment for adenomyosis.

Materials and methods

The ethics committee of the Third Xiangya Hospital
approved this study. All patients signed an informed consent
form before HIFU treatment.

Patients

From June 2012 to January 2020, 2311 patients with adeno-
myosis were treated in the Third Xiangya Hospital, Central
South University. Among them, 1982 patients with symptom-
atic adenomyosis who had complete clinical data were retro-
spectively reviewed in this study (Figure 1).
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The inclusion criteria were: (1) the diagnosis of adenomyo-
sis was based on clinical evaluation, ultrasound and magnetic
resonance imaging (MRI) (Figure 2); (2) all patients had symp-
toms of dysmenorrhea and/or menorrhagia; (3) adenomyotic
lesions were suitable for HIFU treatment based on ultrasound
examination; (4) patients could communicate with the nurse
or physician during the HIFU procedure;

The exclusion criteria were: (1) adenomyotic lesion could
not be visualized or could not be reached by the focused
ultrasound; (2) patients during pregnancy, lactation or men-
struation; (3) patients with acute pelvic inflammatory disease;
(4) patients with suspected or confirmed uterine malignancy;
(5) patients with uterine fibroids demanding treatment.

Preparation before HIFU ablation

Before HIFU ablation, all patients received specific bowel
preparation for 3 days, including ingesting semi-liquid for
2 days, followed by liquid food the day before HIFU treat-
ment, and a mandatory enema the morning of HIFU

treatment. Skin preparation included shaving, degreasing
and degassing the skin of the anterior abdominal wall from
the umbilicus to the upper margin of the pubic symphysis.
In order to optimize the acoustic pathway, a urinary catheter
was inserted to control the size of the bladder through infu-
sion of warm saline during the treatment. If necessary, suc-
tion curettage was performed under hysteroscopic guidance
to rule out endometrial disease.

HIFU ablation

The procedure of HIFU treatment was performed under sed-
ation and analgesia (Fentanyl at 0.8–1lg/kg administered
at 30–40min intervals; midazolam hydrochloride, at
0.02–0.03mg/kg, administered at 30–40min intervals) using
JC-200 focused ultrasound tumor therapeutic system
(Chongqing Haifu Tech Co., Ltd., Chongqing, China). A trans-
ducer measuring 20 cm in diameter, with a focal length of
12 cm, was used to produce therapeutic ultrasound energy.
An ultrasound imaging probe (My-Lab70, Esaote, Italy),

Patients with adenomyosis treated 

with HIFU in our center from June 

2012 to January 2020

2311
Patients with uterine adenomyosis 

and uterine fibroids 

(231)
Adenomyosis treated by HIFU

(2080)

Symptomatic adenomyosis

(2034)
Without complete clinical data

(52)

Patients included in the analysis

(1982)

Without symptoms 

(46)

Figure 1. Flowchart of patient selection.

Figure 2. MR images obtained from a patient with adenomyosis. (A) T2WI obtained before HIFU showed the adenomyotic lesion located at anterior wall of the
uterus (arrow); (B) Contrast-enhanced MRI showed perfusion of the adenomyotic lesion (arrow).
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situated in the center of the transducer, was used to monitor
the response of the adenomyotic lesion to HIFU during the
procedure. Every patient was carefully positioned prone on
the HIFU treatment table with the anterior abdominal wall in
contact with degassed water. The sagittal view of the ultra-
sound scanning mode was selected, and the treatment plan
was made by dividing the lesion into different slices with a
thickness of 5mm each. The ablation procedure began from
the innermost slice, and the focal point at least 1.5 cm away
from the endometrium and 1 cm from the margin of the
lesion. The site and intensity of the treatment were adjusted
according to the patient’s reactions and the grayscale
changes. Contrast-enhanced ultrasound was performed to
evaluate the ablation volume and non-perfused volume
(NPV) ratio of adenomyotic lesions (Figure 3). The ablation
volume was calculated according to the ellipsoid volume for-
mula, V ¼ (A � B � C)/6, A, B and C are the long diameter,
wide diameter and thickness diameter of the lesion respect-
ively. NPV ratio (%) ¼ NPV/Adenomyotic lesion �100%. After
HIFU ablation, cold saline was used to wash the bladder, and
NSAIDs and antibiotics were prescribed as needed. All
patients were required to stay in the hospital for observation

of the side effects until 24 h after treatment. The hospital
stay should be extended if necessary.

Adjuvant therapy after HIFU

In order to consolidate the efficacy of HIFU in the treatment
of adenomyosis, some patients received adjuvant therapy
after HIFU, which included:

1. Adjuvant treatment using GnRH-a: for the patients
whose uterus were enlarged (greater than 10 weeks of
gestation) or the length of the uterine cavity was more
than 9cm, GnRH-a was recommended after HIFU abla-
tion. The first injection of GnRH-a was given on the first
day of the first menstruation following HIFU treatment,
with an interval of 28 days. Based on the size of the ute-
rus, 3–6 courses of injection of GnRH-a were
administered.

2. Adjuvant treatment using Mirena: If the patient had no
fertility requirement, Mirena was inserted 1-3 months
after HIFU.

Figure 3. Pre- and post-HIFU contrast-enhanced ultrasound images and MR images obtained from a patient with adenomyosis. (A) Pre-HIFU contrast-enhanced
ultrasound image showed perfusion of adenomyotic lesion (arrow); (B) post-HIFU contrast-enhanced ultrasound image showed non-perfused area (arrow); (C) pre-
HIFU contrast-enhanced MRI showed perfusion of the adenomotic lesion (arrow); (D) post-HIFU MR image showed the non -perfused area (arrow).
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3. Adjuvant treatment using GnRH-aþMirena: For those
patients with uterus greater than 10 weeks of gestation,
GnRH-a was administered before the insertion of Mirena
to reduce the uterine volume.

Follow-up

After HIFU ablation, the patients were required to follow up
at 1month, 3months, 6months and then every 12months to
assess for side effects and improvement of the symptoms.

The visual analog scale (VAS) score was used to evaluate
the degree of the dysmenorrhea [10]. The left end of the
VAS was scored as 0 to represent ‘no pain’, while the right
end was scored as 10, representing the ‘most severe pain
imagined’. If the VAS score decreased by more than 20%
after HIFU treatment, then the treatment was defined as
effective for dysmenorrhea.

The menorrhagia was categorized by a 5-point categorical
scale [11]. In this categorical scale, 1 indicates not affected; 2
indicates a little increased; 3 indicates somewhat increased; 4
indicates greatly increased; 5 indicates very greatly increased.
Because menorrhagia in the range of 1–2 often has no effect
on patients, we defined the menorrhagia severity score
decrease from 3–5 to lower than 2 as effective.

If patients became pregnancy, developed menopause or
carried out other treatments except GnRH-a and/or Mirena
for adenomyosis, the subsequent follow-up results were not
included in the statistical analysis.

Statistical analysis

SAS 9.4 was used for statistical analysis. Data were presented
as mean± standard deviation or frequency (proportion). The
score of dysmenorrhea and menorrhagia before and after
HIFU ablation was compared by Wilcoxon signed rank test. A
Chi-square test was employed to compare the efficacy
between different treatment groups, and Bonferroni method
was used to adjust p values. A significant difference was
defined as a two-sided p value <0.05.

Results

Baseline characteristics

The baseline characteristics of the 1982 patients enrolled in
this study were summarized in Table 1. The mean age was
40.6 ± 5.5 years old. The mean body mass index (BMI) was
22.6 ± 3.0 kg/m2. The average size of the uterus before HIFU
ablation was 220.1 ± 118.4 cm3. The average size of the
adenomyotic lesions before HIFU ablation was
72.7 ± 66.1 cm3. 36.3% of the lesions were classified as focal
adenomyosis and 63.7% were classified as diffuse adenomyo-
sis (Table 1).

Peri-HIFU evaluation

All the patients completed HIFU ablation for adenomyotic
lesions in one session. However, 12 patients received a

second session of HIFU treatment because of recurrence of
symptoms. The averaged sonication power used was
387.4 ± 27.0 W and the averaged sonication energy used was
199,139.5 ± 171,825.2 J. The mean treatment time was
63.0±30.6min, and the mean sonication time was
492.6 ± 333.9s. During the HIFU ablation procedure, massive
gray scale change was observed in 66.1% of the adenomy-
otic lesions, and uniform gray scale change was observed in
33.9% of the lesions. Contrast-enhanced ultrasound showed
NPV in all of the lesions with an average NPV ratio of
64.5 ± 20.4% (Table 2).

Follow-up results

In this study, the last follow-up data were collected at the
end of August 2020. Among the 1982 patients, all of them
should have completed 3-month and 6-month follow-ups,
1761 patients should have completed the 1-year follow-up,
1357 patients should have completed the 2-year follow-up,
993 patients should have completed the 3-year follow-up
and 429 patients should have completed the 5-year follow-
up. But in fact, 1623 patients completed their 3-month fol-
low-up, 1622 patients completed their 6-month follow-up,
1416 patients completed their 1-year follow-up, 992 patients
completed their 2-year follow-up, 597 patients completed
their 3-year follow-up, and 179 patients completed their 5-
year follow-up, with 359, 360, 345, 365, 396, and 250 patients
were lost to 3months, 6months, 1 year, 2 years, 3 years, and
5 years follow-up, respectively. Fifty cases reported preg-
nancy, 103 cases reported menopause, and 156 cases had re-
intervention during the follow-up period (Table 3).

Symptom improvement

Among the patients enrolled in this study, 1484 patients
complained of dysmenorrhea before HIFU treatment. As
shown in Table 4, the average dysmenorrhea severity pain
scores in every follow-up time point after HIFU ablation were

Table 1. Baseline characteristics of patients.

Variables Value

Age (years) 40.6 ± 5.5
Body mass index (kg/m2) 22.6 ± 3.0
Scar in lower abdomen (%) 725 (36.6)
Size of the uterus (cm3) 220.1 ± 118.4
Type of lesion

Focal (%) 719 (36.3)
Diffuse (%) 1263 (63.7)

Size of lesion (cm3) 72.7 ± 66.1

Table 2. HIFU treatment parameters.

Variables Value

Average sonication power (W) 387.4 ± 27.0
Total treatment time (min) 63.0 ± 30.6
Sonication time (s) 492.6 ± 333.9
Sonication energy (J) 199,139.5 ± 171,825.2
Gray scale change

Massive gray scale change (%) 1310 (66.1)
Uniform gray scale change (%) 672 (33.9)

NPV ratio (%)� 64.5 ± 20.4
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significantly decreased than that before HIFU ablation
(p< 0.001). According to the criteria for effectiveness of dys-
menorrhea, the effective rates of HIFU ablation for dysmenor-
rhea at 3months, 6months, 1 year, 2 years, 3 years, and
5 years were 89.0%, 82.7%, 74.8%, 74.2%, 74.2%, and 65.8%,
respectively (Table 4).

Among the enrolled patients in this study, 793 patients
complained of menorrhagia with a menorrhagia severity
score equal to or greater than 3. As shown in Table 5, the
average menorrhagia severity scores in every follow-up time
point after HIFU ablation were significantly decreased than
that before HIFU ablation (p< 0.001). According to the crite-
ria for effectiveness, the effective rates at 3months,
6months, 1 year, 2 years, 3 years, and 5 years after HIFU were
85.4%, 78.5%, 72.7%, 73.9%, 72.4%, and 68.4%, respectively
(Table 5).

Evaluation of adjuvant therapies after HIFU

Based on the different adjuvant therapies, the patients were
divided into 4 groups: HIFU alone (H), HIFU combined with
Marina (HþM), HIFU combined with GnRH-a (HþG), and
HIFU combined with GnRH-a and Mirena (HþGþM). Among
the patients who completed the follow-up, 485 were treated
with HIFU alone, 289 were treated with HIFU followed by
GnRH-a, 255 were treated with HIFU combined with Mirena,
and 594 were treated with HIFU combined with GnRH-a
and Mirena.

As shown in Table 6, the 6-month effective rates for dys-
menorrhea in HþG, HþM, HþGþM and H group were
70.9%, 91.6%, 95.6%, and 69.0%, respectively. The 3-year

effective rates for dysmenorrhea in HþG, HþM, HþGþM
and H group were 51.3%, 88.6%, 90.6%, and 56.3%, respect-
ively. Compared with H and HþG groups, the effective rates
of HþM and HþGþM groups were significantly higher
(p< 0.05) (Table 6).

And the 6-month effective rates for menorrhagia after
HIFU in HþG, HþM, HþGþM and H group were 59.6%,
96.1%, 94.2%, and 53.5%, respectively. The 3-year effective
rates for menorrhagia after HIFU in HþG, HþM, HþGþM
and H group were 36.0%, 88.6%, 87.5%, and 48.5%, respect-
ively. Compared with H and HþG groups, the effective rates
in HþM and HþGþM groups were significantly higher
(p< 0.05) (Table 6).

Adverse effects

HIFU treatment was performed under conscious sedation
with a Ramsay Score around 4 points, and the patients toler-
ated HIFU treatment well. The most common intraprocedural
side effects included pain in the treatment area, transient leg

Table 3. Summary of patients’ follow-up details.

Follow-up time points No. of patients completed follow-up No. of patients lost to follow-up Pregnancy Menopause Re-intervention

3months 1623 359
6months 1622 360 8 7 3
1 year 1416 345 23 35 34
2 years 992 365 12 28 63�
3 years 597 396 7 28 46#

5 years 179 250 0 5 10
�Included 1 hysterectomy due to AUB-O; #included 3 hysterectomies due to AUB-O and 1 case of CIN III.

Table 4. Efficacy of HIFU ablation for dysmenorrhea in patients with adenomyosis.

Follow-up time points No. of patients Pre-HIFU score Post-HIFU score Effective rate % (n)

3months 1484 6.5 ± 2.0 1.3 ± 2.1� 89.0 (1320/1484)
6months 1465 6.5 ± 2.1 2.0 ± 2.5� 82.7 (1211/1465)
1 year 1246 6.4 ± 2.0 2.6 ± 2.8� 74.8 (932/1246)
2 years 826 6.0 ± 1.9 2.5 ± 2.6� 74.2 (613/826)
3 years 473 5.7 ± 1.9 2.4 ± 2.4� 74.2 (351/473)
5 years 152 5.2 ± 2.0 2.4 ± 2.3� 65.8 (100/152)
�Indicated a significant difference was observed in dysmenorrhea pain score between pre- and post-HIFU, all p< 0.001.

Table 5. Efficacy of HIFU ablation for menorrhagia in patients with adenomyosis.

Follow-up time points No. of patients Pre-HIFU score Post-HIFU score Effective rate % (n)

3months 793 3.7 ± 0.7 1.4 ± 0.9� 85.4 (677/793)
6months 786 3.7 ± 0.7 1.6 ± 1.1� 78.5 (617/786)
1 year 663 3.7 ± 0.7 1.8 ± 1.2� 72.7 (482/663)
2 years 417 3.6 ± 0.6 1.8 ± 1.1� 73.9 (308/417)
3 years 250 3.5 ± 0.6 1.8 ± 1.1� 72.4 (181/250)
5 years 76 3.6 ± 0.6 1.8 ± 1.2� 68.4 (52/76)
�Indicated a significant difference was observed in average menorrhagia severity score between pre- and post-HIFU,
all p< 0.001.

Table 6. Comparison of the effective rates among patients treated with differ-
ent adjuvant therapies.

Dysmenorrhea Menorrhagia

Groups
6months,
n (%)

3 years,
n (%)

6months,
n (%)

3 years,
n (%)

H 298 (69.0) 98 (56.3) 99 (53.5) 32 (48.5)
HþG 188 (70.9) 20 (51.3) 87 (59.6) 9 (36.0)
HþM 206 (91.6) 117 (88.6) 122 (96.1) 70 (88.6)
HþGþM 519 (95.6) 116 (90.6) 309 (94.2) 70 (87.5)
v2 157.449 72.174 170.522 54.981
p <0.001 <0.001 <0.001 <0.001
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pain, inguinal pain, sacrococcygeal pain, with an incidence of
88.3% (1750/1982). A burning sensation of the skin in the
lower abdomen occurred in 469 patients, but no skin burns
occurred. In addition, three patients reported small amounts
of vaginal bleeding and four cases of drastic changes in
blood pressure were observed. Based on the Society of
Interventional Radiology (SIR) classification system, all of
these adverse effects were classified as minor complications
(class A) and resolved without any treatment (Table 7).

Three months after HIFU treatment, we observed these
adverse effects: 521 patients complained of mild lower
abdominal pain, 190 patients had mild sacrococcygeal pain,
17 had low-grade fever, 48 cases reported abnormal vaginal
discharge and 9 cases had lower limb numbness or pain. We
encountered 1 case of lower limb movement disorder (class
C), 1 case of urinary retention (class C), 2 cases of vaginal
bleeding caused by endometrial injury (class D) and 1 case
of bowel perforation (class D). The major complications (class
C above) accounted for 0.63% of all the adverse effects after
HIFU ablation (Table 7).

Discussion

Uterine-sparing treatment of adenomyosis has been an
intense challenge. Surgical removal of adenomyosis often
results in large trauma and high incidence of recurrence due
to ill-defined margins of adenomyotic lesions. Therefore,
gynecologists have been seeking a new therapeutic tech-
nique with minimal trauma in the treatment of adenomyosis.
As a noninvasive therapeutic technique, HIFU has been
widely used in the treatment of adenomyosis in recent years.
The therapeutic mechanism of HIFU treatment is to focus
the ultrasound beams generated by a transducer outside the
body on the targeted lesion in the body. The mechanical
effect of ultrasound is converted into thermal and cavitation
effects, so that the temperature of the tumor tissue at the
focal point rises to above 60 �C instantly and coagulative
necrosis occurs without damaging the surrounding structures
[12]. The goal of HIFU treatment in the management of
adenomyosis is to selectively ablate the adenomyotic lesion,
thus to reduce the size of the uterus and to achieve symp-
tom relief.

Dysmenorrhea and menorrhagia are often the primary
causes of treatment for adenomyosis [1]. Several clinical
studies have indicated that HIFU is an effective treatment in
improving the symptoms of dysmenorrhea and menorrhagia
of patients with adenomyosis. Zhang et al. retrospectively
reviewed 202 patients with adenomyosis who underwent
ultrasound-guided HIFU, and the results showed that the
dysmenorrhea severity pain score and the menorrhagia
severity score of patients with adenomyosis decreased sig-
nificantly after HIFU (p< 0.001) [13]. Recently, a systematic
review and a meta-analysis also showed a significant reduc-
tion in dysmenorrhea 3months (SMD ¼ 1.83) and 12months
(SMD ¼ 2.37) after HIFU ablation, and a significant improve-
ment in quality of life at 6months (SMD¼ 3.0) and
12months (SMD¼ 2.75) [8]. This phenomenon may be
caused by inducing coagulation necrosis of adenomyotic
lesions and reducing the volume of the uterus. In addition,
HIFU may also decrease the local inflammatory factors and
the expressions of VEGF [14–16] in adenomyotic lesions,
which are considered the causes of dysmenorrhea and men-
orrhagia in adenomyosis [17–19]. In this study, among the
1623 patients who completed the 3-month follow-up, 1484
patients had dysmenorrhea, and 793 patients complained of
menorrhagia with a menorrhagia severity score equal to or
greater than three points. Our results showed that the dys-
menorrhea pain score and the menorrhagia severity score
significantly decreased after HIFU. In addition, HIFU has a
relatively high short-term and long-term efficacy for dysmen-
orrhea and menorrhagia. The effective rate for these two
symptoms was over 85% in the 3-month and 65% in the
5 years follow-up after treatment. These findings demon-
strated that HIFU is effective in relieving dysmenorrhea and
menorrhagia.

However, in this study, we noted that HIFU treatment had
a relatively poor long-term efficacy in treating adenomyosis.
The results showed that with the extension of follow-up
time, the effective rate of HIFU treatment in relieving symp-
toms of dysmenorrhea and menorrhagia gradually decreased.
So, in clinical practice in order to maintain the efficacy of
HIFU treatment and reduce the recurrence rate, HIFU com-
bined with GnRH-a and/or Mirena was adopted. In this study,
we compared the effective rates in dealing with dysmenor-
rhea and menorrhagia in patients using different post-HIFU
adjuvant therapies. The results showed that the HþM and
HþMþG group had higher effective rates than the other
groups. These indicated that Mirena as a post-HIFU adjuvant
therapy can significantly improve the treatment results of
HIFU for adenomyosis. The role of GnRH-a was limited, as it
seemed to only improve the short-term efficacy and did not
improve the long-term treatment results. Therefore, for
patients with adenomyosis without fertility requirements,
HIFU treatment should be combined with Mirena for as long
as possible. If the uterus is too big to insert the Mirena dir-
ectly, GnRH-a can be used before Mirena insertion. For
patients who want to conceive, GnRH-a is recommended
after HIFU treatment. However, patients should be informed
of the poor long-term efficacy combined with GnRH-a alone

Table 7. Adverse effects of HIFU.

Adverse effects No. of patients SIR class

During HIFU
Pain (inside and outside the treatment area) 1750 Class A
Skin burning sensation 469 Class A
Vaginal bleeding 3 Class A
Drastic changes in blood pressure 4 Class A

After HIFU�
Lower abdominal pain 521 Class A
Sacrococcygeal pain 190 Class A
Vaginal discharge 48 Class A
Fever 17 Class A
Leg pain 9 Class B
Leg movement disorder 1 Class C
Urinary retention 1 Class C
Vaginal bleeding 2 Class C
Bowel perforation 1 Class D
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and should be guided to get pregnant as soon as possible
after treatment.

Safety is always a main concern. In this study, we found
the main adverse effects during and after the HIFU treatment
were classified as SIR class A/B. Major complications were
rare, including 1 case of lower limb movement disorder (class
C), 1 case of urinary retention, 2 cases of vaginal bleeding
caused by endometrial injury (class D) and 1 case of bowel
perforation (class D). The lower limb movement disorder may
be explained by sciatic nerve injury; fortunately, she recov-
ered in 6months after taking neurotrophic drugs, non-ster-
oidal anti-inflammatory drugs, and physical treatment.
Urinary retention occurred in this patient because the blad-
der was excessively filed with normal saline during the pro-
cedure of HIFU treatment. The patient recovered after having
an indwelling catheter for three days. Vaginal bleeding was
caused by endometrial injury during HIFU treatment; avoid-
ing excessive ablation is the key to minimizing this complica-
tion. So the focus should be kept at 1.5 cm away from the
endometrium during treatment. These two patients under-
went hysteroscopy to clear the necrotic tissue and the bleed-
ing subsided. Bowel perforation is a rare complication that
can occur after HIFU treatment with an incidence of 0.02%,
and often has to be treated by surgery [20]. In this study,
the bowel perforation occurred 4 days after HIFU and the
patient underwent a surgery. We carefully reviewed this case
and found an adhesion of the bowel and the uterus; the
lesion was over treated.

This study is limited because it is a retrospective study
with many patients lost during long-term follow-up, and this
may cause bias in the results. Another limitation of this study
is that we only analyzed the symptom improvement. We did
not get to compare the volume changes of the uterus and
the lesions after HIFU treatment because many patients lived
in different cities far away from the hospital and chose to
visit their local hospital to check the ultrasound; it is difficult
to obtain imaging results by telephone follow-up. Also, the
patients treated with different adjuvant therapies were non-
randomized when enrolled; these results may also be biased.
Therefore, in the future, a randomized study is needed to
validate these findings.

Based on the results of this study, we concluded that
HIFU is a safe and effective treatment in improving the
symptoms of dysmenorrhea and menorrhagia of patients
with adenomyosis. HIFU combined with Mirena or
MirenaþGnRH-a can significantly enhance the long-term
treatment results. Future randomized studies with large num-
ber of subjects are needed to investigate the efficacy of HIFU
treatment combined with adjuvant therapies.
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