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Abstract 

 

 High-intensity focused ultrasound therapy has received increasing 

interest in the management of benign uterine tumors. Either magnetic resonance 

or ultrasound imaging has been used to target and monitor the ablation process. 

This article provides an overview of the background, clinical use, treatment 

outcomes and safety of high-intensity focused ultrasound in the treatment of 

uterine fibroids and adenomyosis; including a summary of clinical trials 

comparing magnetic resonance- or ultrasound-guided high-intensity focused 

ultrasound, with other minimally invasive or surgical interventions. The 

potential of this treatment modality as an alternative uterine-sparing option for 

women with fibroids and adenomyosis is discussed. 
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Introduction 

 

 High-intensity focused ultrasound (HIFU) is a relatively new minimally 

invasive modality for treating benign tumors. In gynaecology, it has been 

considered a uterine-sparing option for women seeking alternatives to 

hysterectomy for uterine fibroids and adenomyosis. It is a technology that 

focuses beams of ultrasound wave at one point, where the highest magnitude of 

energy is deposited. The principle of using this extracorporeal source of focused 

ultrasound energy to induce coagulative necrosis in the target tissue without 

damaging the overlying and surrounding vital structures was introduced by 

Lynn et al in 1942 [1]. However, this technique did not progressed rapidly 

because of inadequate targeting methods. Since the 1980s, HIFU has started to 

receive considerable interest in the management of solid tumors; and more 

recently, HIFU has been applied in the management of uterine fibroids and 

adenomyosis. Results obtained by various research groups have shown that 

HIFU in the treatment of fibroids and adenomyosis is safe, effective and highly 

acceptable to patients [2,3,4]. This article reviews the background, clinical 

application, and treatment outcomes of HIFU in the treatment of uterine fibroids 

and adenomyosis.   

 

Principles of HIFU therapy 

 

 HIFU incorporates multiple ultrasound beams produced by piezoelectric 

or piezoceramic transducers directed into a three-dimensional focal point of 

typically a small volume of 5 mm in diameter and 10 mm in length. The intention 

is to raise and maintain at the target tissue a temperature of above 60°C for more 

than 1 second or longer, in order to cause coagulative necrosis and cell death. 

Synergistically, mechanical effect mostly by cavitation (intracellular water 

expands and contracts under the influence of acoustic pressure and develops 

microbubbles, which suddenly collapse and produce shock waves), and 

damaging effect to tumor blood vessels, also contribute to tissue destruction. 

During the ablation process, the HIFU beam has to be targetted and monitored 

under image guidance either by magnetic resonance or ultrasound.  
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 Magnetic resonance-guided imaging allows excellent anatomic resolution 

and accurate localization of treatment targets. It evaluates treatment adequacy 

by real-time temperature mapping changes. Currently,  the only United States 

Food and Drug Administration (FDA) approved magnetic resonance-guided high 

intensity focused ultrasound (MRgHIFU) system for fibroid treatment is the 

ExAblate device (Insightec, Tirat Carmel, Israel). Another system, Sonalleve, 

which is developed by Philips Healthcare (Guildford, Surrey, United Kingdom) 

has received Conformité Européene (CE) marking for fibroid treatment. 

 

 In 2002, Wang et al. reported their initial experience of ultrasound-guided 

HIFU (USgHIFU) on 6 patients, and concluded that it was safe and effective in 

treating uterine fibroids [5]. USgHIFU utilizes greyscale or echogenicity changes 

to determine the adequacy of fibroid ablation, and although it has been 

suggested to be cheaper [6] and require shorter treatment time than MRgHIFU 

[2], these have never been confirmed in any studies.  The JC HIFU system 

(Chongqing Haifu Technology, Chongqing, China; Fig. 1) has been installed at 

Queen Mary Hospital since 2006 mainly for the treatment of hepatocellular 

carcinoma [7]; and since 2012 for the treatment of uterine fibroid [2]. This HIFU 

system consists of a real-time 3.5-MHz diagnostic ultrasound scanner integrated 

into the center of a 12-cm in diameter, 15-cm in focal length, 0.8-MHz 

therapeutic ultrasound transducer (Fig. 2). The therapeutic system can attain an 

acoustic output power of up to 400 W. The ultrasound transducer system which 

is emerged in a degassed water circulation system, has a capability of 6-

directional motion, and is controlled by a master computer unit. During 

treatment, the entire lesion is divided into slices of 5 mm. The acoustic output 

power is set between 350 and 400 W, and with successive sweeps from the deep 

to the shallow region, the entire volume of the lesion is ablated.  Other similar 

USgHIFU systems, including the HIFU-2001 (SJTU Suntec Industry, Shanghai, 

China), HIFUNIT9000 (Shanghai A&S Science and Technology, Shanghai, China), 

and FEP-BY Series (China Medical Technologies, Beijing, China) are also 

currently used clinically for the treatment of fibroids. However, none of these 

systems described have received FDA approval. More recently, the new Mirabilis 
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HIFU system Prototype (Analogic Corporation, Peabody, MA) pilot trial has 

demonstrated an effective and safe profile and a short treatment time [8]. 

  

Patient selection 

 

 The selection criteria for HIFU therapy vary depending on the experience 

of individual centers. Generally, this treatment is applicable for premenopausal 

women with symptomatic fibroids and/or adenomyosis. However, women with 

pedunculated fibroid, fibroid suspicious of malignancy, known or suspected 

extensive pelvic adhesions such as a history of acute pelvic inflammatory 

disease, severe pelvic endometriosis, or major lower abdominal surgery are 

generally considered contraindications for the treatment [2,3,4]. Women who 

desire future fertility are used to be inappropriate candidates for the treatment 

but with expanded experience and knowledge of pregnancy outcomes following 

treatment, some centers may allow women who desire future fertility to undergo 

HIFU treatment [4]. In 2009, the FDA changed the labeling of MRgHIFU to take 

into account the desire for future pregnancy and not to have this as an absolute 

contraindication [9]. Women with thick abdominal wall are considered relative 

contraindication particularly in relation to MRgHIFU when obese women may 

have difficulty in positioning within the bore of the magnetic resonance machine. 

It is possible that once a center has accumulated more experience, these criteria 

can be loosened, which can accommodate more patients who are eligible for the 

therapy.  

 

HIFU procedure 

 

 In most centers, selected patients are screened with pretreatment 

magnetic resonance imaging to establish the size, number, and exact location of 

fibroids, and to exclude other associated conditions such as adenomyosis and 

adnexal lesions. Pretreatment planning provides an opportunity to mimic the 

treatment process and is performed with the patient lying prone on the 

treatment table. The path of sonication, the depth of the target, the proximity of 

the target to the sacrum, and the likelihood of the presence of a bowel loop along 
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the path of sonication are evaluated. 

 

 The HIFU procedure, both magnetic resonance- and ultrasound-guided, 

are performed with the patient under intravenous conscious sedation, which 

allows for continuous patient feedback and reduces patient movement to a 

minimum. With a Foley catheter placed in the urinary bladder, the patient is 

carefully placed in the prone position so that the skin overlying the fibroid to be 

treated is in contact with degassed water. During treatment, the fibroid is 

ablated systemically, under magnetic resonance or ultrasound guided imaging, 

using temperature mapping or greyscale changes respectively to determine the 

adequacy of fibroid ablation. 

 

 Post-treatment management consists of maintaining the patient in prone 

position for about 1 hour and cooling the urinary bladder with the use of cold 

normal saline solution. Analgesics such as diclofenac and acetaminophen are 

given for pain relief. Magnetic resonance imaging can be performed within the 

first 24 hours to determine the amount of the nonperfused volume (NPV), which 

is an indicator of tissue necrosis and a marker of subsequent treatment success. 

 

Treatment outcomes 

 

 In most studies, treatment effectiveness of HIFU for fibroid is evaluated 

by the degree of fibroid volume reduction, subsequent symptom resolution, and 

the rate of reintervention for persistent or recurrent symptoms. Fibroid volume 

is measured in longitudinal, anteroposterior, and transverse dimensions and was 

calculated using the following formula: V = 0.5233 X D1 X D2 X D3, where V 

indicates fibroid volume; D1, longitudinal dimension; D2, anteroposterior 

dimension; and D3, transverse dimension. Improvement of menorrhagia is 

usually measured by the symptom severity score, using a validated health- and 

symptom-related quality of life questionnaire specific to fibroids, known as the 

Uterine Fibroid Symptom and Quality of Life questionnaire (UFS-QOL) [10].  
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 In patients with adenomyosis, the improvement of menorrhagia is 

reported using the symptom severity score as applied to fibroids and/or the 

menorrhagia scale which is scored according to patients’ descriptions on a 5-

point scale or using a menstrual score chart as described by Sharp et al. in 1995 

[11]. The reduction of dysmenorrhea is determined based on the menstrual pain 

score using a visual analog scale.  

 

 Indicator of treatment efficacy also includes the NPV, which is the 

percentage of the fibroid or adenomyotic volume being ablated and is shown as a 

nonenhancing area on contrast-enhanced T1-weighed magnetic resonance 

imaging after the treatment. This NPV has been shown to be associated with the 

degree of symptom improvement and fibroid volume reduction [12,13].  

 

MRgHIFU and fibroids 

 

 Despite using the restricted protocols as limited by the FDA, early results 

demonstrated promising results. Hindley et al. in 2004 reported that 79.3% of 

109 patients had significant improvement in their fibroid symptoms after 

treatment, with a mean decrease in the fibroid volume of 13.5% at 6 months 

[14]. Rabinovici et al. also reported similar results in 35 treated women, with 

69% of patients reporting significant or partial improvement in symptoms. In 

addition, there was a 12% and a 15% reduction in fibroid volume 1 month and 6 

months after treatment respectively [15]. Longer follow up studies at 12–24 

months’ follow-up after MRgFUS provide some information about the durability 

of treatment. Stewart et al. evaluated 82 patients at 12 months’ followup and 

noted an average of 10% fibroid volume reduction and sustained symptom relief 

in 51% of the patients [16]. In a review of 359 patients from the data of multiple 

clinical trials, Stewart et al. demonstrated that the maximal decrease in fibroid 

volume was approximately 25% at 12 months after treatment, which is related 

to the treated volumes [12]. In a 4-year series of 130 women published in 2011, 

Gorny et al reported symptomatic improvement in 85.7%, 92.9%, and 87.6% of 

patients at 3, 6 and 12 months’ follow up, respectively [13].  
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 A more recent literature reivew by Pron in 2015 demonstrated a clinically 

significant reduction in fibroid-related symptoms after MRgHIFU in studies 

conducted in 10 countries, although few involved follow-up longer than 1 year 

[17]. Nine studies involving the restricted protocols and seven studies involving 

protocols that allowed complete or near-complete ablation.  All studies reported 

significant reduction in mean symptom severity scores, over baseline values at 3 

month to up to 36 months after treatment [17]. The ranges of fibroid volume 

reduction from the 5 studies reviewed were 12.6-18.1% (3-month, from 2 

studies), 12.6-25.0% (6-month, from 4 studies), 9.3-30.0% (12-month, from 3 

studies) , and 32.3% (36-month, from 1 study) [17]. Retreatment rates ranged 

from 4.9-33.3% at 12 months after treatment in early clinical studies involving 

the restricted protocols, and 38.0-50.0% at 12 months after treatment in later 

reports involving near-complete ablation [17]. The most common retreatment 

was hysterectomy (50%; 47/94) [17]. In a recently published PROMISe trial, the 

MRgHIFU group had more improved symptom severity scores by 12 weeks when 

compared to the placebo group (mean 31 points and 13 points, respectively) 

[18]. The mean fibroid volume decreased 18% in the MRgHIFU group with no 

decrease in the placebo group at 12 weeks. Two years after MRgHIFU, 4 of 12 

women who had a follow-up evaluation, had undergone another fibroid surgery 

or procedure [18]. 

 

USgHIFU and fibroids 

 

 In 2002, Wang et al. reported their preliminary results of using USgHIFU 

in treating 6 fibroids in 6 patients, and showed a 63.2% reduction in fibroid 

volume over 4 to 12  months, with significant improvement of symptoms in 5 

patients [5]. With further development of imaging monitoring technology and 

the therapeutic technique, HIFU has been clinically considered an alternative 

treatment for uterine fibroids in China [19]. In an earlier review of 8 articles 

published from 2005 to 2012 on USgHIFU, the percentage of patients who 

showed improvement after the procedure was 48.2% at 3 months after 

treatment to up to 89.5% at 6 months; with a 38.5% and 48.8% reduction of 

symptom severity scores at 6 and 12 months after treatment respectively [2]. 
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The percentages of fibroid volume reduction at 3, 6, and 12 months were 27.2-

47.1%, 47.9-73.1% and 50.3-78.9% respectively [2]. In a more recent reviw of 

the cases that were treated in 10 centres in China between 2006 and 2013 using 

an NPV ratio of over 25% as a technical success, 98.4% (7319/7439) of the 

uterine fibroids had successful ablation with a mean NPV ratio of 83.1 ± 15.6% 

(range 25-100%). The NPV ratio was greater than 70% in more than 80% of the 

treated fibroids. On the basis of these NPV ratios achieved, the re-intervention 

rate was less than 10% after 24-month follow-up [19].  

 

HIFU and adenomyosis 

 

 In 2007, Fan et al. tested the feasibility of using MRgHIFU for the 

treatment of adenomyosis [20]. Ten patients with symptomatic adenomyosis 

were treated with MRgHIFU. An average NPV ratio  of 62.5 ± 21.6% were 

achieved. All patients experienced symptom relief with no complications 

occurred [20]. The results of this study, together with those from 10 other 

studies on adenomyosis treatment were reviewed in a recent article [3]. Five 

studies were on MRgHIFU treatment and 6 were on USgHIFU treatment, 

consisting of 84 and 1066 patients respectively. The degree of menorrhagia 

reduction after treatment were reported in 10 studies and ranged from 12.4-

33.3% (1-month), 25.3-80.8% (3-month), 16.4-52.4% (6-month), 24.9-66.4% 

(12-month), 44.0% (18-month), and 44.8%  (24-month) [3]. The reduction of 

dysmenorrhea, as determined based on the menstrual pain score, was evaluated 

in seven studies; all showed a reduction of dysmenorrhea at 3 months (range, 

25.0-83.3%), 6 months (44.7-100%), 12 months (64.0-72.1%), 18 months 

(54.2%), and 24 months (56.0%) [3]. Five studies reported the degree of uterine 

volume reduction after HIFU therapy, with values ranging from 12.7-54.0% over 

follow-up periods of 1 to 12 months [3]. The NPV was reported in 7 studies, with 

mean values ranging from 24.4-62.5% [3]. 

 

Safety 

 

 Although, studies had demonstrated that HIFU is safe in treating uterine 
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fibroids and adenomyosis, when HIFU was first introduced, adverse effects such 

as skin burn and nerve injury had been reported [14,16,19]. With the 

improvement of this technique and increase of physicians’ experience, the rate of 

adverse effects has decreased dramatically [19]. Complications reported in most 

clinical or comparative cohort studies are evaluated based on the standards as 

defined by the Society of Interventional Radiology Standards of Practice 

Committee Classification of Complications by Outcome [21]. Major complications 

were defined as those requiring therapy or minor hospitalization of less than 48 

hours (Class C); requiring major therapy, unplanned increase in the level of care, 

or prolonged hospitalization of more than 48 hours (Class D); having permanent 

adverse sequelae (Class E); or resulting in death (Class F). 

 

 From the recent Ontario Health Technology Assessment Series 

publication, reviewing 21 studies on MRgHIFU comprising 1,594 patients, 26 

major complications (1.6%) were reported [17]. The rate was higher with the 

restricted protocol (4.1%; 22/534) when compared to the complete or near-

complete ablation protocol (0.4%; 4/1,060). The major adverse events included 

deep venous thrombosis; non-target thermal injury such as sciatic nerve palsy or 

skin burn; transfusions; and re-hospitalizations for various conditions including 

fever, removal of discharging ablated fibroid products, urinary tract infection, 

endometritis, and yeast infection [17]. 

 

 At the First international symposium devoted to MRgHIFU, ‘‘MRgFUS 

2008’’ (October 6–7, 2008, Washington, DC), the participants reported a total of 

17 adverse events, which were not previously reported in the published 

literature: 5 neuropathies, 4 grade 1–2 skin burns, performance of 2 emergency 

hysterectomies, 2 abdominal wall edemas, 1 bowel injury, 1 bladder injury, 1 

deep vein thrombosis, and 1 fat necrosis [22].  

 

 In a large retrospective review on 9988 patients with USgHIFU 

treatments, 1062 patients (10.6%) presented with 1305 adverse events; of 

which only 24 events (1.8%) were Class C and 8 (0.6%) were Class D [23]. The 

most common complications were vaginal discharge (8.7%) and lower 
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abdominal pain (2.3%). Twenty-six patients had skin burn (0.3%) and 2 patients 

had intestinal perforation (0.02%) [23].  

 

 The most commonly reported complication of HIFU therapy for fibroids is 

skin burn [24]. In a retrospective analysis of 115 women with symptomatic 

fibroids who underwent MRgHIFU, 2 cases (1.7%) of first-degree skin burn were 

reported [25]. Lee et al. reported their experience on 618 patients who had 

USgHIFU for fibroids and adenomyosis, and the incidence of skin burn was 1.3% 

(8/618, 5 cases of first degree and 3 cases of second degree) [26]. Other 

complications in the same series included foot drop (1 case), transient unilateral 

leg weakness (5 cases), tumor lysis syndrome with transient acute prerenal 

failure (1 case), sleep apnea due to a sedative agent (1 case) and transient 

hematuria (10 cases) [26].  In a recently published prospective multicentre 

patient choice cohort study (IDEAL Exploratory study), the incidence of second 

degree skin burn was 0.2% (3/1353) [27]. 

 

 There has been concern on the potential impact of hysterectomy and 

uterine artery embolization on ovarian reserve for the treatment of fibroids, 

mainly due to their effects on ovarian perfusion [28-30]. Ovarian dysfunction can 

lead to accelerated onset of menopause and diminished fertility. During HIFU, 

therapeutic ultrasound waves travel between the transducer and the targets. 

Therefore, there is a possibility that HIFU may adversely affect ovarian reserve if 

one or both ovaries are located along the course of sonication. Using anti-

Mullerian hormone as a marker, our preliminary findings suggest that ovarian 

reserve is not affected by USgHIFU therapy in premenopausal women over age 

40 [31]. Whether this is an advantage of HIFU over hysterectomy or uterine 

artery embolization in the treatment of fibroids, will need to be confirmed by 

further studies. 

 

Comparative studies 

 

A summary of the clinical trials comparing between MRgHIFU or USgHIFU, with 

other minimally invasive or surgical interventions, is outlined in Table 1 [27, 32-
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40]. All studies are on fibroid treatment and none on adenomyosis. There is no 

randomized trial comparing MRgHIFU to other interventions except for the 

recently published periprocedural outcomes comparing MRgHIFU and fibroid 

embolization [36]. However, there are randomized trials comparing USgHIFU to 

myomectomy and to radiofrequency ablation. There is no comparison between 

MRgHIFU and USgHIFU. Study findings suggest that HIFU treatment of fibroids is 

associated with fewer complications, and shorter hospital stay, when compared 

with hysterectomy, but MRgHIFU is associated but more reinterventions, when 

compared with uterine artery embolization and hysterectomy. The long-term 

results of the FIRSTT Trial comparing MRgHIFU and uterine artery embolization 

on the effectiveness for symptom relief, economic utilization, and ovarian 

reserve after treatment, when available, will add to our knowledge [41].   

 

Pregnancy after HIFU 

 

 When the ExAblate System was initially introduced as a uterine sparing 

procedure for fibroids, it was only FDA approved for women who had no desire 

for future childbearing. The reason was the uncertainty on the impact of HIFU on 

reproductive and pregnancy outcomes. However, with increased number of 

apparently favourable experience from women who conceived successfully after 

HIFU, the FDA in 2009 stated that “patients should have completed child 

bearing” to be eligible for the procedure [9].  

 

 Most evidences on pregnancies after HIFU are from case reports and 

series. Rabinovici et al. reported the largest series of 54 pregnancies in 51 

women after MRgHIFU [42]. Live births occurred in 41% of pregnancies, with a 

28% spontaneous abortion rate, an 11% rate of elective pregnancy termination, 

and a 20% (11/54) ongoing pregnancies beyond 20 gestational weeks [42]. In 

another review of 35 published reports of live birth following MRgHIFU, 54% 

(19 of 35) of pregnancies resulted in vaginal delivery [43]. However, the 

heterogeneity of these data is great, and the power of this case series is too low 

to detect rare but serious outcomes, such as uterine rupture and placenta 

accreta.   
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 In a case series, which followed 24 women with unintended pregnancy 

following USgHIFU, 7 women carried their pregnancies to term and all were 

delivered by cesarean section. Of the remaining pregnancies, 2 had spontaneous 

miscarriage and 15 had elective termination [44]. In a recently completed follow 

up of 68 HIFU-treated adenomyosis patients who wished to conceive, 54 patients 

conceived at a median of 10 months (range 1–31 months) post-HIFU, and 21 of 

them delivered healthy babies. No uterine rupture occurred during gestation or 

delivery. However, 20 of the 54 patients had spontaneous miscarriage, and the 

outcomes of the remaining 13 patients were not reported [45].  

 

 The minimally invasive nature of HIFU, together with its ability to ablate 

fibroids or adenomyoma with less uterine scarring when compared with surgery, 

suggests that HIFU could be a well tolerated approach for patients desiring 

fertility and may not increase obstetric risk [6]. In addition, it was observed that 

patients with submucous fibroids and adenomyosis who had infertility, 

conceived after HIFU treatment and delivered term babies [46-48]. The results 

suggested that HIFU seems to be a safe treatment option for patients desiring 

future fertility. It is also reassuring that studies are underway to further evaluate 

the use of HIFU in patients desiring future fertility [41].  

 

Conclusions 

 

 HIFU appears to be effective and safe in the management of symptomatic 

fibroids and adenomyosis. However, more information on long-term outcomes 

and safety are essential to enable continual expansion of its clinical applications. 

Although emerging evidence of successful pregnancy outcomes in patients after 

HIFU treatment are available, further studies are needed to ensure this therapy a 

safe uterine-sparing modality in women who desire future fertility.  
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Practice Points 

• HIFU seems to be a promising minimally invasive, uterine sparing 

treatment for uterine fibroids and adenomyosis, resulting in improved 

quality of life and diminished fibroid size. 

• Studies have suggested that HIFU is relatively safe in treating uterine 

fibroids and adenomyosis with a small risk of advise effects notably skin 

burn. 

• Existing data suggested that HIFU seems to be a safe treatment option for 

patients desiring future fertility and may not increase obstetric risk. 

Research Agenda 

• Further randomized controlled trials to determine the efficacy, safety and 

fertility outcome of HIFU versus other minimally invasive or conventional 

treatment modality for fibroids and adenomyosis. 

• Trials to compare between MRgHIFU and USgHIFU. 

• More data is needed on the fertility and pregnancy outcomes following 

HIFU treatment. 
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Figure Legends 

 

Figure 1. JC high-intensity focused ultrasound system. 

 

Figure 2. Real-time diagnostic ultrasound scanner integrated in the center of 

the therapeutic ultrasound transducer.  
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Table 1. Summary of the clinical trials comparing between MRgHIFU or USgHIFU, with other minimally invasive or surgical interventions. 

Author, Year (Country) Study Design Number of participants Outcomes 

MRgHIFU versus abdominal hysterectomy (AH) 

Taran et al, 2009 (USA, 

Israel, UK, Germany) [32]  

Prospective cohort 109 MRgHIFU; 83 AH MRgHIFU had faster recevery, less clinical complications 

and adverse events (12.8%) than AH (39.8%); SF-36 

subscale scores in MRgHIFU was worse at 6 months and 

had 4 treatment failures. 

MRgHIFU versus uterine artery embolization (UAE) 

Froeling et al, 2013 

(Germany) [33] 

Prospective cohort 

(mid-term results) 

50 MRgHIFU; 30 UAE MRgHIFU had less improvement in total HRQoL score, with 

higher reintervention rate (30.0%) than UAE (6.7%) 

Froeling et al, 2013 

(Germany) [34] 

Prospective cohort 

(long-term results) 

36 MRgHIFU; 41 UAE MRgHIFU had less improvement in symptom severity and 

total HRQoL scores, with higher reintervention rate (66.7%) 

than UAE (12.2%) 

Ikink et al, 2014 

(Netherlands) [35] 

Prospective cohort  51 MRgHIFU; 68 UAE MRg-HIFU had less effect on symptom relief and 

HRQoL improvement than UAE. Reintervention rate after 

MR-HIFU (35.3%) was 7.1 times higher than after UAE (4.4) 

Barnard et al, 2017 (USA) 

[36] 

randomized trial and 

comprehensive 

cohort 

(Periprocedural 

outcomes) 

43 MRgHIFU; 40 UAE MRgHIFU had longer treatment times, but UAE had longer 

recovery times and used more prescription medications 
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USgHIFU versus hysterectomy and myomectomy 

Chen et al, 2017 (China) 

[27] 

Prospective cohort 1353 USgHIFU; 472 

hysterectomy; 586 

myomectomy 

HIFU caused substantially less morbidity than surgery,with 

similar longer-term QoL 

  

USgHIFU versus myomectomy 

Wang et al, 2013 (China) 

[37] 

Randomized trial 60 USgHIFU; 60 AM* USgHIFU had fewer post-operative complications, and 

shorter hospital stay 

Wang et al, 2013 (China) 

[38] 

Randomized trial 48 USgHIFU; 52 AM* No differences in sexual function between USgHIFU and AM 

at 3 and 6 months after treatment 

Wang et al, 2014 (China) 

[39] 

Prospective cohort  83 USgHIFU; 39 LM* USgHIFU led to comparable QoL and symptom 

improvement, fewer clinical complications and adverse 

events, shorter hospital stay, and faster recovery 

 

USgHIFU versus radiofrequency ablation (RFA) 

 

Meng et al, 2010 (China) 

[40] 

Randomized trial 50 USgHIFU; 50 RFA Complete ablation rate of USgHIFU was lower than that of 

RFA. No severe complications noted in both groups 

* AM = abdominal myomectomy; LM = laparoscopic myomectomy 

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Highlights 

• An overview of the background, clinical use, treatment outcomes and 

safety of high-intensity focused ultrasound (HIFU) in the treatment of 

uterine fibroids and adenomyosis is provided. 

• HIFU seems to be a promising minimally invasive, uterine sparing 

treatment for uterine fibroids and adenomyosis, resulting in improved 

quality of life and diminished fibroid size. 

• Studies have suggested that HIFU is relatively safe in treating uterine 

fibroids and adenomyosis with a small risk of advise effects notably skin 

burn. 

 


