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Abstract
Introduction: Uterine fibroids are the most common benign tumors among women, 
and it is estimated that approximately 70% of women have one or multiple fibroids 
by the age of menopause. About 30% of these women suffer from symptoms related 
to the fibroids. Magnetic resonance-guided high-intensity focused ultrasound (MR-
HIFU) is a novel, non-invasive treatment method for symptomatic uterine fibroids.
Material and Methods: In this prospective, single-centre follow-up study, 175 women 
with symptomatic uterine fibroids were treated with MR-HIFU. The effect of MR-HIFU 
on fibroid symptoms and quality of life was evaluated using a uterine fibroid-specific 
quality of life questionnaire (UFS-QoL). The main outcome measure was the symptom 
severity score and quality of life (QoL) before the MR-HIFU and 3 and 12 months after 
the treatment. This study was registered at clini​caltr​ials.​gov (NCT03937401).
Results: The median symptom severity score decreased from 56 (IQR 44–69) at 
baseline to 28 (IQR 16–44) at 3 months (p < 0.01) and 25 (IQR 16–38) at 12 months 
(p < 0.01) after treatment. The QoL score increased from a median of 48 (IQR 33–66) 
at baseline to 73 (IQR 59–93) at 3 months (p < 0.01) and 78 (IQR 66–90) at 12 months 
after treatment (p < 0.01). The reintervention rate during the 12-month follow-up 
was 2%.
Conclusions: MR-HIFU significantly reduces the severity of fibroid-related symp-
toms in selected patients as early as 3 months after MR-HIFU. The effect persists at 
12 months. There is also a significant improvement in the quality of life 3 months after 
treatment, which further increases at 12 months.
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1  |  INTRODUC TION

Uterine fibroids are the most common benign neoplasms in women, 
occurring in up to 70% of women by menopause.1,2 A third of these 
women develop symptoms, reducing their quality of life. The symp-
toms most commonly related to uterine fibroids are menorrhagia or 
other bleeding disorders and various pain or bulk symptoms. Uterine 
fibroids can interfere with fertility, being associated with miscar-
riages and infertility.2,3

There are multiple ways to treat fibroid symptoms. Several types 
of pharmacological agents are available.4 Medical therapy, however, 
requires long-term compliance since the symptoms usually return if 
the medication is discontinued. Operative options include hysterec-
tomy or myomectomy. Less invasive radiological treatment methods 
are uterine artery embolization (UAE) and high-intensity focused 
ultrasound (HIFU).5–8 Magnetic resonance-guided HIFU (MR-HIFU) 
is a non-invasive thermal ablation method based on the rapid heat-
ing of the target tissue. The procedure is performed under real-time 
magnetic resonance imaging, offering excellent image guidance 
and simultaneous temperature monitoring.6,9 Unlike UAE and hys-
terectomy, MR-HIFU is a viable option for women seeking future 
pregnancies. Earlier studies have shown that no negative effect on 
ovarian reserve is caused by MR-HIFU, and also normal pregnancies 
after HIFU treatment have been reported in several studies.10,11 The 
technical treatment success of MR-HIFU is assessed by calculating 
the non-perfused volume (NPV), which is the volume of the fibroid 
ablated during the treatment.

MR-HIFU offers several benefits in the treatment of symptom-
atic fibroids. However, the treatment is not suitable for all fibroids, 
and the histological structure and vascularisation of the fibroid, for 
example, affect treatment efficacy. Radiologically, fibroids are a 
heterogeneous group of tumors, and various parameters can be as-
sessed from preoperative MR images and used to predict treatment 
efficacy. Most often, the so-called Funaki classification, in which the 
fibroids are classified into three classes by their signal intensity in 
a T2-weighted MR image, is used.12 In addition, other parameters 
such as apparent diffusion coefficient and fibroid perfusion should 
be included in the preoperative analysis to improve the treatment 
success.12,13

The modern concept of fibroid treatment highlights the clini-
cal outcomes of the various therapies, since the main objective is 
to offer the patients sustainable symptom relief and improvement 
in quality of life by means of therapy that is the least invasive and 
safest possible. A commonly used clinical assessment tool is the 
validated uterine fibroid-specific symptom and quality of life ques-
tionnaire (UFS-QoL). It consists of questions both regarding the 
fibroid symptom severity (symptom severity score, SSS) as well as 
the effect of fibroid symptoms on different aspects of quality of life 

(QoL).14 Here we report the clinical outcome assessed with the UFS-
QoL questionnaire of patients treated for uterine fibroids in Turku, 
Finland, since 2016.

2  |  MATERIAL AND METHODS

A total of 175 women were recruited in this prospective, single-
center follow-up study between May 2016 and November 2023. All 
patients had at least one symptomatic uterine fibroid, as evaluated 
in the gynecological department of Turku University Hospital, and 
were deemed suitable for MR-HIFU treatment. Written informed 
consent was obtained from all patients. The patients were initially 
referred to the gynecological department for evaluation of symp-
toms and their relation to the fibroid. All available treatment options 
were carefully discussed with the patients. Patients considered clini-
cally suitable for MR-HIFU were referred for MR imaging to evaluate 
the technical suitability of the treatment. For each patient, a team 
consisting of experienced practitioners, one gynecologist, and one 
radiologist (KJ and GK) carried out the evaluation of suitability for 
MR-HIFU. A significant proportion of the patients were found to 
be unsuitable for the treatment. However, no record of these re-
jected patients was kept, and the exact proportion is not known. 
Our screening protocol for assessing the patients' suitability for MR-
HIFU treatment is written in more detail in Appendix S1.

The primary outcome of this study was the effect of MR-HIFU 
treatment on the patient's fibroid-related symptoms. The secondary 
outcome was the reintervention rate.

Planning MR images were obtained shortly before the treatment, 
and control images were obtained after the treatment to confirm 
the results. The NPV was defined immediately after the treatment. 
NPV values were determined by our radiologist (AY), who manually 
outlined the non-enhancing part of the treated fibroid on contrast-
enhanced T1 weighted MR images and compared that to the whole 
volume of the fibroid, which was determined using T2 weighted 
MR images. Volumes were calculated using GE AW server 3.2 (GE 
HealthCare, Chicago, Illinois, USA).

K E Y W O R D S
fibroid, MR-HIFU, quality of life, uterine fibroid

Key message

Uterine fibroids are common benign tumors that cause 
symptoms decreasing the quality of life for many women. 
MR-HIFU is a non-invasive treatment method that signifi-
cantly reduces the severity of fibroid-related symptoms in 
selected patients.
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The patients filled in the UFS-QoL questionnaire before the 
treatment, and this is taken as the baseline in our study. All patients 
were seen 3 months after the treatment, and this appointment in-
cluded the UFS-QoL questionnaire, a clinical evaluation with a gyne-
cological ultrasound, and an MRI. The same protocol was performed 
12 months after the treatment. If a patient failed to make a follow-up 
visit and was not reached after two attempts from the hospital, the 
patient was considered as lost to follow-up.

All the treatments were performed using an extracorporeal 
tabletop MR-HIFU system (Sonalleve V2, Profound medical Inc., 
Mississauga, Canada). The treatment planning was conducted by 
positioning the ellipsoid treatment cells into the targeted fibroid. 
This was performed one by one to cover the whole fibroid. Test 
sonication was carried out, and the treatment power was selected 
based on it. The aim was to achieve the best possible tempera-
ture rise in the target tissue. The possible undesired heating of 
the surrounding tissues and the heating of the targeted area 
were monitored with real-time MR thermometry. The technical 
objective of the treatment was to ablate as much of the fibroid 
tissue as possible in those fibroids considered relevant with re-
spect to the symptoms. During the treatment, intravenous oxyto-
cin (40 IU of oxytocin, Syntocinon 8.3 μg/mL, Sigma-Tau Industrie 
Farmaceutiche Riunite S. p. A, diluted to 500 mL of NaCl 0.9%) 
was infused at a rate of 5 mL/min to reduce the blood flow in the 
fibroids.15 After the treatment, the NPV was evaluated from a 
contrast-enhanced T1-weighted image acquired by injecting the 
contrast agent (DOTAREM, Guerbet, Aulnay-Sous-Bois, France, 
0.1 mmol/kg). NPV% was calculated for each patient.

Clinical evaluation of the efficacy of MR-HIFU on fibroid-
related symptoms was performed using the UFS-QoL question-
naire. The first part of the questionnaire is about the severity of 
the fibroid symptoms (SSS) and the second part about the fibroids 
effect on the quality of life (the quality of life questionnaire, 
QoL). The quality of life questionnaire is also divided into sub-
groups; Concern (five questions); Activities (seven questions); 
Energy/Mood (seven questions); Control (five questions); Self-
Consciousness (three questions); Sexual Function (two questions). 
The total quality of life score (HRQoL) consists of the sum of the 
subgroup results. All of the questions have responses on a five-
point scale, the options being from ‘none of the time’ or ‘not at 
all’ to ‘all of the time’ or ‘a very great deal’. The results are calcu-
lated with set formulas that provide the SSS and QoL. With the 
SSS, the minimum score is 0 and the maximum 100, a higher score 
indicating greater severity of symptoms. With the QoL, the mini-
mum is 0 and the maximum 100, a higher score indicating a better 
quality of life. The analyses were conducted by using all of these 
questionnaires, even if one patient did not have responses for all 
of the timepoints. In addition, we made supplementary analyses 
using the patient series with responses to all of the timepoints, 
and gained similar results. These are shown in Figures 1 and 2.

Statistical analysis was conducted in RStudio 2022.07.2 Build 576 
(RStudio, PBC, Boston, USA) using R version 4.2.2 (R: A language and 

environment for statistical computing. R Foundation for Statistical 
Computing, Vienna, Austria).

For all the outcome parameters, we used the Shapiro–Wilk test 
and visual density distribution evaluation to assess whether the data 
was normally distributed. Since the majority of the parameters were 
found not to be normally distributed, a paired Wilcoxon signed-rank 
test was used to calculate the statistical significance of parameter 
changes between time points. The full R is available online.16

3  |  RESULTS

All the women included in this study were premenopausal. The 
median age of the women was 39 years (range 24–57) and the me-
dian body mass index (BMI) was 24 (range 18–39). At baseline, 55 
(31%) of the women were using hormonal contraception, and they 
continued with the same medication throughout the follow-up. 
Eight women were using ulipristal acetate medication at the out-
set and four were on relugolix/estradiol/norethisterone acetate. All 
of these women continued their medication until at least the first 
follow-up at 3 months. Information was obtained about the medi-
cation potentially increasing bleeding (two patients with warfarin 

F I G U R E  1  Symptom Severity Score (SSS) at baseline, 3 months, 
and 12 months based on the patient series with responses to all of 
the timepoints. ***P < 0.001.



    |  1175OTONKOSKI et al.

and one mini-heparin) or decreasing bleeding (27 patients using 
tranexamic acid). Sixty-four women (38%) had had earlier successful 
pregnancies.

Detailed information about the leading symptom was gath-
ered. 42 (25%) women had more than one leading symptom. A 
total of 127 (73%) women had a leading symptom related to men-
strual bleeding: menorrhagia or menometrorrhagia. Fifty women 
(29%) had bulk symptoms such as a feeling of abdominal pressure 
or frequent urination. For 33 (19%) women, the leading symptom 
was pain, that is, abdominal pain, dysmenorrhea, or dyspareunia. 
Infertility was the leading symptom for eight (5%) patients. The 
women in this group had experienced unsuccessful in  vitro fer-
tilization or recurrent miscarriages, for instance. 22 (13%) women 
had had an earlier hysteroscopy for the fibroid, and five had had 
multiple hysteroscopies. Five (3%) women had had a myomec-
tomy by either laparoscopy or laparotomy. Only three (2%) women 
needed reintervention during follow-up at 12 months: one myo-
mectomy and two hysterectomies.

The parameters regarding the patients and the fibroids are 
shown in Table 1.

The fibroids treated were of various sizes, locations, and vas-
cularization. In some patients, multiple fibroids were treated, but 
no data was kept on the number of fibroids treated per woman. 

In clinical practice and studies, the FIGO classification is used to 
classify fibroid location.4 In our study population, the fibroids 
were divided into FIGO groups as follows: seven fibroids (4%) of 
type FIGO 0; 24 (12%) of FIGO 1; 52 (26%) of FIGO 2; 64 (32%) 
of FIGO 3; 20 (10%) of FIGO 4; 17 (9%) of FIGO 5; and 15 (8%) 
of FIGO 6. A total of 109 (54%) of the fibroids were located in 
the anterior wall of the uterus, 20 (10%) in the fundus, 20 (10%) 
in the lateral wall and 51 (25%) in the posterior wall. In addition, 
there was one fibroid (0.5%) located in the cervix, and the loca-
tion of one (0.5%) was unclear. In addition, the signal intensity of 
the fibroids was assessed: there were 22 (11%) fibroids of Funaki 
group 1, 159 (80%) of Funaki group 2, and 17 (9%) of Funaki group 
3. Before the treatment, the median volume of the fibroids was 
63 mL (IQ range 18–134), corresponding to a diameter of approx-
imately 4.9 cm.

In these MR-HIFU treatments, the median NPV% was 69 (IQ 
range 47–89). There were five complications: two first-degree skin 
burns treated with a topical agent and anti-inflammatory medication 
(group B according to SIR criteria), one pulmonary embolization that 
was diagnosed 2 weeks after the MR-HIFU, and two nonspecific in-
flammatory reactions (group C according to SIR criteria). One of the 
two resulted in fever, leukocytosis, and a high C-reactive protein and 
was similar to post-embolization syndrome. This patient recovered 

F I G U R E  2  Total quality of life score (HRQoL) at baseline, 3 months, and 12 months based on the patient series with responses to all of the 
timepoints. ***P < 0.001.
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after a short hospital stay. The other patient had low fever, bleeding, 
and abdominal pain for 2 weeks after the treatment but also recov-
ered and did not need further treatment. Three women needed a 
reintervention: one myomectomy and two hysterectomies. The re-
intervention rate at 1 year was 2%.

A total of 129 patients answered the baseline questionnaire, 
118 the questionnaire at 3 months, and 91 the questionnaire 
at 12 months. The clinical follow-up demonstrated a significant 

reduction in fibroid-related symptoms as well as an improvement 
in quality of life. The median SSS decreased from 56 (IQR 44–69) 
at the baseline to 28 (IQR 16–44) 3 months and to 25 (IQR 16–38) 
12 months after treatment. The change was significant from the 
baseline to 3 and 12 months (p < 0.01 and p < 0.01 respectively) but 
not from 3 to 12 months (p = 0.3). The SSS at the baseline, 3 months, 
and 12 months is shown in Figure 3.

Accordingly, the QoL score increased from a median of 48 (IQR 
33–66) at the baseline to 73 (IQR 59–93) 3 months (p < 0.01) and 
78 (IQR 66–90) 12 months after treatment (p < 0.01). Unlike SSS, 
the change in the QoL was also statistically significant between 3 
and 12 months after treatment (p = 0.02). The QoL at the baseline, 
3 months, and 12 months is shown in Figure 4.

The QoL results were also analyzed according to subgroups.
In the subgroup Concern, the median QoL score at the baseline 

was 35 (IQR 20–65), at 3 months 65 (IQR 45–90), and at 12 months 
70 (IQR 55–90). The change was statistically significant between 
the baseline and 3 months (p < 0.01) and between the baseline and 
12 months (p < 0.01).

In the subgroup Activities, the baseline median QoL score was 
46 (IQR 29–71), at 3 months 75 (IQR 57–96) and at 12 months 82 (IQR 
64–93). The change was statistically significant between the base-
line and 3 months and between the baseline and 12 months (p < 0.01 
and p < 0.01 respectively).

TA B L E  1  Parameters regarding the patients and the fibroids 
included in the study.

Parameters

Number of patients 175

Age (median, range) 39 (24–57)

BMI (median, range) 24 (18–39)

Hormonal contraception

Yes 55 (31%)

No 120 (69%)

Fibroid medication

Ulipristal acetate 8 (5%)

Relugolixe 4 (2%)

Medication affecting blood coagulation

Warfarin 2 (1%)

Mini-heparin 1 (0.6%)

Tranexamic acid 27 (15%)

Earlier fibroid treatments

Hysteroscopy 22 (13%)

Myomectomy 5 (3%)

Leading symptom

Bleeding symptom 127 (73%)

Bulk symptom 50 (29%)

Pain 33 (19%)

Infertility 8 (5%)

More than one leading symptom 42 (25%)

Earlier fibroid treatments

Hysteroscopy 22 (13%)

Myomectomy 5 (3%)

FIGO groups (number of fibroids)

FIGO 0 7 (4%)

FIGO 1 24 (12%)

FIGO 2 52 (26%)

FIGO 3 64 (32%)

FIGO 4 20 (10%)

FIGO 5 17 (9%)

FIGO 6 15 (8%)

Funaki groups (number of fibroids)

Funaki 1 22 (11%)

Funaki 2 159 (80%)

Funaki 3 17 (9%)

F I G U R E  3  Symptom Severity Score (SSS) at baseline, 3 months, 
and 12 months. ***P < 0.001.
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In the subgroup Energy/Mood, at the baseline the median 
QoL score was 46 (IQR 31–68), at 3 months 77 (IQR 61–95) and at 
12 months 82 (IQR 64–100), with the change also statistically signifi-
cant at the timepoints of 3 months (p < 0.01) and 12 months (p < 0.01) 
compared to the baseline.

In the subgroup Control, the baseline QoL median was 50 (IQR 
30–70), at 3 months 80 (IQR 56–95), and at 12 months 85 (IQR 65–
100). The change was statistically significant at 3 months compared 
to the baseline (p < 0.01) and at 12 months compared to the baseline 
(p < 0.01).

In the subgroup Self-Consciousness, at the baseline the median 
QoL score was 58 (IQR 25–75), at 3 months 75 (IQR 54–100), and 
at 12 months 75 (IQR 58–92). The change was statistically signifi-
cant at 3 months (p < 0.01) and 12 months (p < 0.01) compared to the 
baseline.

In the subgroup Sexual, at baseline, the median QoL score was 
50 (IQR 25–75), at 3 months 75 (IQR 50–100) and at 12 months 75 
(IQR 50–100), the change being statistically significant between the 
timepoints baseline to 3 months (p < 0.01) and baseline to 12 months 
(p < 0.01).

In all the subgroups, the QoL scores were significantly higher 
at both 3 months and 12 months compared to the baseline. The 
QoL subgroups Concern, Activities, Energy/Mood, Control, Self-
Consciousness, and Sexual are shown in Figure 5.

4  |  DISCUSSION

In this paper, we present the results of our prospective single-
center study demonstrating the effectiveness of MR-HIFU in 
treating uterine fibroid-related symptoms over a follow-up pe-
riod of 12 months. Uterine fibroids are the most common tumors 
in women of reproductive age, and even though benign, they are 
known to often significantly impact patients' quality of life. With 
an estimated annual cost of 34 billion dollars in the United States, 
they represent an important burden for healthcare systems all 
over the world.17 Since there are currently no effective methods 
to inhibit the development of fibroids, it is very important to at-
tempt to develop minimally invasive or non-invasive treatments 
that are also cost-effective.

Uterine fibroids are a common benign indication for hysterec-
tomy. However, recently there has been a major decrease in hyster-
ectomies performed for uterine fibroids, and in Finland, the lifetime 
risk of undergoing hysterectomy for a uterine fibroid has decreased 
from 12.8% to 4.2% in the last 30 years.18 This is largely due to the 
development of treatment options for menstrual disorders (such as 
the hormonal intrauterine device, IUD). Nevertheless, this phenom-
enon may in part be attributed to the changing attitude of women 
regarding major surgery, with women increasingly opting for less in-
vasive treatment options that offer effective and sustainable symp-
tom relief.

In our study, we have demonstrated that MR-HIFU is efficient 
in treating fibroid-related symptoms and improving the quality of 
life of patients. For both of the parameters measured, there was a 
clear improvement 3 months after treatment, and the response was 
maintained (SSS) or even improved (QoL) 12 months after treat-
ment. Furthermore, comparing the baseline and the timepoint of 
12 months, the change was significant.

According to a study published in 2002, in which the UFS-QoL 
questionnaire was established, the mean SSS of a healthy woman 
with no fibroid-related symptoms was 23, and the QoL was 86.14 
Considering this, it is clearly unrealistic to aim for lower scores with 
any fibroid treatment. Considering this, an SSS of 28 at 12 months 
and a QoL of 73 at 12 months do not differ much from the results for 
healthy control women. This significant improvement in symptom 
severity was achieved despite the median NPV% being less than 80, 
which is often the target when planning HIFU treatments.

We were surprised by the fairly rapid effect of MR-HIFU on fi-
broid symptoms at 3 months after the treatment, considering that 
the fibroids were not physically removed. In a meta-analysis pub-
lished in European Radiology in 2022 by Liu et al., similar results 
were found, but the first follow-up was at 6 months after treat-
ment instead of our 3-month time point.19 A systematic review 
of minimally invasive approaches to uterine fibroids published in 
2022 found a significant decrease in symptom severity from base-
line to 6 months but not as early as 3 months. The rapid decrease 
in symptom severity could be explained by changes in the struc-
ture of the fibroid following the coagulative necrosis caused by 
the heating of the tissue. We speculate that this is the reason for 

F I G U R E  4  Total quality of life score (HRQoL) at baseline, 
3 months, and 12 months. *P < 0.05, ***P < 0.001.
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the rapid relief of bulk symptoms even when the fibroid has not 
yet significantly shrunk in the MRI at 3 months. On the contrary, 
fibroids are biologically active tumors producing hormones and 
cytokines, which may disturb endometrial homeostasis and con-
tribute to bleeding disorders.20 Thus, inactivation of the fibroid 
tissue can also affect the molecular environment of the uterus and 
the endometrium.

The relief of fibroid symptoms demonstrated in our study is in 
accordance with previously published studies. In a meta-analysis by 
Liu et al., published in 2022, MR-HIFU was found to be superior to 
surgery in treating uterine fibroid symptoms and increasing quality 
of life with a follow-up time of 6–12 months. Symptom recurrence, 
reinterventions, and adverse events were comparable for these two 
treatment methods.19 In an earlier review and meta-analysis pub-
lished in 2018, HIFU was associated with the least favorable out-
comes in decreasing fibroid symptom severity and increasing quality 
of life.21 Mindjuk et al. published a single-center study of the clinical 

results of MR-HIFU and the factors affecting clinical success. They 
found that the NPV ratio was highly correlated with treatment suc-
cess, with an NPV% over 80 resulting in a clinical success for over 
80% of patients. In their study, the reintervention rate was 12.7%, 
with a follow-up time of 19 months.12 Despite similar, favorable re-
sults in the short term, the need for long-term results is emphasized 
by most of these studies.

Notwithstanding the relatively short follow-up time of 
12 months, the reintervention rate for fibroid-related symptoms 
in our study was extremely low, only 2%. The previously reported 
reintervention rate for fibroid symptoms after MR-HIFU varies 
from 14% (24 months follow-up) to as high as 54% (60 months fol-
low-up), depending on the duration of the follow-up.12,19,21,22 For 
any uterine-sparing fibroid treatment, there is the evident risk of 
reintervention, due either to possible fibroid recurrence or to other 
non-fibroid-related symptoms. The reintervention rate after UAE is 
reported to be 1% at a follow-up time of 13 months and 14% at a 

F I G U R E  5  Quality of Life according to the subgroups. *P < 0.05, **P < 0.01, ***P < 0.001.
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follow-up time of 60 months. Considering myomectomy, the rates 
are 1% (12 months follow-up) and 12% (60 months follow-up)respec-
tively.1,21 As we continue the follow-up of our patients, we expect 
the reintervention rate to increase. However, we do believe that 
identifying the risk factors for early or late reintervention is a crucial 
part of patient selection and treatment success in MR-HIFU. This has 
also been reported by other groups.23,24

Being a non-invasive treatment, MR-HIFU is patient-friendly; it 
can be performed in an outpatient setting and there is usually no 
need for absence from work and other daily life. When comparing 
MR-HIFU with the widely used Ultrasound-Guided High-Intensity 
Focused Ultrasound (US-HIFU), MR-HIFU offers superior image 
guidance and soft tissue contrast. Another advantage of MR-HIFU is 
the ability to perform real-time temperature monitoring during the 
treatment. In contrast, higher costs and poorer availability are the 
disadvantages of MR-HIFU when compared to US-HIFU.

As a disadvantage, we have observed that there is a significant 
learning curve associated with this treatment. Since MR-HIFU is 
not suitable for all patients, we believe that, in order to achieve 
good results, meticulous patient selection performed by a well-
coordinated multidisciplinary team is essential. On the contrary, 
this makes direct comparison of MR-HIFU with other treatments 
(e.g., UAE) difficult.5 Nevertheless, once the learning curve is 
overcome, MR-HIFU is able to offer a selected group of patients 
an effective treatment with very low complication and reinterven-
tion rates.

The strength of this study is its aim to demonstrate the effect 
of this relatively novel fibroid treatment on patients' symptoms 
instead of the pure technical outcome of MR-HIFU. Most of the 
data available on MR-HIFU consist of technical outcomes of the 
treatment instead of patient-centered outcomes such as symptom 
severity or quality of life. Fortunately, there are currently other 
studies focusing more on the patient-reported outcomes in vari-
ous fibroid therapies.25 Symptom relief is evidently the most im-
portant outcome parameter for the treating physician as well as 
the patient herself. Considering that MR-HIFU is a new treatment 
method in the Nordic countries, it is very important to publish the 
clinical results from the first 175 women treated with MR-HIFU in 
Finland. Another strength is that the study population is clearly 
over 100 women, which can be considered a fairly large group 
among MR-HIFU studies. The limitation of this study is the rel-
atively short follow-up time of 12 months. It is clear that in the 
future, a longer follow-up is needed to evaluate the long-term 
symptom relief as well as to assess the reintervention rate after 
MR-HIFU. The patients in this study present a carefully selected 
subgroup of women suffering from fibroid symptoms. This can 
be seen as a limitation in the interpretation of our results since 
they may not necessarily correlate with the efficacy of MR-HIFU 
treatment in a general fibroid population. We do recognize the 
need for a randomized controlled trial (RCT) comparing different 
treatments, and it will be interesting to see whether the same kind 
of results will be provided in the currently running randomized 
trial studying the efficacy of various fibroid therapies including 

MR-HIFU in a more unselected setting.25 However, currently it is 
our belief that meticulous patient selection offers the best patient-
related outcomes in MR-HIFU as well as other fibroid therapies 
and that RCTs might not be the best way to study the potential of 
each therapy since we do not know precisely what the strengths 
and weaknesses of each therapy are. We believe the results of our 
study will help shape future trials that will answer these questions.

This is the first report from MR-HIFU treatments in Finland, and 
our aim was to investigate the effect of this treatment on patients' 
symptoms in general. Our future goals are to study the effect of 
MR-HIFU treatment on various symptoms in more detail, as well as 
perform a long-term follow-up to address symptom recurrences and 
reinterventions, as well as the cost-effectiveness of MR-HIFU. We 
also aim to study more closely correlations of technical success or 
patient-related factors to the reduction of the symptoms.

5  |  CONCLUSION

MR-HIFU can offer rapid and sustainable symptom relief for selected 
symptomatic fibroid patients. In our study, the severity of fibroid-
related symptoms had significantly reduced at 3 and 12 months, 
while quality of life had increased. In addition, the treatment can 
be offered to women planning future pregnancies, as no negative 
effect on future fertility or pregnancy has been reported.11,26 In the 
future, the sustained nature of the treatment response must be con-
firmed, and further tools for predicting treatment success need to 
be developed.
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