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Uterine fibroids, composed of smooth muscle cells and fibrous connective tissue de-
rived from the myometrium, are common benign gynecological tumors that have 
a significant negative effect on the quality of life of a patient. Symptoms of uterine 

fibroids vary depending on their size and location, but the main symptoms are pelvic pain, 
menorrhagia or dysmenorrhea, increased frequency of urination, and reproductive dys-
function, including impaired fertility, pregnancy complications and loss (1, 2).

The choice of treatment and its rate of success are dependent on the morphology and 
tissue characteristics of the uterine fibroids. Hysterectomy remains the definitive treatment 
for uterine fibroids, but this treatment option is unsuitable for women who wish to preserve 
their fertility. In the last decade, patient demands have spurred the development of a non-
invasive therapeutic modality for symptomatic uterine fibroids called magnetic resonance 
imaging-guided high-intensity focused ultrasound (MRI-guided HIFU) (3–11). 

The principle of HIFU treatment of uterine fibroids is that focused ultrasonic energy caus-
es coagulative necrosis of the target. Since its first clinical use for treating symptomatic 
uterine fibroids, the use of HIFU has increased worldwide because of its excellent therapeu-
tic efficacy in relieving fibroid-related symptoms, its ability to preserve the uterus, and its 
high level of safety (3–7). However, as shown in previous studies (8–11), MRI-guided HIFU 
ablation therapy cannot be used in all patients with symptomatic fibroids because of the 
tissue characteristics of the uterine fibroids such as the T1 and T2 MRI signal intensity (SI), 
and fibroid type defined by general uterine position, fibroid size, and fibroid number. In 
addition, technical limitations, including the presence of scar tissue, excessive abdominal 
subcutaneous fat, the distance between the skin and the fibroids, the distance between the 
sacral bone surface and the fibroids, and the bowel in the path of sonication, play a role in 
whether MRI-guided HIFU therapy is appropriate. 

In this article, we present a literature review of the influential clinical factors that might 
reduce the risk of an unsuccessful MRI-guided HIFU treatment outcome of uterine fibroids.

Tissue characteristics of uterine fibroids
T2-weighted imaging

T2 SI is the primary MRI classification parameter for determining patient suitability for 
MRI-guided HIFU. A patient is classified as type I when the SI of the uterine fibroid is lower 
than that of skeletal muscle, type II when the SI is lower than that of the myometrium but 
higher than that of skeletal muscle, or type III when the SI is higher than that of the myome-
trium (Fig. 1) (4). As shown by previous studies (4–13), uterine fibroids with different SIs on 
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ABSTRACT
Magnetic resonance imaging-guided high-intensity focused ultrasound (MRI-guided HIFU) is an 
effective noninvasive treatment option for symptomatic uterine fibroids. However, tissue char-
acteristics of uterine fibroids and technical limitations can limit the patient population that can 
benefit from this therapy. In this article, we present our literature review focusing on the influ-
ential clinical factors that might reduce the risk of an unsuccessful MRI-guided HIFU treatment 
outcome of uterine fibroids.
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T2-weighted MRI have different biological 
characteristics resulting in different HIFU 
ablation results.

Funaki et al. (4) demonstrated that the 
nonperfused volume ratio in type I is high-
er than that in the other types, and most of 
the fibroids that showed significant volume 
reduction on follow-up were hypointense 
(type I). Zhao et al. (12) further found that 
hyperintensity on T2-weighted images of a 
fibroid indicates the presence of angiogene-
sis, richness of aqueous tissue, and cell com-
ponents with less fibrous tissue, whereas hy-
pointensity or isointensity on T2-weighted 
images of a fibroid indicates that angiogen-
esis is less common and the fibrous content 
is richer than that of fibroids with hyperin-
tensity on T2-weighted images. Mikami et 
al. (13) reported that the uterine fibroids in 
the failed treatment group demonstrated 

heterogeneous and high SI on T2-weighted 
images relative to that of the myometrium, 
whereas the uterine fibroids in the successful 
treatment group demonstrated low SI rela-
tive to that of the myometrium. 

Fibroids with high T2 SI, also known as 
type III fibroids, are generally excluded from 
consideration for MRI-guided HIFU treat-
ments because of their high smooth muscle 
content relative to collagen fibers and their 
resistance to heat (4). 

T1-perfusion imaging
Perfusion MRI, which is the most robust 

MRI technique for assessing uterine fibroid 
vascularity, is an alternative method for pre-
dicting HIFU treatment outcomes. 

A case report by Yoon et al. (14) suggest-
ed that high T2 SI fibroids that exhibited 
delayed enhancement in dynamic con-
trast-enhanced (DCE) MRI could be treated 
successfully if the hyperintensity was a re-
sult of high fluid content rather than high 
vascularity. In another study by Mindjuk et 
al. (15), multivariate analysis revealed that 
although the nonperfused volume ratio 
of fibroids characterized by low SI in con-
trast-enhanced T1-weighted images was 
significantly high, T2 SI could not effectively 
predict the same. These two studies show 
that the T2 SI of a uterine fibroid cannot 
differentiate between vascularity and water 
from edema or degeneration (Figs. 2 and 3).

Kim et al. (16) investigated the ability of 
baseline pretreatment DCE MRI to predict 
the ablation efficacy of HIFU treatment of 
symptomatic uterine fibroids under various 
parameter settings and found that a high 
volume transfer constant (Ktrans) at baseline 

Main points

•	 Magnetic resonance imaging-guided high-
intensity focused ultrasound (MRI-guided 
HIFU) offers another interventional radiology 
option for treating uterine fibroids.

•	 Tissue characteristics of the uterine fibroids are 
the T1 and T2 signal intensity (SI), and fibroid 
type defined by general uterine position, 
fibroid size and number.

•	 Technical limitations in MRI-guided HIFU 
treatment are presence of scar tissue, excessive 
abdominal subcutaneous fat, distance 
between the skin and the fibroids, distance 
between the sacral bone surface and the 
fibroids, and bowel in the path of sonication.

•	 Evaluation of tissue characteristics of the 
uterine fibroids and technical limitations in 
the screening phase might reduce the risk of 
an unsuccessful MRI-guided HIFU treatment 
outcome of uterine fibroids.

Figure 2. a, b. Sagittal T2-weighted image (a) shows the uterine fibroid (white asterisk) with high 
signal intensity, categorized as type III. Coronal contrast-enhanced T1-weighted image (b) shows 
degenerated fibroid (black asterisk).

a b

Figure 1. a–c. Uterine fibroids (asterisks) with different signal intensities (SIs) on T2-weighted images. Sagittal T2-weighted images show the fibroid 
classification as: (a) type I when the SI of the uterine fibroid is lower than that of skeletal muscle (black arrow); (b) type II when the SI is higher 
than that of skeletal muscle (black arrow) but lower than that of the myometrium (white arrow); (c) type III when the SI is higher than that of the 
myometrium (white arrow).

a b c



DCE MRI might be a significant predictor 
of poor treatment results. Liu et al. (17) fur-
ther explored the potential clinical value of 
Ktrans maps at baseline, which were used to 
help visualize the state of perfusion inside 
the fibroids and locate the higher-perfusion 
areas. They suggested that the appropriate 
therapeutic acoustic power, based on initial 
test sonication, must be selected for differ-
ent areas inside the fibroid with significant-
ly different states of perfusion. This might 

greatly impact the treatment outcome. 
Kim et al. (18) demonstrated that the rela-

tive peak enhancement in semiquantitative 
perfusion MRI was significantly associated 
with the efficacy of HIFU ablation of uterine 
fibroids and suggested a value of 220% or 
less as a screening guideline toward more 
efficient HIFU treatment. Moreover, Wei 
et al. (19) reported that the quantitative 
parameters Ktrans, blood flow, and blood 
volume derived from DCE MRI negatively 

correlated with an immediate nonperfused 
volume ratio of at least 70% in HIFU treat-
ment for symptomatic uterine fibroids, in-
dicating that higher Ktrans, blood flow, and 
blood volume values were associated with 
a poorer treatment outcome.

Recently, a new classification method 
based on MRI T1 perfusion-based time–SI  
curves for fibroid tissue compared with 
those for the myometrium in screening 
MRI was introduced by Keserci et al. (20) 
for predicting the treatment outcome of 
HIFU ablation. The fibroids were classified 
into group A if the time–SI curve was lower 
than that for the myometrium (Fig. 4a) and 
into group B if the time–SI curve was equal 
to or higher than that for the myometrium 
(Fig. 4b). Bivariate analysis revealed a very 
strong correlation between the T1 perfu-
sion-based classification and the immediate 
nonperfused volume ratio (Fig. 5). The pre-
liminary findings at the 6-month follow-up 
after HIFU treatment showed a significant 
correlation between the immediate non-
perfused volume ratio and the transformed 
symptom severity score improvement ratio, 
and the fibroid volume reduction ratio. In 
another study, Keserci et al. (21) showed 
through multivariate analysis of semiquan-
titative perfusion MRI parameters that peak 
enhancement of the fibroid, time-to-peak 
of the fibroid, and the ratio of the area un-
der the curve for the fibroid to that for the 
myometrium were the significant parame-
ters for predicting the treatment outcome 
of HIFU ablation when the nonperfused vol-
ume ratio was at least 90%. This suggested 
that these factors should be considered in 
screening MRI images.

According to the Pennes’ bioheat transfer 
equation (22), blood perfusion may be the 
main parameter that affects the tempera-
ture increase used for predicting the out-
come of HIFU treatment, since heat capaci-
ty is related to primarily the blood perfusion 
rate and the heat conduction coefficient, 
which are relatively fixed in similar fibroids.

Fibroid types
On the basis of their location in the uter-

us, uterine fibroids are often described as 
intramural (IM), submucosal (SM), or subse-
rosal (SS). IM fibroids lie within the wall of 
the uterus, separated from the surrounding 
myometrium by a layer of connective tissue. 
SM fibroids tend to protrude into the endo-
metrial cavity and distort the endometrium. 
SS fibroids are on the surface of the uterus 
and tend to grow outward (Fig. 6).
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Figure 3. a, b. Sagittal T2-weighted image (a) shows a uterine fibroid (white asterisk) with high 
signal intensity categorized as type III; coronal contrast-enhanced T1-weighted image (b) shows 
nondegenerated fibroid (black asterisk).

a b

Figure 4. a, b. Region of interest within the area of the fibroid and the myometrium on perfusion MRI 
(left panel). The perfusion map (middle panel). The time–SI curve of the fibroid (right panel). Group A 
fibroids have a lower time–SI curve than the myometrium (a), while group B fibroids have a higher 
time–SI curve than the myometrium (b).

b

a
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Patients with pedunculated SS fibroids 
on a narrow stalk were not considered for 
uterine artery embolization (UAE) and HIFU, 
as ablation of these fibroids can lead to stalk 
necrosis and detachment of the fibroid from 
the uterus and expulsion into the abdom-
inal cavity (8, 23–25). However, Park et al. 
(26) suggested that MRI-guided HIFU might 

be a safe and effective treatment for pedun-
culated SS fibroids. In their study, of the 135 
women with symptomatic uterine fibroids, 
9 had a single pedunculated SS fibroid. 
Throughout the treatment and post-HIFU 
follow-up period, there were no serious or 
unexpected adverse events related to HIFU 
treatment. In addition, there were no cases 

of disconnected stalks or infectious compli-
cations; the fibroid was selectively ablated 
while the stalk was preserved by keeping it 
out of the beam pathway.

Because ablation of SM fibroids may 
cause severe endometrial impairment, Fi-
lipowska et al. (27) suggested that such fi-
broids be treated up to the endometrial sur-
face in women who do not wish to preserve 
their fertility. Endometrium consists of two 
layers: a basal layer which is permanent, 
and a functional layer which is shed at the 
time of menses. If a large area of basal layer 
is destroyed, then complete regeneration 
from surrounding basal layer tissue might 
not be possible, leading to localized scar-
ring in the endometrium. This potentially 
reduces possibilities of future pregnancy 
and/or may increase pregnancy complica-
tions and losses. However, a recent study by 
Kim et al. (28) reported that in most cases 
the endometrium was preserved intact or 
minimally impaired after HIFU ablation of 
SM fibroids, suggesting that an impaired 
endometrium, which is more common af-
ter treating endometrial protruded fibroids, 
may recover spontaneously.

Given the ability of MRI-guided HIFU to 
deliver high energy to targeted tissues pre-
cisely, it can be used as a nonsurgical option 
for the treatment of pedunculated SS and 
SM fibroids. However, prospective studies 
with large patient populations and a longer 
follow-up period are needed to confirm the 
suitability of HIFU to treat these types of fi-
broids.

Uterine fibroid size and number
The risk of deep venous thrombosis 

(DVT) resulting from the relatively lengthy 

Figure 5. a, b. The nonperfused volume ratio immediately after treatment was 100% in (a) and 38% 
in (b).

a b

Figure 6. a–d. Sagittal T2-weighted images show the different types of uterine fibroids (asterisks) as: (a) 
intramural, (b) submucosal, (c) subserosal, and (d) subserosal with a small stalk (arrow).

c

a

d

b

Figure 7. Sagittal T2-weighted image shows an 
excessively large uterine fibroid (asterisk) that 
conquered all of pelvic cavity and abdominal cavity.



procedure time of MRI-guided HIFU abla-
tion compared with that of surgery is an 
obstacle to the more widespread adoption 
of the procedure (Fig. 7). Evidence-based 
analysis from several institutions using 
the MRI-guided HIFU system showed that 
the maximum uterine fibroid diameter is 
10 cm for a successful treatment outcome 

(11). To overcome this limitation of diame-
ter size, several new techniques, including 
volumetric ablation, one-layer strategy in 
volumetric ablation, variable length sonica-
tion in a point-by-point approach, oxytocin 
pretreatment, and gonadotropin-releasing 
hormone agonists, have been introduced 
to enable MRI-guided HIFU treatment of 
larger fibroids (7, 23, 29–34).

A patient can have a single uterine fibroid 
or two or more fibroids. Currently, patients 
with more than five fibroids are not good 
candidates for MRI-guided HIFU ablation. 
Since the length of the procedure is the 
limiting factor for its use, the size of each 
fibroid associated with symptoms deter-
mines how many fibroids can be treated 
within the allowed treatment time (Fig. 8) 
(7, 8, 11, 23, 29).

Technical limitations
Presence of scar tissue

Because scar tissue is less vascular and 
more fibrotic than normal tissue, the pres-
ence of abdominal scars may limit access to 
the target area and lead to higher tempera-
ture increases in the near field of the ultra-
sound beam path. Uterine fibroid patients 

with transverse scars might be managed 
by angling the transducer to increase the 
protected area; the beam-shaping feature, 
which reduces the intensity of the ultra-
sound field in the selected region by shut-
ting off some sonication elements; the uri-
nary bladder-filling technique to avoid the 
scar; or a combination of these approaches 
(8, 10, 23, 35, 36). However, longitudinal 
scars are more problematic because they 
are usually at the midline where the ultra-
sonic energy has to penetrate other inter-
mediate tissue layers.

To overcome these drawbacks, acoustic 
patches placed on the scar to reflect the 
ultrasound energy from the scar have been 
introduced (37). Yoon et al. (38) reported 
that the scar patch is an effective option 
for patients with abdominal scars located 
in the beam path and who were previously 
excluded from HIFU treatment because of 
the increased risk of skin burns. The safety 
of a scar patch in HIFU treatment of hypo-
vascular fibroid patients with transverse 
and longitudinal scars was recently inves-
tigated using a volumetric technique; the 
scar patch did not affect the clinical efficacy 
of the treatment (39). 

A recent clinical study by Keserci et al. 
(40) assessed the success of HIFU treatment, 
defined as an immediate nonperfused vol-
ume ratio of 80%; the therapeutic efficacy 
of the treatment, defined as fibroid volume 
reduction; the improvement in the symp-
tom severity score (SSS) at the 6-month 
follow-up; and the safety of the treatment 
in terms of adverse effects. The parameters 
of patients with and without abdominal 
scars were compared. The scar tissues were 
covered with water-resistant polyethylene 
foam scar patches that are visible on MRI 
(Fig. 9). Among the 63 patients who were 
available to provide 6-month follow-up 
data, the degrees of fibroid volume reduc-
tion and symptom improvement were not 
statistically significantly different between 
the patients with and without abdominal 
scars. In addition, no serious adverse effects 
were reported (40).

Thickness of abdominal subcutaneous fat 
The increase in the energy deposited in 

the near field of the ultrasound beam path 
causes an increase in temperature within 
the skin, mainly in the subcutaneous tissue 
because of its lower specific heat capacity, 
insulating properties, and lower blood sup-
ply than those of other tissues in the ab-
dominal wall (Fig. 10) (41–44).
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Figure 8. Sagittal T2-weighted image shows 
multiple uterine fibroids (asterisks), affecting 
most of the uterus region.

Figure 9. a–d. Coronal images show (a) transverse scar (arrows), (b) acoustic patch placed on the 
transverse scar (arrows), (c) longitudinal scar (arrows), and (d) acoustic patch placed on the longitudinal 
scar (arrows).

c

a

d

b
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A study by Mikami et al. (13) suggested 
that thick subcutaneous or visceral fat tis-
sue attenuates the energy from exposure 
to sonication which causes an inadequate 
increase in temperature at the target area. 
Kim et al. (18) proved that the thickness of 
the subcutaneous fat has a significant effect 
on the HIFU ablation of uterine fibroids. In 
a recent study by Keserci et al. (21), multi-

variate analysis of baseline parameters also 
suggested that the thickness of the subcu-
taneous fat layer in the anterior abdominal 
wall was a valuable predictor of the out-
come of HIFU ablation when the nonper-
fused volume ratio was at least 90%.

Therefore, the results of our literature 
review show that excessively thick subcu-
taneous fat in the abdominal wall causes 
distortion or absorption of acoustic energy 
that leads to the accumulation of heat in 
the near field of the ultrasonic beam path, 
which increases the risk of fat burn and af-
fects the beam focus quality. A decrease in 
beam focus quality limits the degree of tis-
sue ablation in MRI-guided HIFU treatment 
of uterine fibroids.

Distance between the skin and uterine 
fibroids

The location of the uterine fibroid should 
be evaluated in consideration of the limit in 
treatable depth, which is up to 12 cm from 
the skin in the current commercially available 
MRI-guided HIFU systems (e.g., ExAblate O.R./
ExAblate One, InSightec and R3.5 Profound 
Medical Inc.) depending on the maximal focal 

length of the transducer (Fig. 11) (5, 45). There-
fore, it should be assured that the therapeutic 
ultrasound can reach to the deepest layer of 
the uterine fibroid with a safety margin.

Tissues in the acoustic pathway will ab-
sorb, reflect, and scatter ultrasonic waves 
when focused ultrasound is applied in ab-
lation of deep target, and consequently 
result in ultrasonic energy attenuation with 
more tissue in front of the focus. Peng et al. 
(46) has shown that the energy efficiency 
factor (EEF), which is the amount of energy 
required for tissue ablation per unit volume, 
has a positive correlation with the depth of 
focus. Furthermore, Liu et al. (47) demon-
strated that the distance from the surface of 
the anterior side of a fibroid to the skin cor-
related well with the EEF, while the distance 
from the surface of the posterior side of the 
fibroid to the skin correlated well with son-
ication time.

Distance between sacral bone surface and 
uterine fibroids

In general, HIFU treatment of uterine fi-
broids located on the posterior uterine wall, 
close to the surface of the sacral bone and 
the adjacent lumbosacral nerves, should 
be done with care to prevent sciatic nerve 
damage (Fig. 12). 

Clinical studies (7, 20, 39, 40, 45) suggest-
ed that the cells to be treated must be lo-
cated on the T2-weighted planning images, 
and the safety margin or distance from the 
border of the cells to be treated to critical 
organs such as the sacral bone should be 
taken into consideration (e.g., 4 cm), since 
heat accumulation in the bone can subse-
quently be transferred to the perineural fat 
and adjacent nerves. The adverse effects 
encountered in these studies were part-
ly related to far-field heat absorption by 
distant bony structures (e.g., sciatic nerve 
symptoms). Therefore, a patient whose fi-
broids are close to the lumbosacral plexus 
or to the surface of another bone should 
be considered carefully before the patient 
is deemed suitable for MRI-guided HIFU 
treatment.

Bowel interposition in the sonication path 
The interposition of the bowel in the 

sonication path is considered a contraindi-
cation for HIFU treatment, since gas bub-
bles and hard particles in the bowel tend 
to reflect the ultrasound beam, resulting in 
reduced treatment efficacy and potentially 
leading to thermal damage and even bowel 
perforation (10, 23). Therefore, it is very im-

Figure 10. a, b. Sagittal T2-weighted images show uterine fibroids (asterisks) and subcutaneous fat 
thickness (two-headed arrows): (a) thin subcutaneous fat thickness, (b) large subcutaneous fat thickness.

a b

Figure 11. a, b. Sagittal T2-weighted images show uterine fibroids (asterisks) and available treatment 
depth (arrows): (a) tumor located in the abdominal wall and within the available treatment depth, (b) 
tumor is close to the sacral bone and outside the available treatment depth.

a b

Figure 12. Sagittal T2-weighted image shows the 
uterine fibroid located on the posterior wall of 
the uterus (asterisk) and the sciatic nerves in close 
proximity to the tumor (arrow).



portant to verify that the bowel is not in the 
path of the ultrasound beam while estab-

lishing a safe acoustic window before each 
sonication during HIFU treatment. 

Depending on the anatomy of the pa-
tient, several ways to displace interposing 
bowel loops have been suggested: (i) filling 
the urinary bladder with saline, (ii) filling the 
rectum with ultrasound gel, or (iii) using a 
convex gel pad (48, 49). The major draw-
back of these approaches is the possibility 
of increasing the distance of the fibroid 
from the skin, which could prevent the ab-
lation of a deep fibroid.

Park et al. (50) introduced the BRB (blad-
der-rectum-bladder) bowel-manipulation 
technique, which consists of filling the uri-
nary bladder, filling the rectum, and then 
emptying the urinary bladder with the 
patient in the prone position (Fig. 13). This 
technique seems to be effective for displac-
ing the interposing bowel loop away from 
the sonication path in the HIFU treatment 
of fibroids in the anteverted uterus, which is 
defined as the condition in which the uter-
us is tilted towards the abdomen. However, 
bowel may still pose a problem with the 
BRB technique, when it is located anterior 
to the uterus or remains at the edge of the 
beam path.

Kim et al. (51) used the BRB technique 
initially in patients with an anteverted 
uterus (Fig. 14) and then in patients with 
a retroverted uterus, which is defined as 
the condition in which the uterus is tipped 
backwards so that it aims towards the rec-
tum (Fig. 15). The HIFU procedure was a 
technical success in 42 of 49 patients with 
an anteverted uterus and in 7 of 11 patients 
with a retroverted uterus. The HIFU pro-
cedure was successfully completed using 
through-the-bladder sonication in 5 of 49 
patients with an anteverted uterus and in 
3 of 11 patients with a retroverted uterus. 
However, sonication could not be initiated 
in two anteverted uterus cases and one 
retroverted uterus case. In addition, their 
multivariate analysis revealed that a small 
uterus on treatment day was the only inde-
pendent risk factor for BRB failure. 

In a recent study, Jeong et al. (52) pro-
posed a “modified BRB technique” in which 
downward traction on the uterus is induced 
to change its location so the beam path 
avoids the bowel and other structures. Of 
the 29 cases in their study, the group that 
underwent induced downward traction 
of the uterus needed significantly lower 
acoustic sonication power compared with 
the group without induced downward trac-
tion of the uterus. With this new approach, 
it was possible to reinforce the acoustic son-
ication power by moving the fibroids from 
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Figure 13. a, b. Sagittal T2-weighted images show the uterine fibroid (asterisk), bowel, bladder and 
rectum. In panel (a), the bladder filled with 300 mL normal saline (white arrowhead) and rectum filled 
with 200 mL ultrasound gel (black arrowhead) pushes the uterus upward and forward. The bowel 
loops are still above the tumor (white arrow). Meanwhile in panel (b), the bladder is emptied with 
the pressure of the filled rectum. The uterus moves forward and downward and the bowel loops are 
pushed out of treatment window.

a b

Figure 14. a, b. Sagittal T2-weighted images show the uterine fibroid on the anterior wall of 
anteverted uterus (asterisk). In panel (a), the bowel loops are inside of the treatment window (white 
arrow). In panel (b), the rectum filled with 200 mL ultrasound gel (black arrowhead) pushes the uterus 
upward and forward, making the space between the tumor and abdominal wall smaller and pushing 
the bowel loops outside of the treatment window.

a b

Figure 15. a, b. Sagittal T2-weighted images show uterine fibroids (asterisks) that affect the anterior 
and posterior walls of a retroverted uterus. In panel (a), the bowel loops are inside the treatment 
window (arrow). In panel (b), the bladder filled with 500 mL normal saline (arrowhead) pushes bowel 
loops outside of the treatment window (arrow).

a b
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the posterior side to the center of the treat-
ment window.

The BRB and modified BRB bowel dis-
placement techniques greatly decrease the 
screening failure rate of MRI-guided HIFU 
treatment of uterine fibroids. With these 
techniques, bowel interposition should no 
longer exclude a patient from undergoing 
this therapeutic procedure. 

Conclusion
Because patient selection is a significant 

factor in reducing the risk of an unsuccess-
ful outcome of MRI-guided HIFU treatment 
of uterine fibroids, the gynecologist and 
interventional radiologist must consider 
the fibroid tissue characteristics and the 
technical limitations addressed in this study 
carefully in the screening phase. 
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