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Rapid reduction of adenomyosis coexisting with leiomyoma volume during 
treatment with Relugolix

Keitaro Yamanaka, Keiichi Washio, Akiko Uchida, Yuki Sasagawa, Masashi Nishimoto, Yui Yamasaki, Satoshi 
Nagamata and Yoshito Terai

Department of Obstetrics and Gynecology, Kobe University, Kobe City, Japan

ABSTRACT
Objective:  This study elucidated the efficacy of Relugolix (REL) on the reduction of uterine volume and 
clinical symptoms for the treatment of adenomyosis.
Methods:  We conducted a retrospective cohort study of patients who received REL (40 mg for about 
20 weeks) and who underwent a hysterectomy for adenomyosis or fibroids. We divided patients into two 
groups: adenomyosis coexisting with fibroids (Group A) and fibroids only (Group B); the groups were 
determined by a postoperative pathological examination. The primary end points were the percent 
reduction in uterine volume, adenomyotic lesion, and the largest fibroid volume at week 16. The secondary 
end points were the rate of amenorrhea, pelvic pain, and anemia at week 12.
Results:  A total of 56 patients participated in the current study: 20 in Group A and 36 in Group B. 
Regarding the largest fibroid volume, there was no significant difference between the two groups. Uterine 
volume after REL treatment was significantly decreased in Group A (43%), as compared to Group B (27%) 
(p = .00972), In Group A, adenomyotic lesion was decreased by 61%. Irrespective of the group, adenomyosis 
showed a significant reduction compared to uterine fibroids (p < .001). There was no statistically significant 
difference in the mitigation of symptoms (amenorrhea, pelvic pain, and anemia) between the two groups.
Conclusions:  REL is more effective in reducing adenomyotic lesion than uterine fibroids and in relieving 
symptoms (amenorrhea, pelvic pain, and anemia). It can be expected that REL will also be used as a 
preoperative treatment for adenomyosis.

Introduction

Uterine adenomyosis is estimated to affect approximately 20% of 
women and is often complicated by fibroids [1]. The presence of 
adenomyosis was observed in 15% to 57% of patients who 
underwent a hysterectomy for fibroids [2], while fibroids were 
detected in 22% of patients diagnosed with adenomyosis [3]. 
Manifestations of adenomyosis usually include heavy menstrual 
bleeding, chronic pelvic pain, and infertility [4]. The main objec-
tive of treating adenomyosis is symptom management, but the 
choice of how to do so depends on the woman’s age, clinical 
symptoms, and reproductive status.

Adenomyosis is essentially characterized by its estrogen 
dependency and progesterone resistance [5]. Treatments for ade-
nomyosis include dienogest (DNG) and the levonorgestrel-releasing 
intrauterine system (LNG-IUS), both of which are effective for 
pain and bleeding but have not been proven effective for severe 
adenomyosis due to their progesterone resistance [6,7]. On the 
other hand, GnRH agonists (GnRH-a) are known to be effective 
in the treatment of adenomyosis, as these hormone therapies 
reduce mitigating estrogens [8]. Moreover, a comparison between 
DNG and GnRH-a showed no difference in terms of pelvic pain 
reduction. In addition, GnRH-a induced a greater reduction of 
bleeding and uterine volume [9]. However, GnRH-a has a 
flare-up effect, which is known to delay its efficacy and worsen 

the symptoms of low estrogen levels [10]. GnRH antagonists 
(GnRH-ant) have the advantage over GnRH-a that they do not 
have a flare-up effect and thus avoid the initial worsening of 
symptoms due to elevated estrogen levels [11]. As a result, a few 
new oral nonpeptide GnRH antagonists have been approved, and 
some are under development [12]. Relugolix (REL), a GnRH-ant, 
was approved in Japan in March 2019 to treat uterine fibroids 
and in December 2021 to treat endometriosis-associated pain 
[13]. Although another GnRH antagonist, Linzagolix, has been 
reported to reduce uterine adenomyosis and improve symptoms 
in a case report [14], the effects of REL on uterine and adeno-
myotic lesion volume reduction and the mitigation of symptoms 
in adenomyosis have not yet been clarified. Thus, we aimed to 
confirm the efficacy of REL for treating adenomyosis.

Methods

We conducted a retrospective cohort study of patients who 
received REL (40 mg) and who underwent a hysterectomy for 
adenomyosis or fibroids at Kobe University Hospital between 
March 2019 and December 2020. This study was approved by 
the institute’s ethical committee (B220108). The patients were 
divided into a group of cases with adenomyosis coexisting with 
fibroids (Group A) and fibroids only (Group B); the groups were 
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determined by a postoperative pathological examination. Both 
groups were administered REL (40 mg for about 20 weeks) and 
underwent a subsequent hysterectomy.

The primary end points at week 16 were the percent reduc-
tion of uterine volume, adenomyotic lesion, and the percent 
change in the volume of the largest fibroid. They were assessed 
by means of magnetic resonance imaging (MRI) before and at 
16 weeks after treatment. The secondary end points at week 12 
included the following: the percentage of women who reported 
amenorrhea, the percentage of women with pelvic pain scoring 
zero on the numerical rating scale (NRS) score, and the percent-
age of women who had an increase of more than 2 g/dl from 
their baseline hemoglobin level.

On the assumption that both the shape of the uterus, adeno-
myotic lesion and the largest fibroid are spheroid, uterine, ade-
nomyotic lesion and fibroid volumes were calculated using the 
following formula:

	
Uterine,adenomyotic lesionor fibroid volume=

D xD xD x /1 2 3 6 3 1π π = . 44( ) 	

Where:

D1 = the longest diameter of the uterus, adenomyotic lesion, 
or fibroid (unit of length: cm)

D2 = the longest diameter of the uterus, adenomyotic lesion, 
or fibroid that is perpendicular to D1 (unit of length: cm)

D3 = the diameter of the uterus, adenomyotic lesion, or fibroid 
that crosses the intersection of D1 and D2

(intersection ‘Z‘) and is perpendicular to the D1/D2 plane 
(unit of length: cm).

These diameters, D1, D2, and D3, were measured by MRI.

Currently, adenomyosis is broadly classified into three groups: 
(1) internal adenomyosis, (2) adenomyoma, and (3) external ade-
nomyosis. These groups are further subdivided based on specific 
characteristics and features [15,16]. We classified adenomyosis 
into three categories using these classifications, estimated the vol-
ume of the affected areas, and then compared them. As demon-
strated in Figure 1, we calculated the volume under the 
assumption that the region encapsulated by the red dotted line 

represents an adenomyotic lesion using the following formula: 
D1 x D2 x D3 x π/6 (π = 3.14).

Analyses were performed with the use of R version 2.7-2. 
Intergroup comparisons were assessed using the t-test, the 
Mann-Whitney U test, and Fisher’s exact test. A p value of <.05 
was statistically significant.

Results

A total of 56 patients were administered REL (40 mg for about 
20 weeks) and underwent a subsequent hysterectomy. Twenty 
patients with adenomyosis coexisting with fibroids were classified 
in Group A, and 36 patients with fibroids only were classified in 
Group B. These groups were divided by the results of a postop-
erative pathological examination. There were no significant differ-
ences among the two groups regarding age, body mass index, 
parity, incidence of menorrhagia, pelvic pain, and minimum 
hemoglobin levels (Table 1). A total laparoscopic hysterectomy 
(TLH) was the most common method for the hysterectomy per-
formed. Moreover, there was no significant difference among the 

Table 1.  Patient characteristics of a total of 56 women with adenomyosis and 
fibroids in Group A, and fibroids only in Group B.

Group 
A(n = 20)

Group 
B(n = 36) p Value

Age (y) 45.1 ± 3.1 46.5 ± 3.7 .158
BMI (kg/m2) 25.6 ± 5.1 24.9 ± 5.3 .65
Birth experience - yes 8(40) 20(55.6) .403
Menorrhagia - yes 16(80) 22(61.1) .236
Pelvic pain- yes 3(15) 5(13.9) 1
Minimum Hb (g/dl) 10.1 ± 2.7 10.3 ± 2.5 .768
Operative method TAH 1(5) 5(13.9) —

TLH 12(60) 22(61.1) —
RAH 7(35) 9(25) —

Uterine volume (cm3) 720.4 ± 376.8 829 ± 726.6 .912
Primary uterine fibroid volume (cm3) 147.9 ± 133.0 416.3 ± 597.6 .0324
Adenomyosis Internal 

adenomyosis (%)
5(25) — —

Adenomyoma (%) 11(55)
External 

adenomyosis (%)
4(20)

All results are reported as mean ± standard deviation or n (%).
BMI: body mass index; TAH: total abdominal hysterectomy; TLH: total laparo-

scopic hysterectomy; RAH: robotic assisted hysterectomy.

Figure 1. D etermination of the adenomyotic lesion. (a) The extent of the adenomyotic lesion prior to treatment is indicated by the red dotted line. (b) the extent of 
the adenomyotic lesion 16 weeks after treatment is indicated by the red dotted line. We quantified the uterine, fibroid, and adenomyotic lesion volumes both prior 
to and 16 weeks post-treatment utilizing the formula for the volume of an ellipsoid, as described in the Material and Methods section.
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two groups regarding uterine volume. However, in Group B, the 
volume of the primary uterine fibroid was larger than that in 
Group A (Table 1). Adenomyosis is classified into three groups, 
with internal adenomyosis (IA) accounting for 25%, adenomyoma 
(AM) for 55%, and external adenomyosis (EA) for 20%.

Uterine volume, which was calculated from the diameter of 
the XYZ axis described in the Materials and Methods section, 
was decreased after REL treatment by 43% in Group A and 
27% in Group B (Figure 2), and there was significant different 
between the two groups in this regard (p = .00972). Changes 
in the volume of the largest fibroid after REL treatment in 
Group A did not differ significantly from those in Group B 
(Table 2). In addition, in Group A, the adenomyotic lesion 
was decreased by 61% after REL treatment (Table 2). Regardless 
of the group, when focusing only on the lesions, the shrinking 
effect of adenomyosis by REL was significantly greater than 
that of the largest fibroid (p < .001) (Figure 3). The reduction 
rates of the classified subtype of adenomyosis showed no sig-
nificant differences. (IA −65 ± 11.1% vs AM −51 ± 15.3% vs 
EA −59 ± 20.4% p = .1993) As well, there was no statistically 
significant difference in the mitigation of symptoms (amenor-
rhea, no pelvic pain, and baseline hemoglobin level) between 
the two groups.

Discussion

Our study is the first report of a reduction in uterine volume 
and adenomyotic lesion for adenomyosis with REL, which was 
also effective in mitigating symptoms (menorrhagia and pelvic 
pain). Especially, adenomyotic lesion volume showed the most 
marked reduction compared to uterine volume and fibroid vol-
ume. In our study, uterine volume was reduced more in patients 
with adenomyosis compared with fibroids only, even though the 
reduction of fibroids with REL didn’t differ between the two 
groups. This result can be attributed to the fact that adenomyosis 
shrinks earlier than the normal myometrium. In fact, adenomy-
osis is marked by elevated levels of estrogen caused by the 
enhanced expression of estrogen receptors [4,6]. The condition 
causes a reduction in the effectiveness of progesterone receptors, 
resulting in the development of progesterone resistance [17]. 

Table 2. E fficacy of treatment.

GroupA GroupB p Value

Percent change in uterine volume (%) 
from baseline to week 16

−43 ± 19.1 −27.7 ± 21.2 .00972

Percent change in the volume of the 
primary uterine fibroid (%) from 
baseline to week 16

−33 ± 29.0 −24.7 ± 27.4 .297

Percent change in the volume of the 
adenomyotic leision volume (%) from 
baseline to week 16

−61 ± 14.4 — —

Participants with amenorrhea at week 
12 - yes

17(85) 30(83.3) 1

Participants with pelvic pain NRS 0 at 
week 12 - yes

17(85) 29(80.6) 1

Participants with anemia at baseline 
and an increase in Hb level of >2g/
dl at week 12 - yes

8(40) 19(52.8) .412

All results are reported as mean ± standard deviation or n (%).

Figure 2. E fficacy end points. (a) Percent change in uterine volume from baseline to week 16 (GroupA -43 ± 19.1% vs -27.7 ± 21.2%, p = .00972), (b) Percent change 
in the volume of the primary uterine fibroid from baseline to week 16 (GroupA -33 ± 29.0% vs -24.7 ± 27.4%, p = .297). Group a = adenomyosis and fibroids; 
GroupB = fibroids only.

Figure 3.  Percent change in adenomyosis and Myoma from baseline to week 16 
when focusing on lesions regardless of group (adenomyosis -61 ± 14.4% vs 
fibroid -33 ± 29.0%, p < .001).
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Some studies have also reported that uterine adenomyosis has 
estrogen dependence and progesterone resistance [5,18–20]. 
Hyperestrogenism is thought to be involved in neoangiogenesis 
and growth factors and inflammation in adenomyosis [5]. It has 
already been reported that GnRH agonist therapy for adenomy-
osis affects inflammation, angiogenesis, and apoptosis [21]. From 
the above, the overexpression of estrogen receptors in adenomy-
osis may have made the effect of GnRH antagonists more pro-
nounced, thus resulting in a significantly reduced uterine volume 
in adenomyosis coexisting with fibroids.

In this study, we have reported for the first time that REL has a 
greater shrinking effect on adenomyosis than on fibroids. In uterine 
fibroid growth, estrogen induces the expression of the progesterone 
receptor, and progesterone and its receptor are essential and sufficient 
for tumor growth, as indicated by the stimulation of cell proliferation, 
the accumulation of the extracellular matrix, and cellular hypertrophy 
[22]. On the other hand, uterine adenomyosis has estrogen depen-
dence and progesterone resistance. These differences in hormonal 
effects between fibroid and adenomyosis may be related to differences 
in the reduction effects of REL. Furthermore, in uterine fibroids, 
fibrous tissue such as the extracellular matrix may make it physically 
more difficult for the fibroid to shrink. However, as reported by 
Matsushima et  al. GnRH-a for uterine adenomyosis rapidly returns to 
reversibility after treatment [23], and the same may occur with 
GnRH-ant. These finding suggest that REL is therefore expected to be 
used as a preoperative treatment of adenomyosis, and it is recom-
mended that GnRH-ant be continued until immediately before surgery.

Due to hypoestrogenic symptoms such as menopausal symp-
toms or osteoporosis, REL can only be administered for six 
months. Therefore, the duration of treatment is limited in 
non-operative cases. AI-Hendy et  al. have proposed on a REL 
combination therapy (40 mg of REL, 1 mg of estradiol, and 0.5 mg 
of norethindrone acetate, 24 weeks) as a treatment for uterine 
fibroids [24]. REL combination therapy can also reduce uterine 
volume and relieve hypoestrogenic symptoms. Similar effects can 
be expected for adenomyosis, and further studies of a long-term 
administration of REL combination therapy are ongoing.

There are some limitations to the present study. First, since 
hysterectomy is not typically the first-line treatment for adeno-
myosis and medical therapy is often prioritized, it was not pos-
sible to simply investigate the shrinking effect of REL on 
adenomyosis compared to a normal uterus. Therefore, we retro-
spectively examined the treatment effects on adenomyosis by 
comparing cases of uterine fibroids that underwent hysterectomy 
with or without a pathological diagnosis of adenomyosis. Second, 
as for the volume of adenomyosis, the adenomyoma was more 
accurately measured, but the volume of internal adenomyosis 
and external adenomyosis may be somewhat inaccurate because 
the boundaries were not clear in some cases. Third, it was some-
what difficult to accurately assess bleeding and pain in a 
self-reported survey. To evaluate the effects of REL on shrinking 
the uterus or reducing adenomyotic lesions, as well as symptom 
management, larger studies are needed.

In this study, it was shown for the first time that REL can 
reduce uterine volume not only in uterine fibroids but also in 
adenomyosis. It can be expected that REL will also be used as a 
preoperative treatment and the mitigation of symptoms for these 
two conditions.
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