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Abstract

Original Article

IntroductIon

Adenomyosis has similarities to endometriosis, but it reveals 
clinically different characteristics.[1] Hormonal therapies 
effective in the treatment of patients with endometriosis are also 
generally effective for treating patients with adenomyosis.[2] 
These hormonal therapies are all comparatively effective for 
the treatment of menstrual pain, but the results have been 
inconsistent with regard to preventing an increase in uterine 
volume, and patients have experienced mixed results with 
regard to uterine enlargement.

It was reported that a large uterine volume could be a potential 
risk factor for an increase in the occurrence of moderate-to-severe 
lower urinary tract symptoms with adenomyosis.[3] It was also 

reported that larger tumors were more often complicated by deep 
venous thrombosis (DVT) in patients with uterine fibroids.[4] 
In our experience, a large uterus due to adenomyosis may lead 
to DVT.[5] A severe increase in uterine volume causes not only 
abdominal discomforts such as flatulence but also a visibly 
distended abdomen, which is esthetically displeasing to patients. 
In addition, uterine volume reduction by preoperative treatment 
with hormonal therapies leads to a decrease in blood loss 

Study objective: The aim of this study is to evaluate the efficacy of hormonal therapies for inhibiting an increase in uterine volume in patients 
with adenomyosis.
Design: This was retrospective cohort study.
Setting: This study was conducted at Nippon Medical School Musashikosugi Hospital. 
Patients: A total of 28 women diagnosed with adenomyosis using magnetic resonance imaging.
Methods: After providing informed consent, patients were treated with gonadotropin-releasing hormone agonist (GnRHa group), a low-dose 
estrogen and progestin combination (LEP group), or dienogest (DNG group) for ≥16 weeks. Uterine volume was assessed using the formula 
for an ovoid; uterine volumes before and after 16 weeks of treatment were compared. A <5% increase in uterine volume at 16 weeks was 
considered to reflect inhibition of uterine volume increase and efficacy of the medication. We compared the efficacy rate among the groups.
Results: In the GnRHa group, a significant reduction in uterine volume was noted, from 307.4 ± 230.1 to 177.9 ± 142.1 cm3 (P < 0.001). In 
the LEP and the DNG groups, there was no significant change (LEP: 226.7 ± 116.6 cm3 pre-treatment and 230.5 ± 128.6 cm3 post-treatment, 
P = 0.85; DNG: 232.6 ± 117.8 cm3 pre-treatment and 262.1 ± 136.8 cm3 post-treatment, P = 0.37). The number of responders (efficacy rate) in 
the GnRHa group, LEP group, and DNG group was 25/26 (96.2%), 7/15 (46.7%), and 6/11 (54.5%), respectively. The efficacy rate of GnRHa 
therapy was significantly higher than that of LEP or DNG therapy (P < 0.001 and P = 0.005, respectively).
Conclusion: We conclude that the efficacy of GnRHa in reducing uterine volume should be considered when prescribing hormone therapy 
for adenomyosis.
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during surgery and an improvement in the safety of surgery.[6] 
Furthermore, uterine volume reduction may enable the use of 
laparoscopic hysterectomy instead of laparotomy.

Therefore, preventing an increase in uterine volume should 
be one of the most important aspects of care in this condition. 
Till date, there have been a few reports regarding the efficacy 
of hormonal therapies used to treat endometriosis, including 
gonadotropin-releasing hormone agonist (GnRHa), low-dose 
estrogen-progestin (LEP) combinations, and dienogest 
(DNG)[7-9] on uterine volume. In addition, there have been no 
studies of how frequently these therapies inhibit an increase 
in uterine volume. Therefore, we conducted a retrospective 
cohort study to clarify the efficacy of hormonal therapies 
generally used for the treatment of patients with endometriosis 
for preventing an increase in uterine volume in patients with 
adenomyosis.

Purpose
The purpose was to evaluate the efficacy of hormonal therapies 
for inhibiting an increase in uterine volume in patients with 
adenomyosis.

MaterIals and Methods

We conducted a retrospective cohort study of 28 patients who 
visited the Department of Obstetrics and Gynecology, Nippon 
Medical School Musashikosugi Hospital between August 2007 
and July 2015 who had been diagnosed with adenomyosis with 
magnetic resonance imaging (MRI). After receiving detailed 
counseling and information on three kinds of hormonal therapy, 
the decision to use GnRHa, LEP, or DNG was made by the 
patients. The patients were administered one of the following 
therapies based on their decision as follows: GnRHa (GnRHa 
group), LEP (LEP group), and DNG group. Each hormonal 
therapy was administered for at least 16 weeks. Patients who 
had undergone hormonal therapy within 6 months before 
starting treatment and patients with multiple uterine fibroids 
measuring ≥2 cm in diameter were excluded from the study. 
This study was approved by the Institutional Review Board at 
Nippon Medical School Musashikosugi Hospital (#368-28-65).

Data for the study were obtained from patient medical records. 
Menorrhagia was assessed subjectively by asking the patients 
whether they felt their periods were excessively heavy or 
not. Dysmenorrhea was assessed by asking the patients if 
they experienced the pain of Grade 2 or 3 on the Andersch 
and Milsom scale.[10] Pain grades were defined as follows: 
Grade 2 pain affects daily activity, requires analgesics, can 
be sufficiently relieved so absence from work is unusual, and 
is described as “moderate pain;” Grade 3 pain clearly inhibits 
daily activity, is not relieved by analgesics, is associated 
with vegetative symptoms (e.g., headache, tiredness, nausea, 
vomiting, and diarrhea), and is described as “severe pain.” 
Chronic pelvic pain is nonmenstrual pelvic pain of 6 or more 
months duration severe enough to cause functional disability 
or require medical or surgical treatment.[11] The blood 
data (carcinoma antigen [CA] 125 and hemoglobin levels) 

were recorded when menstruation was not occurring and before 
hormonal therapy was started.

The administration regimen for GnRHa was 1.88 mg of 
leuprorelin acetate or 1.8 mg of goserelin acetate started on 
day 5 of the menstrual cycle and injected subcutaneously 
every 4 weeks. LEP was administered as a norethindrone 
1 mg/ethinyl estradiol 0.035 mg combination (Lunabell® 
combination tablets LD, Nippon-Shinyaku., Kyoto, Japan), 
one tablet orally daily starting on day 1–5 of the menstrual 
cycle and continuing for 21 consecutive days followed by a 
7-day break. DNG (Dinagest,® Mochida Pharmaceutical Co., 
Ltd., Tokyo, Japan) was administered as 1 mg DNG tablets, 
two tablets daily on days 2 through 5 of the menstrual cycle 
without interruption for at least 4 months. We checked for the 
existence of menorrhagia, dysmenorrheal and chronic pelvic 
pain, and serum CA 125 levels before and after treatment.

Ultrasonography was used to compare uterine volume, which 
was calculated by measuring the length of the long- and 
short-axis of the sagittal section and the long-axis of the 
cross-section of the uterus. Uterine volume was assessed using 
the formula for an ovoid (length × width × depth × 0.52).[12] 
The calculated results were evaluated comparing the uterine 
volume within each group before treatment and after 16 weeks 
of treatment. When the uterine volume had increased 
by <5% compared to the volume before starting treatment, 
it was determined that an increase in volume had been 
inhibited (effective treatment), and the incidence of this 
observation was set as the efficacy rate. We then compared 
the efficacy rate among each of the three treatment groups.

IBM® (IBM, New York, United States) SPSS® Statistics 
version 21 was used for the statistical analysis. One-way 
analysis of variance and the Kruskal–Wallis test were used to 
compare pretreatment values between each group. Fisher’s exact 
test was used for evaluating the efficacy rate in the LEP and 
DNG groups, using the GnRHa group as the control. P < 0.05 
was considered to be a statistically significant difference.

results

Twenty-six of the study participants were administered 
GnRHa for ≥16 weeks (GnRHa group), 15 participants 
were administered LEP for ≥16 weeks (LEP group), and 11 
participants were administered DNG for ≥16 weeks (DNG 
group). There were no significant differences among the three 
groups regarding age; body mass index; parity; incidence 
of menorrhagia, dysmenorrhea, or chronic pelvic pain; 
pretreatment CA 125 levels; or hemoglobin levels [Table 1]. 
We showed the results of existence of menorrhagia, 
dysmenorrheal and chronic pelvic pain, and CA 125 levels 
before and after treatment are shown in Table 2. CA 125 levels 
were significantly decreased after treatment in all groups in 
comparison with before treatment.

The mean uterine volume before treatment in the GnRHa 
group was 307.4 ± 230.1 cm3, and the mean volume after 
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16 weeks of treatment was 177.9 ± 142.1 cm3, a statistically 
significant reduction (P < 0.001). The mean uterine volume 
before treatment in the LEP group was 226.7 ± 116.6 cm3, 
and the mean volume after 16 weeks of treatment was 
230.5 ± 128.6 cm3, a slight nonsignificant increase (P = 0.85). 
The mean uterine volume before treatment in the DNG group 
was 232.6 ± 117.8 cm3, and the mean volume after 16 weeks 
of treatment was 262.1 ± 136.8 cm3, a slight nonsignificant 
increase (P = 0.37). About the uterine volume before and after 
treatment, the GnRHa group showed a significant reduction in 
uterine volume after treatment [Figure 1].

The efficacy rate for the GnRHa group, LEP group, and DNG 
group was 96.2% (25/26), 46.7% (7/15), and 54.5% (6/11), 
respectively; therefore, the efficacy rate was significantly 
higher in the GnRHa group compared to that seen in the LEP 
and DNG groups (P < 0.001 and 0.005, respectively) [Figure 2].

dIscussIon

Nowadays medical therapy shows increasing efficacy in 
patients complaining of symptoms or requiring fertility 
treatments. However, no drug is currently labeled for 
adenomyosis, and there are no specific guidelines to follow 
for best management.[13] Two important observations can be 

made from this study. First, GnRHa therapy significantly 
reduced the volume of adenomyosis, while LEP or DNG 
therapy resulted in neither a significant reduction nor increase 
in uterine volume. Second, the efficacy rate of GnRHa therapy 
(96.2%) in reducing uterine volume was significantly higher 
than the efficacy rates of LEP or DNG therapy (46.7% and 
54.5%, respectively).

As previously mentioned, severely increased uterine volume 
causes abdominal discomfort, with symptoms including 
flatulence, distended abdomen, and lower urinary tract 
symptoms with adenomyosis.[3] Furthermore, a larger uterus 
may lead to DVT. When surgical intervention is necessary, 
total laparoscopic hysterectomy (TLH) is the preferred 
surgical treatment, and it has been found that reducing the 

Table 2: Changes of symptoms and biomarker in the gonadotropin‑releasing hormone agonist, low‑dose 
estrogen‑progestin combination, and dienogest treatment groups

GnRHa (26) LEP (15) DNG (11)

Before After 16 weeks 
of treatment

Before After 16 weeks 
of treatment

Before After 16 weeks 
of treatment

Menorrhagiab 16 (61.5) 0 9 (56.3) 7 (46.7) 4 (36.4) 2 (18.2)
Dysmenorrheab 9 (34.6) 0 9 (56.3) 6 (40.0) 2 (18.2) 0
Chronic pelvic painb 6 (23.1) 1 (3.8) 2 (12.5) 1 (6.3) 4 (36.4) 2 (18.2)
CA125 (U/mL)a 203.1 36.5* 237.5 25.2* 255.9 26.4*
aValues are given as mean, bValues are given as n (%), *P<0.01. GnRHa: Gonadotropin-releasing hormone agonist, LEP: Low-dose estrogen-progestin 
combination, DNG: Dienogest, CA125: Carcinoma antigen 125

Figure 1: Uterine volume in each treatment group before and after 
16 weeks of hormonal therapy. Uterine volumes before and after 
administration of each hormonal treatment indicates that uterine volume 
was significantly reduced in the GnRHa group, but in the LEP and DNG 
groups, there was a slight increase in uterine volume after treatment, but 
this increase was not statistically significant. ＊: P < 0.001

Uterine volume Before 
treatment (cm3)

After 16 weeks of 
treatment (cm3)

P

GnRHa (n=26) 307.4±230.1 177.9±142.1 <0.001
LEP (n=15) 226.7±116.6 230.5±128.6 0.85
DNG (n=11) 232.6±117.8 262.1±136.8 0.36
Value: Mean±SD. GnRHa: Gonadotropin-releasing hormone agonist, 
LEP: Low-dose estrogen-progestin combinations, DNG: Dienogest, 
SD: Standard deviation

Table 1: Baseline patient characteristics in the 
gonadotropin‑releasing hormone agonist, low‑dose 
estrogen‑progestin combination, and dienogest treatment 
groups

GnRHa (26) LEP (15) DNG (11) P
Age (years)a 40.0±6.1 37.7±5.3 38.9±7.8 NS
BMI (kg/m2)a 21.8±3.0 23.4±6.3 24.1±6.8 NS
Paritya 0.8±0.9 0.4±0.6 0.5±0.7 NS
Menorrhagiab 16 (61.5) 9 (56.3) 4 (36.4) NS
Dysmenorrheab 9 (34.6) 9 (56.3) 2 (18.2) NS
Chronic pelvic 
painb

6 (23.1) 2 (12.5) 4 (36.4) NS

CA125 (U/mL)a 203.1±163.8 237.5±162.8 255.9±181.3 NS
Hgb (g/dL)a 10.1±2.3 10.5±2.4 11.1±2.2 NS
aValues are given as mean±SD, bValues are given as n (%). 
GnRHa: Gonadotropin-releasing hormone agonist, LEP: Low-dose 
estrogen-progestin combination, DNG: Dienogest, BMI: Body mass index, 
CA125: Carcinoma antigen 125, Hgb: Hemoglobin, NS: Not significant, 
SD: Standard deviation
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uterine volume can expand the indications for and reduce 
the difficulty of TLH.[14] Therefore, preventing an increase in 
uterine volume should be considered as a high priority in the 
treatment of this condition. Previous reports have shown that 
GnRHa significantly reduces adenomyosis volume,[7] but there 
have been no definitive reports on the effects of LEP therapy on 
uterine volume in patients with adenomyosis. DNG has been 
reported to be effective for treating symptomatic adenomyosis 
but ineffective for reducing uterine volume.[8] The results of our 
study validate the findings of previous studies. The study data 
reveal that GnRHa may be the only effective hormonal therapy 
for patients with subjective symptoms of abdominal distension. 
Conversely, all hormonal therapies in this study were effective 
for the subjective symptoms of menorrhagia, dysmenorrheal, 
and chronic pelvic pain in most cases [Table 2]. Additional 
studies are necessary to establish the role of LEP and DNG 
for inhibiting an increase in uterine volume in patients 
with adenomyosis. Adenomyosis can be associated with 
abnormalities of coagulation and fibrinolysis,[15] and previous 
reports found that the administration of LEP for adenomyosis 
can cause cerebral venous sinus thrombosis;[16] therefore, the 
treatment of adenomyosis with LEP requires close monitoring 
for complications such as thrombosis. The administration of 
DNG for adenomyosis can also pose the risk of excessive 
bleeding;[17] thus, DNG therapy for adenomyosis should be 
cautiously administered in patients with comparatively large 
uterine volumes and in patients presenting with pretreatment 
anemia.[18] The present study suggests that GnRHa should 
be the first-line therapy in patients with comparatively large 
adenomyosis.

To the best of our knowledge, our study is the first to report 
the efficacy rate of GnRHa, LEP, and DNG for reducing 
uterine volume in patients with adenomyosis. Despite the 
clear efficacy of LEP and DNG for the treatment of subjective 
symptoms,[8,9] these hormonal therapies are ineffective for 
reducing uterine volume and frequently, patients may even 

experience an increase in uterine volume. In this study, the 
uterus enlarged in eight of 15 patients in the LEP group and 
five of 11 patients in the DNG group. For the LEP and DNG 
groups, these therapies were ineffective for reducing uterine 
volume in 53.3% and 44.5% of patients, respectively. The 
largest increase in uterine volume with LEP treatment was 
2-fold (pretreatment, 187.2 cm3; after 16 weeks of LEP 
therapy, 385.2 cm3), and one patient experienced a 2.1-fold 
increase in uterine volume with DNG therapy (pretreatment, 
151.6 cm3; after 16 weeks of DNG therapy, 325.9 cm3). Most 
prior studies[8,9] used the posttreatment mean uterine volume 
value; however, when the therapeutic effects vary widely 
and comparing the mean values becomes meaningless. The 
reason for the varying therapeutic effects of LEP and DNG on 
uterine volume in adenomyosis, in contrast with the definitive 
effects of both treatments on endometriosis, is unclear. 
Adenomyosis reveals clinically different characteristics; 
although, it is similar to endometriosis.[1] The pathological 
differences between endometriosis and uterus adenomyosis 
have been empirically shown in the human leukocyte antigen 
system,[19] which plays a key role in the immune response, 
and membrane protein p63, which is associated with epithelial 
proliferation and differentiation.[20] Recently, four subtypes of 
adenomyosis assessed by MRI were shown to have different 
pathogeneses (endometrial invasion, endometriotic invasion, 
de novo metaplasia, or a heterogeneous mixture of very 
advanced disease).[21] The varying therapeutic effects of LEP 
and DNG on uterine volume in adenomyosis may be caused 
by differences in pathogenesis. Unfortunately, we were unable 
to clarify the subtypes of adenomyosis wherein LEP or DNG 
was effective in reducing uterine swelling. Further studies are 
needed to clarify the factors predicting a patient’s response to 
hormonal therapy. Until that time, LEP and DNG treatment 
of patients with adenomyosis should be continued only if the 
treatment has been shown to be effective in reducing that 
patient’s uterine volume.

This study had several limitations. Our results were based on 
a dosing period of approximately 16 weeks, but there may 
be patients in whom a longer period of hormonal treatment 
is effective for increasing uterine volume. This study also 
had a small number of participants, and we were unable to 
determine what patient characteristics were predictive of a 
positive or negative therapeutic response. Larger studies are 
needed to further clarify the patient characteristics predictive 
of a decrease in uterine volume in response to therapy. 

conclusIon

GnRHa therapy showed the greatest efficacy for reducing 
or limiting the increase in uterine volume in patients with 
adenomyosis. Although approximately half of the participants 
in the LEP-and DNG-treated groups experienced an inhibitory 
effect, some participants in these two groups experienced an 
increase in volume. Thus, GnRHa should be selected rather 
than LEP or DNG to reduce uterine volume.

Figure 2: Efficacy rate for each hormonal treatment group. The 
GnRHa group had a significantly higher efficacy rate than that seen 
in the LEP and DNG groups (P < 0.001, P = 0.005). Efficacy ratio. 
GnRHa: 96.2% (25/26). LEP: 46.7% (7/15)*, DNG: 54.5% (6/11)**, 
*<0.001, ** = 0.005. GnRHa: Gonadotropin‑releasing hormone agonist, 
LEP: Low‑dose estrogen‑progestin combinations, DNG: Dienogest
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