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Abstract 

Background Adenomyosis, characterized by endometrial tissue within the uterine muscle, often presents 
with severe pelvic pain and menorrhagia. This case series demonstrates the efficacy of sequential therapy involving 
relugolix followed by dienogest in managing adenomyosis.

Case presentation In five patients with adenomyosis, the gonadotropin-releasing hormone antagonist relugolix 
initially mitigated symptoms and reduced the levels of serum CA125, a marker associated with disease activity. After 
six months of relugolix, patients were transitioned to dienogest. This sequential approach maintained symptom relief 
and further stabilized CA125 levels.

Conclusions Our findings demonstrate that sequential therapy provides effective symptom management and long-
term disease control. Further, CA125 remains a valuable biomarker for monitoring therapeutic success.
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Background
Adenomyosis is a common, yet challenging, gynecologi-
cal disorder characterized by the presence of endometrial 
tissue within the myometrium. The overall adenomyosis 
incidence rate was 1.03% in the United States [1], but the 
actual prevalence remains unclear in many countries, 
including Japan. This is due to variations in diagnostic 
criteria, underreporting, and a lack of large-scale epide-
miological studies, making it difficult to accurately esti-
mate the true incidence of adenomyosis across different 
populations. It leads to significant symptoms, including 

severe pelvic pain, menorrhagia, and impaired quality of 
life [2, 3]. Adenomyosis diagnosis traditionally relies on 
histopathological examination; however, imaging studies 
such as magnetic resonance imaging (MRI) and trans-
vaginal ultrasound play crucial roles in clinical diagno-
sis and management. MRI diagnostic criteria typically 
include diffuse or focal thickening of the junctional zone 
(> 12 mm), myometrial cysts, heterogeneous myometrial 
texture, and asymmetry in uterine wall thickness [4]. 
Ultrasound findings indicative of adenomyosis include 
heterogeneous myometrial echotexture, presence of myo-
metrial cysts, indistinct endometrial-myometrial junc-
tion, and increased vascularity, as supported by recent 
guidelines [5]. Risk factors for adenomyosis include age, 
with a higher incidence observed in women aged 30 to 
50 years, particularly those in the perimenopausal stage 
[6]. Multiparity, especially with cesarean sections, have 
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also been linked to a greater risk [6]. Hormonal factors, 
particularly elevated estrogen levels, and a history of 
endometriosis or uterine fibroids, further increase the 
likelihood of developing adenomyosis [7]. These factors 
contribute to the development of the condition and are 
important in its early identification and management. 
Traditional treatments for adenomyosis include hormo-
nal therapies such as progestins, gonadotropin-releasing 
hormone (GnRH) analogs, and combined oral contracep-
tives [8].

Relugolix, an oral GnRH antagonist, effectively reduces 
estrogen levels, providing rapid symptom relief [9]. 
Approved for endometriosis-related pain in December 
2021 in Japan with a recommended dose of 40 mg once 
daily, the efficacy of relugolix for adenomyosis has also 
been investigated [9]. Dienogest, an oral progestin, is 
commonly prescribed for the management of adenomyo-
sis symptoms. The recommended dose for the treatment 
of adenomyosis is typically 2 mg per day, taken continu-
ously without a break, for long-term symptom manage-
ment. This dosage may be adjusted based on the patient’s 
response and tolerance, and it is important to follow a 
healthcare provider’s guidance regarding duration and 
any necessary adjustments. Rare adverse events, such 
as mood changes, headaches, and changes in menstrual 
bleeding patterns, have been reported, but overall, dien-
ogest is considered effective for symptom relief. [10]. 
Sequential therapy, involving an initial course of relugo-
lix followed by dienogest, represents a novel approach 
aimed at maximizing symptom control and maintaining 
disease management.

CA125 is a glycoprotein that is frequently elevated in 
ovarian cancer; it is commonly used as a biomarker for 
monitoring treatment response and disease progres-
sion in patients with ovarian cancer [11]. Elevated serum 
CA125 levels are often associated with advanced stages 
of ovarian cancer; however, elevated levels are not exclu-
sive to malignant conditions [12]. Additionally, elevated 
serum CA125 levels are frequently observed in adeno-
myosis and can reflect disease activity and response to 
treatment [13]. However, the possibility of coincidental 
ovarian cancer should not be overlooked, particularly in 
women presenting with elevated CA125 levels and sig-
nificant symptom burden [12]. As CA125 elevation is not 
specific to ovarian cancer, its levels should be interpreted 
cautiously, and any persistent elevation despite treatment 
warrants further investigation [14]. CA125 monitoring is 
useful for assessing disease activity in benign gynecologi-
cal conditions such as adenomyosis, as it can reflect the 
extent of inflammation and treatment response. Moreo-
ver, persistent or rising CA125 levels, even in the absence 
of symptomatic improvement, should prompt further 
evaluation to rule out potential malignancies, including 

ovarian cancer. CA125 is widely used as a biomarker in 
clinical practice, helping differentiate between benign 
and malignant conditions, especially in cases where the 
clinical presentation overlaps with malignancy [15].

Serum CA125, a biomarker frequently associated 
with endometriosis and adenomyosis, reflects disease 
activity and response to treatment [16]. The CA-125 
elimination rate constant (KELIM) score is a prognostic 
biomarker that can help predict the outcome of ovarian 
cancer patients treated with neoadjuvant chemotherapy 
(NACT) (on https:// www. bioma rker- kinet ics. org/ CA- 
125- neo for patients treated with NACT, and on https:// 
www. bioma rker- kinet ics. org/ CA- 125 for patients treated 
with adjuvant chemotherapy) [17].

In adenomyosis management specifically, CA125 may 
serve as a useful adjunct biomarker for assessing thera-
peutic efficacy and disease activity [18]. Monitoring 
serum CA125 concentrations can complement clinical 
evaluation by potentially predicting symptom recurrence 
or exacerbation. In our case series of sequential relugolix 
followed by dienogest therapy, significant reductions and 
subsequent stabilization of CA125 levels were observed 
alongside clinical symptom improvement, indicating its 
potential utility for monitoring therapeutic effectiveness. 
However, there is a notable gap in the literature regarding 
biomarkers for evaluating the treatment of adenomyo-
sis. Unlike other gynecological conditions such as ovar-
ian cancer, where CA-125 can be used as a prognostic 
marker, no standardized biomarkers are currently avail-
able for monitoring the therapeutic response or disease 
progression in adenomyosis. This gap underscores the 
need for further research to identify reliable biomarkers 
that could facilitate better management and individual-
ized treatment strategies for patients with adenomyosis.

Case presentation
Case 1
A 48-year-old woman (gravida, 3; para, 2) presented to 
our hospital with severe dysmenorrhea. Initial evalua-
tion included a magnetic resonance imaging (MRI) scan, 
which revealed adenomyosis, a right endometrial ovar-
ian cyst, right hydronephrosis, and right hydroureter 
(Fig.  2A). Two months after her initial visit, she com-
menced treatment with dienogest (2  mg/day), with the 
delay due to the time taken for her referral to our hos-
pital. Figure  1 illustrates the transition in CA125 levels 
throughout the therapy. Although her CA125 level sub-
sequently increased to 151.7 U/mL (the normal reference 
range for CA125 is below 35.0 U/mL), it was followed 
by a gradual decline. By six months of treatment, her 
CA125 level had decreased to 12.3 U/mL, and she expe-
rienced significantly less abdominal pain. Consequently, 
dienogest was reduced to 1  mg/day. After two years of 
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dienogest treatment, she experienced an increase in the 
frequency of irregular bleeding. Therefore, she was tran-
sitioned to relugolix (40  mg/day). At this time, a pelvic 
examination revealed tenderness in the posterior wall 
of the uterus and a 2-cm right ovarian cyst. After one 
month of relugolix treatment, Kami-Shoyo-san, a tradi-
tional Kampo medicine, was introduced to manage her 
menopausal symptoms, which included irritability and 
hot flashes [13]. At two months after relugolix initia-
tion, an MRI scan indicated resolution of the right ovar-
ian cyst (Fig. 2B), and she reported significant relief from 
abdominal pain. However, despite these improvements, 
she continued to experience menopausal symptoms, 
leading to further adjustments in her treatment. After 
six months on relugolix, she was transitioned back to 
dienogest (2 mg/day). This resulted in the stabilization of 
her abdominal pain and mitigation of menopausal symp-
toms. At this stage, since the menopausal symptoms had 
resolved, Kami-Shoyo-san, a traditional Kampo medi-
cine, was discontinued.

Case 2
A 38-year-old woman (gravida, 1; para, 1) presented 
with worsening menorrhagia and dysmenorrhea. Six 
years prior, she had undergone laparotomy with bilateral 

ovarian cystectomy, left salpingectomy, and myomectomy 
because of bilateral endometriotic cysts, a left hydrosal-
pinx, and uterine fibroids. Postoperatively, she was pre-
scribed a low-dose oral contraceptive pill. Two years 
after the initial surgery, her symptoms of menorrhagia 
and dysmenorrhea intensified. A transvaginal ultrasound 
suggested the presence of an endometrial polyp, but no 
significant issues were detected in the ovaries. Hystero-
scopic resection was not pursued due to hospitalization 
constraints, and she resumed the low-dose oral contra-
ceptive pill therapy. One year later, despite continued use 
of the low-dose pill, the left ovarian endometriotic cyst 
had increased in size to 46 × 38  mm. Consequently, her 
treatment was switched to dienogest. Within two weeks 
of dienogest initiation, she was admitted to the hospi-
tal because of severe lower abdominal pain. Diagnostic 
imaging revealed a micro-rupture of the endometriotic 
cyst and intraovarian hemorrhage, resulting in hospi-
talization for several days. Her pain was managed with 
analgesics, and she continued treatment with dienogest 
following discharge. Three years later, her abdominal 
pain worsened, and the left ovarian cyst had expanded 
to 57  mm. Therefore, she was transitioned from dien-
ogest to relugolix. Before this transition, her CA125 
levels were elevated, at 199.2 U/mL. Following relugolix 

Fig. 1 Case 1: Changes in serum CA125 levels during therapy. After 10 months of resuming dienogest, bone mineral density measurements 
revealed normal bone density in the right hip joint (123%) and left hip joint (95%), but mild bone loss in the lumbar vertebrae (Lumbar 1–4: 79%), 
indicating the need for monitoring
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initiation, her CA125 levels normalized, abdominal pain 
subsided, and the left ovarian cyst reduced in size to 
35 mm. However, four months after relugolix initiation, 
she began experiencing menopausal symptoms, includ-
ing insomnia, irritability, and headache. To address these 
symptoms, Kami-Shoyo-san, a Kampo medicine, was 
introduced [19]. Six months after relugolix initiation, she 
was transitioned back to dienogest. With dienogest reini-
tiation, her abdominal pain was managed effectively, and 
no further significant increase in cyst size was noted. Her 
CA125 levels remained stable, and no additional major 
symptoms were reported. Sequential therapy involving 

dienogest and relugolix resulted in rapid symptom relief 
and normalization of CA125 levels. Transitioning to 
dienogest maintained these improvements with mini-
mal adverse effects. Her treatment course and changes in 
CA125 levels are shown in Fig. 3 and relevant images are 
shown in Fig. 4.

Case 3
A 39-year-old woman (gravida, 1; para, 1) was referred to 
our department for the management of menstrual pain 
and adenomyosis. Eight years prior, she had undergone 
laparoscopic bilateral ovarian endometrial cystectomy. 

Fig. 2 Case 1: Images demonstrating the effects of treatments. A MRI image showing the adenomyosis in the uterus. B Following the sequential 
therapy involving dienogest and relugolix, the left ovarian endometriotic cyst has disappeared, with a significant reduction in uterine size
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Upon presentation, her CA125 level was elevated, at 
155.7 U/mL. Transvaginal ultrasonography revealed 
thickening of the posterior uterine wall consistent with 
adenomyosis, while the bilateral ovaries appeared nor-
mal. Dienogest was initiated. Over time, her CA125 

level gradually decreased. However, 1 year and 4 months 
after dienogest initiation, she experienced worsening 
abdominal pain and irregular bleeding. A transvagi-
nal ultrasound indicated no significant improvement 
in adenomyosis. Therefore, she was transitioned from 

Fig. 3 Case 2: CA125 levels during the treatment course. A MRI image after the treatment course. B Dienogest and relugolix resulted in rapid 
symptom relief and normalization of CA125 levels

Fig. 4 Case 2: Images demonstrating the treatment effects. A Y + 1 month /X + 1 year, (B) Y-6 month /X + 4 years, (C) Y-6 month / X + 5 years. Her left 
ovarian cyst has reduced in size to 35 mm
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dienogest to relugolix. Relugolix administration led to a 
marked improvement; her irregular bleeding ceased and 
her CA125 level significantly dropped to 21.4 U/mL. 
Despite these positive outcomes, relugolix treatment 
was discontinued after 2  months because of worsening 
pre-existing depression, which had been managed by 
another healthcare provider. Thus, she was transitioned 
back to oral dienogest. Eleven months after dienogest 
reinitiation, she reported worsening left back pain and 
tenderness upon pelvic examination. Given these new 
symptoms, she was transitioned back to relugolix, and 
her symptoms and CA125 level were closely monitored. 
Following a two-month course of relugolix, she resumed 
dienogest, which has effectively managed her symp-
toms and maintained her CA125 level. The management 
adjustments in this case aimed to address the resurgence 
of her symptoms while maintaining effective control 
of adenomyosis. Her treatment course and changes in 
CA125 levels are shown in Fig. 5.

Case 4
A 42-year-old woman (gravida, 1; para, 1) presented with 
symptoms of adenomyosis. She had initially been treated 
with a low-dose estrogen-progestin regimen for 2  years 
following delivery. During this period, her abdominal 
pain improved, and there was a reduction in the size of 
her adenomyosis. At 41 years of age, her treatment was 
transitioned to dienogest (0.5  mg/day). However, this 
transition was associated with worsening abnormal 

bleeding and progression of both adenomyosis and 
myoma. Consequently, dienogest was increased to 1 mg/
day. Despite this, her abdominal pain worsened over the 
course of one year. Thus, she was transitioned to relu-
golix. However, she experienced adverse effects, includ-
ing left arm pain, hot flushes, and dizziness. Because of 
these intolerable side effects, relugolix was discontinued 
at four months after initiation. Two months after the ces-
sation of relugolix, her abdominal pain recurred, leading 
to the reintroduction of relugolix. Despite relugolix reini-
tiation, the adverse effects persisted. To address ongo-
ing symptoms, a levonorgestrel-releasing intrauterine 
system (IUS) was inserted. One year after levonorgestrel 
IUS insertion, she reported significant mitigation of 
irregular bleeding and abdominal pain. However, the IUS 
was found to have fallen out, leading to the decision to 
observe her condition without immediate further inter-
vention. Kami-Shoyo-san, a Kampo medicine, was added 
to manage her menopausal symptoms [19]. Her treat-
ment course and changes in CA125 levels are shown in 
Fig. 6.

Case 5
A 46-year-old woman (nulliparous) presented to our 
hospital with symptoms related to multiple myomas 
and a left ovarian endometriotic cyst. Her medical his-
tory included menorrhagia and abnormal bleeding. At 
22  years of age, she had been diagnosed with a 7-cm 
right ovarian cyst, which was treated with a low-dose 

Fig. 5 Case 3: CA125 levels during the treatment course. Relugolix administration has led to a marked improvement in the CA125 level
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estrogen-progestin regimen along with GnRH analog 
injections. At her first visit to our hospital, a transvagi-
nal examination revealed that the uterus had increased 
in size to that of a goose egg and was immobile. Addi-
tionally, the Douglas fossa was indurated. Adenomyosis 
was detected, along with a left endometriotic cyst meas-
uring 50 mm (Fig. 7A). Treatment with relugolix (40 mg/
day) was initiated. One month after relugolix initiation, 
she experienced mild hot flushes. However, she reported 
that the menopausal symptoms were mild compared to 
those experienced during previous GnRH analog therapy, 
and the symptoms were considered manageable without 
the need for additional traditional Kampo medicine. Two 
months after relugolix initiation, the mild hot flushes 
persisted; thus, Keishi-bukuryo-gan, a traditional Kampo 
medicine, was introduced [20]. Despite the resolution of 
menstruation, she continued to experience slight abdom-
inal pain; however, the Keishi-bukuryo-gan led to an 
improvement in menopausal symptoms. Six months after 
relugolix initiation, her MRI images showed a marked 
improvement (Fig. 7B), and she was transitioned to dien-
ogest (2  mg/day). Her treatment course and changes in 
CA125 levels are shown in Fig.  7C. Although she expe-
rienced a worsening of abdominal pain and a slight 
increase in abnormal bleeding, these symptoms were tol-
erable. Sequential therapy with dienogest preserved the 
benefits of relugolix treatment, demonstrating the effi-
cacy of this approach in managing adenomyosis.

Discussion and conclusions
Sequential therapy with relugolix followed by dienogest 
has proven effective for managing adenomyosis. The key 
findings of this case series include rapid symptom alle-
viation with initial relugolix treatment, followed by sus-
tained symptom stabilization with dienogest. Imaging 
evidence (MRI and transvaginal ultrasound) from our 
cases revealed significant reductions in adenomyosis size 
and severity, as indicated by decreased uterine volume, 
reduced thickness of the junctional zone, and disappear-
ance of previously observed cystic lesions, supporting 
clinical symptom improvements. Notably, the therapy 
leads to a significant reduction in symptoms and stabi-
lization of serum CA125 levels, underscoring the role of 
CA125 as a reliable biomarker for disease activity.

The dynamics of serum CA125 levels observed in our 
study, which showed a significant initial decline with 
relugolix and stabilization during dienogest therapy, are 
consistent with previous literature that associates CA125 
reductions with improvements in clinical symptoms, 
such as dysmenorrhea and abnormal uterine bleeding 
[18, 21]. These results demonstrate that sequential ther-
apy effectively balances immediate symptom relief with 
sustained disease control, offering a promising treatment 
strategy for patients with adenomyosis. Relugolix pro-
vides rapid symptom relief and reduces CA125 levels, 
while dienogest maintains these benefits over the long 
term. The correspondence between symptom relief and 
changes in CA125 levels underscores its role as a reliable 

Fig. 6 Case 4: CA125 levels during the treatment course. Short-term relugolix therapy has resulted in a significant decrease in CA125 levels
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biomarker for disease activity. Sequential therapy with 
relugolix followed by dienogest has demonstrated effi-
cacy in managing adenomyosis by significantly reduc-
ing symptoms and stabilizing serum CA125 levels. This 
approach effectively balances immediate symptom relief 
with long-term disease control. However, interpretation 
of serum CA125 levels must be contextualized carefully, 

considering its nonspecific nature. Elevated CA125 can 
also be associated with ovarian cancer and other inflam-
matory conditions. Therefore, clinicians should interpret 
CA125 changes alongside clinical symptoms and imag-
ing findings, remaining vigilant for persistent elevations 
or unexpected increases, which should prompt additional 
evaluations to rule out malignancies.

Fig. 7 Case 5: (A) Changes in CA125 levels throughout therapy, and (B) after the therapy. (C) The effects of relugolix treatments on CA125 levels 
during the treatment course. Relugolix administration has led to a marked improvement in CA125 levels and in her symptoms
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In the present report, CA125 levels greatly decreased 
during treatment with relugolix and were stabilized with 
a transition to dienogest. This decline in CA125 level 
suggests that the therapy effectively managed adeno-
myosis-related inflammation and disease activity [22]. 
However, vigilance is necessary, given the overlapping 
symptomatology and the role of CA125 in both benign 
and malignant gynecological conditions [23]. Persis-
tent or increasing CA125 levels during therapy should 
prompt additional diagnostic evaluations, including 
imaging studies or further gynecological assessments, 
to rule out the possibility of concurrent ovarian cancer 
[23]. The sequential approach of using relugolix followed 
by dienogest offers an effective treatment strategy for 
adenomyosis, but it is essential to monitor CA125 levels 
carefully throughout therapy. Regular monitoring helps 
to ensure that the observed changes in CA125 level are 
attributed to the management of adenomyosis and not to 
a malignancy [13]. In clinical practice, integrating CA125 
monitoring with other diagnostic modalities, such as 
transvaginal ultrasound or MRI, can improve the accu-
racy of disease assessment and management [24]. The 
combination of sequential hormonal therapy with dili-
gent monitoring provides a comprehensive approach to 
managing adenomyosis while mitigating the risk of miss-
ing an underlying malignancy.

Our findings also highlight advantages of GnRH 
antagonist therapy, such as relugolix, including rapid 
onset of symptom relief, fewer menopausal symptoms, 
and possibly improved adherence compared to tradi-
tional GnRH agonists [9]. However, prolonged use of 
GnRH analogs, including antagonists, poses poten-
tial risks to bone mineral density (BMD) [25]. Recent 
evidence from the LIBERTY randomized withdrawal 
study demonstrated that relugolix combination therapy 
for heavy menstrual bleeding associated with uterine 
fibroids was associated with decreased BMD after six 
months of continuous use, emphasizing the importance 
of careful monitoring and potential strategies such as 
add-back therapy to mitigate bone loss when GnRH 
antagonist therapy extends beyond six months [26]. 
Imaging outcomes from our cases indicated noticeable 
reductions in adenomyosis size and severity following 
sequential therapy. Specifically, MRI and ultrasound 
assessments demonstrated significant reductions in 
uterine volume, thickness of the junctional zone, and 
severity grading according to recognized imaging cri-
teria. Recent literature has corroborated the efficacy of 
hormonal treatments in reducing adenomyosis sever-
ity, highlighting improvements in both focal and diffuse 
adenomyosis, and underscoring the clinical relevance 
of imaging-based evaluations in treatment monitoring 
[27, 28]. Further exploration with larger prospective 

studies could more precisely quantify these imaging-
based improvements, potentially leading to refined 
clinical protocols and treatment strategies. Future 
research should continue investigating the optimal 
duration of GnRH antagonist therapy and strategies 
to balance effective symptom control with bone health 
preservation.

The primary limitation of this case series is its small 
sample size, which restricts the generalizability of the 
findings to a broader population. Additionally, the ret-
rospective nature of the study may introduce selection 
bias and limit the ability to draw definitive conclusions 
about the long-term efficacy and safety of the treatment 
approach. Therefore, larger prospective studies are 
warranted to validate these findings and further eluci-
date the long-term benefits and potential risks of this 
sequential therapy.

In conclusion, sequential therapy with relugolix and 
dienogest effectively manages adenomyosis and sta-
bilizes the CA125 level, reflecting improved disease 
control. The sequential approach provides an effective 
strategy for managing adenomyosis, balancing imme-
diate symptom relief with long-term disease control. 
However, given the potential overlap of CA125 eleva-
tion with ovarian cancer, careful monitoring and diag-
nostic evaluation are essential to differentiate between 
benign and malignant causes of CA125 elevation. 
Regular monitoring throughout the treatment process 
is necessary to ensure continued safety and efficacy. 
This approach ensures optimal treatment efficacy while 
safeguarding against the potential risk of coincidental 
ovarian cancer. Future research should focus on opti-
mizing treatment protocols and exploring long-term 
outcomes.
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