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1  |  INTRODUC TION

First described nearly two centuries ago, adenomyosis remains to 
this day a huge clinical challenge due to its complex symptomology, 
enigmatic pathogenesis, and pathophysiology. In addition, its preva-
lence appears to vary among different racial and ethnic groups as 
well as geographic regions.1	For	reasons	that	are	still	unknown,	Asian	
women are more likely to be diagnosed with adenomyosis as com-
pared	 to	 their	Caucasian	 counterparts	 (OR = 1.99,	95%	confidence	
interval	(CI) = 1.19–	3.32).1,2

As	endometriosis	had	been	increasingly	recognized	as	one	of	the	
major health issues of women considering its physical and psycho-
logical impact, numerous national, regional, and international guide-
lines on managing this entity had been established across the world. 
Nonetheless, despite the prevalence of adenomyosis and its neg-
ative impact— certainly no smaller than that of endometriosis— on 
women's quality of life and the challenge in its management, so far 
there has not been a widely accepted or even published guideline 
on the management of adenomyosis. The burden of adenomyosis 
on patients and the health system had been proposed to be sub-
stantial considering its clinical symptoms and the cost of its manage-
ment it incurs.3 Furthermore, the negative impact of adenomyosis 
on reproductive outcomes in terms of decreased pregnancy rates 
and increased risk of miscarriage had been reported.4	Even	though	
the awareness of adenomyosis has increased in recent two decades 
as evidenced by the growing number of publications, a lack of a re-
gional or international guideline reflects, perhaps in no small part, 
the enormous heterogeneity in diagnosis and treatment, as seen, 
for example, from substantial differences between criteria for the 
histopathologic study and imaging study5 and the fact that as of 
now	well	 over	95%	of	 fertility-	sparing	 adenomyomectomy	 surger-
ies	worldwide	are	performed	in	Asia.	In	addition,	there	exist	several	
classification methods of adenomyosis based on morphology.6 The 
establishment of a widely accepted approach to the diagnosis and 
classification of adenomyosis certainly needs extensive discussion.

Due mostly to poorly understood pathophysiology of adenomy-
osis, its management still poses a great challenge today.7 To manage 
adenomyosis and its negative sequela, a multidisciplinary approach 
is often required, and fertility must be considered. Depending on 
the patient's age, reproductive status, clinical symptoms and their 
severity, and desires and wishes for pregnancy, adenomyosis re-
quires individualized and comprehensive treatment.8 Several non-
surgical and minimally invasive, fertility- sparing surgical treatment 
options have been developed and the management plan ought to 
be individualized to meet the patient's expectations.9 However, the 
management of adenomyosis for women with ongoing reproductive 
needs shall be necessarily based on accumulating evidence on the 
efficacy of a particular strategy and its fertility outcomes to guide 
clinical practice. Therefore, the establishment of a consensus on the 
management of adenomyosis would be beneficial in providing com-
prehensive and appropriate care for affected women.

The establishment of guidelines for adenomyosis is neces-
sary to help clinicians make the best possible decision during care 

for affected women based on the evidence as much as possible. It 
should also expose gray and dark areas of knowledge that are in 
need	for	more	research.	Asia	is	the	most	populated	continent	in	the	
world and presumably has the highest number of affected women. It 
is also the continent that first adopted dienogest to treat adenomyo-
sis and witnessed the advent of adenomyomecomy operations in the 
world. Therefore, as the only professional society on adenomyosis in 
the continent, we think that it is high time to establish a guideline on 
the management of adenomyosis and take upon ourselves this task.
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2  |  OVERVIE W

2.1  |  Diagnosis

Adenomyosis	 is	 associated	 with	 dysmenorrhea,	 abnormal	 uterine	
bleeding	 manifesting	 mostly	 as	 heavy	 menstrual	 bleeding	 (HMB),	
pelvic pain, dyspareunia, and reduced fertility, although about one- 
third of patients are reported to be asymptomatic.1 However, these 
symptoms are unfortunately not specific to adenomyosis, and, as 
such, the diagnosis must rely on other means.2	As	in	almost	all	dis-
eases, the diagnosis process of adenomyosis typically starts with 
history taking, evaluation of basic demographic and reproductive 
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information such as age, age at menarche, gravidity, and parity, the 
clinical presentation of symptoms and signs, family history, and the 
quality of life, leading to suspicion of the disease.

When	adenomyosis	is	suspected,	a	bimanual	examination	of	the	
pelvis can help physicians to gauge the uterine size and mobility, and 
adnexal masses, followed by the assessment of pelvic pain, and, if so, 
type, severity, and localization of pain, to raise or rule out the pos-
sibility of the presence of deep endometriosis in the retrocervical 
region. Next, noninvasive imaging examination should be employed.

In	the	last	three	decades,	magnetic	resonance	imaging	(MRI)	and	
ultrasound have gradually become the mainstay for the diagnosis of 
adenomyosis, completely replacing histological evaluation following 
hysterectomy as the main diagnostic tool. In particular, transvagi-
nal	 ultrasound	 (TVUS)	 is	 the	 first-	line	 technique	 in	 gynecological	
work- up because it is widely available, easier than MRI to operate 
but less expensive than MRI, and also allows a dynamic examina-
tion to explore organ mobility and site- specific tenderness. Through 
two-	dimensional	 (2D)	and	3D	settings	and	color	flow	Doppler	ver-
sions of TVUS, a good view of the uterus and its pathology can be 
obtained. Compared with TVUS, transabdominal ultrasonography 
has limited value but can be a good alternative when the vaginal 
route is inaccessible or in case of a grossly enlarged uterus.3 Com-
pared with 2D and 3D TVUS, color flow Doppler ultrasonography 
has the added advantage of providing information on the location, 
amount, and type of blood flow.4,5 This can help to differentiate ad-
enomyosis	 from	uterine	 fibroids	 (UFs),	 enhancing	 the	overall	diag-
nostic accuracy.6 In the hands of a trained sonographer, TVUS is also 
quite very accurate in diagnosing other gynecological pathologies, 
such as ovarian endometrioma.

In diagnosing adenomyosis by TVUS, several ultrasonographic 
features have been proposed. These include uterine enlargement, 
asymmetry of anterior and posterior uterine walls, heterogeneous 
myometrium, presence of myometrial cysts, heterogeneous myo-
metrium, hyperechoic or hypoechoic linear striation in the myo-
metrium,	 poorly	 delineated	 junctional	 zone	 (JZ),	 the	 presence	 of	
echogenic striations in the sub- endometrium, subendometrial echo-
genic nodules.7–	11

A	 recent	 meta-	analysis	 of	 all	 diagnostic	 performance	 studies	
published	 during	 2015–	2020	 yielded	 a	 combined	 sensitivity	 and	
specificity	 of	 0.82	 (95%	 CI = 0.77–	0.86)	 and	 0.81	 (95%	 CI = 0.66–	
0.90),	respectively,	for	TVUS.12 However, its diagnostic accuracy can 
be compromised substantially when UF is also present because of 
the circumscribed nature.13,14

MRI is also useful in identifying the location, number, and ex-
tent of adenomyotic lesions. Like 3D TVUS, the zonal anatomy of 
the	 uterus	 can	 be	 demonstrated	 on	 T2-	weighted	 images.	 Even	 to	
untrained eyes, it provides clear pictures of the pelvic anatomy and 
the uterus, in the either sagittal, coronal, or transverse plane, and 
in a slice- by- slice manner. Because of its limited availability and 
higher cost, however, it is often employed in a second- line work- up, 
especially after inconclusive TVUS investigation.13 Compared with 
TVUS, MRI provides more detailed intrapelvic information, allowing 

concurrent diagnosis of ovarian endometrioma and deep endo-
metriosis. In addition, it has superior objectivity when diagnosing 
adenomyosis.

The sensitivity and specificity of MRI for diagnosing adenomyo-
sis	range	from	88%–	93%	and	67%–	91%,	respectively,15 nearly equal 
to that of TVUS.14,16,17 However, it is less operator dependent, more 
subjective, and relies less on the capacity of the observer to diag-
nose. Indeed, the substantially heterogeneous diagnostic criteria 
certainly do not enhance the edge of TVUS.7,16

To overcome this heterogeneity, an international expert panel 
published	 in	 2015	 the	Morphological	Uterus	 Sonographic	Assess-
ment	 (MUSA)	consensus	statement	on	the	descriptive	markers	 for	
the diagnosis of adenomyosis on TVUS, to provide a standardized 
terminology for describing ultrasound images of normal and patho-
logical myometrium.18 The same group also published a consensus 
on the standardized classification and reporting of adenomyosis 
based on TVUS.19 Important items that should be reported include 
lesion location, the distinction between focal and diffuse adenomy-
osis, identification of cystic/noncystic elements, and involvement 
of myometrial layer, which is grouped into three types: inner/sub- 
endometrial	myometrium	(Type	I),	middle	myometrium	(Type	II)	and	
outer/sub-	serosal	myometrium	(Type	III).	In	addition,	the	disease	ex-
tension is classified as mild, moderate, or severe, and the measure-
ment of lesion size.19

While	 these	 efforts	 undoubtedly	 help	 improve	 the	 diagnostic	
accuracy of TVUS, few have ever questioned whether the current 
TVUS instrumentation/technology may have reached its physical 
limit.	 After	 all,	 there	 are	 limits	 to	 human	discovery,	 and	 there	 are	
ultimately unknowable, undoable, or unreachable.20 This happened 
in diagnosing deep endometriosis when lesions are small.21

Raising this question and confronting it honestly can be sobering 
and helpful, since this would prompt us to think of possible solutions 
and other options, such as sonohysterography, hysteroscopy, and 
elastography.15
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2.2  |  Medical treatment

Dysmenorrhea and HMB are the top two symptoms of adenomyo-
sis,	presenting	in	50%–	93%	and	27%–	65%	of	patients,	respectively.1 
The other clinical symptoms include dyspareunia, chronic pelvic 
pain, and infertility, although about one- third of the affected pa-
tients are asymptomatic.2,3 The lack of information about the nature 
and pathophysiology of adenomyosis and the paucity of a proper 
universal classification system has led to a near anarchy in the treat-
ment of this disease.4–	6 Due, perhaps in no small part, to the lack of 
a guideline that prioritizes one treatment over another in this field.7

Like endometriosis, adenomyosis is an estrogen- responsive con-
dition, which forms the basis of medical treatment by controlling the 
hormone milieu.8 Medical treatment of adenomyosis is always the 
first line of treatment, but it can be used if the patient does not in-
tend	to	get	pregnant.	Additionally,	it	should	be	noted	that	the	relapse	
of the disease is inevitable after cessation of the medical treatment.9 
Therefore, the indication of nonsurgical medical treatment appears 
in patients with adenomyosis who desire to preserve their uteri has 
the intention to get pregnant, patients near menopause, or those 
who are contraindicated for surgical treatment due to other medical 
comorbidities.10 The proposed medical treatments for adenomyosis 
include	combined	oral	contraceptive	(COC)	pills,	progesterone	pills,	
LNG-	IUS,	 GnRH	 agonists	 (GnRHa),	 GnRH	 antagonists,	 dienogest,	
danazol, as well as some experimental drugs, such as aromatase in-
hibitors, antiplatelet drugs, oxytocin antagonist medications. In the 
literature review, there are few published randomized clinical trials 
on the effectiveness of different drug options on adenomyosis, es-
pecially based on the head- to- head comparison. Very often, pub-
lished	trials	have	a	short	follow-	up	period	of	just	4–	12 weeks.11–	15

Accordingly,	with	COCs,	GnRHa,	and	aromatase	inhibitor	medi-
cations, the two main symptoms of adenomyosis, namely HMB and 
chronic pelvic pain, can be relieved and improved. However, in terms 
of reducing the uterine volume and improving the quality of life in 
the affected patients, information is typically scanty except for the 
studies conducted on LNG- IUS with a follow- up period of about 
12 months.	More	conclusive	studies	with	a	long	follow-	up	time	are	
needed so that a definitive decision could be made.10

By inhibiting FSH and LH and thus estrogen biosynthesis, the 
COCs pills can suppress the growth of the follicles and the progress 
of endometrial proliferation. Moreover, by inhibiting the menstrual 
cycle, they can induce a state of amenorrhea and thus control the 
symptoms related to menstruation.16 There are, however, no data 
on their effectiveness on adenomyotic lesions themselves, and most 
of the findings are based on the tissue responses to treatment in 
conditions where adenomyosis coexists with endometriosis or 
leiomyoma.17–	19

One study reported that intrinsic adenomyosis, that is, lesions 
that are confined to regions in proximity to the endometrium, is 
more sensitive to the spotting, as a side effect, when treated with 
progesterone.20 Nonetheless, research on the relationship between 
types of adenomyosis and the specific side effects is quite limited.21
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Of course, the issue of progesterone resistance should not be 
ignored, which causes refraction to treatment in about one- third of 
cases due most likely to the inactivation of the progesterone recep-
tor, the lack of enough receptors in the target tissue,22,23	or	KRAS	
mutation.24

In the meantime, dienogest, which is a relatively new selec-
tive synthetic oral progestin, has good effects on endometriosis- 
associated pain and is being used for the treatment of adenomyosis 
symptoms. In several studies, the effect of dienogest on relieving 
dysmenorrhea is equal or superior to that of COCs and GnRHa 
drugs, but in terms of reducing the uterine volume and induction 
of amenorrhea, it is less effective than those drugs while more side 
effects have been reported. Further research with longer follow- up 
is needed in this area.25–	29

LNG- IUS can improve all the symptoms associated with adeno-
myosis by inducing decidualization and atrophy of the endometrium 
and downregulation of estrogen receptors by increasing the release 
of progesterone.30,31 Today, this option is used worldwide as the 
first- line medical treatment for adenomyosis, which reduces pain, 
uterine volume, as well as HMB, seemingly more efficacious than 
COCs. It is also described as a highly effective option for the treat-
ment of adenomyosis. The National Institute for Health and Care 
Excellence	(NICE)	of	the	United	Kingdom	strongly	recommends	the	
use of LNG- IUS for the treatment of adenomyosis.32–	34

Conceivably, adenomyosis- caused infertility is attributable to 
elevated local estrogen levels and chronic inflammation in the en-
dometrial environment, resulting in uterine hypercontractibility or 
dysperistalsis, impairment of sperm transport in the female genital 
tract, disruption of endometrial stromal decidualization, and pro-
gesterone resistance. In the meantime, attention has been paid to 
fertility improvement and the outcome of pregnancy with GnRHa 
medications; with the antiproliferative effects of these medications 
on the myometrium and the reduction they induce in the level of 
estradiol, they reduce the uterine size and result in amenorrhea and 
improved	 adenomyosis-	related	 pain	 symptoms	 after	 6 months	 of	
treatment.35,36

However, the use of GnRHa is not recommended for the long- 
term due to its hypoestrogenic effects, especially its bone loss ef-
fect; thus, its use should better be restricted to patients who have 
not responded to other medications or for whom surgery is not a 
viable option. The use of GnRHa as a pretreatment in infertile pa-
tients and before embryo transfer has received a great deal of 
attention.37,38

In	 the	 last	 4–	5 years,	 the	 use	 of	 GnRH	 antagonists	 (GnRHant)	
to treat adenomyosis has been demonstrated to be very promising. 
While	the	mechanism	of	action	for	GnRHant	is	very	similar	to	that	
of GnRHa, the ability to elimination of the “flare- up” phenomenon 
and	the	potential	to	titrate	dosage	individually	(when	orally	admin-
istrated)	 give	 the	 former	 a	 clear	 edge	 over	 the	 latter.	 In	 addition,	
with the option of add- back medication, the GnRHant offers hope 
for long- term usage. Preliminary data have shown that they are ef-
fective in reducing the size of the uterus and the clinical symptoms 

associated with adenomyosis.39–	42 However, its downside is also 
conspicuous: as of now, it is quite expensive, apparently out of reach 
from most patients in low-  or even middle- income countries. In ad-
dition, trial results appear to indicate that there is a great deal of 
interindividual variation in the response to the GnRHant treatment: 
some patients may experience amenorrhea while others may be-
come pregnant even though the same dosage is used. How to ti-
trate the dosage individually is still an open question. Moreover, the 
cost- benefit analysis in comparison with GnRHa or even dienogest 
treatment	has	not	been	performed.	While	 it	offers	hope	 for	 long-	
term use, the possibility of malignant transformation has not been 
adequately assessed so far, both in the eutopic and ectopic endo-
metrium. This is particularly concerning given the recent report that 
many adenomyotic lesions harbor cancer- driver mutations such as 
KRAS24.

More investigation is needed regarding experimental drugs, such 
as	bromocriptine	(a	dopamine	agonist),	an	aromatase	inhibitor,	anti-
platelet medications, and oxytocin antagonist drugs along with their 
effects on adenomyosis symptoms.43–	46

Finally, to choose the optimal medical treatment, it is necessary 
to act individually and pay attention to the following characteristics:

a. Patient's age;
b.	 Patient's	symptoms	and	severity:	AUB/HMB,	chronic	pelvic	pain,	

hemoglobin drop;
c. Desire for future fertility;
d. The presence of concomitant diseases, such as endometriosis, 

leiomyoma, and pelvic congestion disease;
e. Side effects of chosen medication;
f. Cost and availability;
g. Patient's wishes.

In the following, we will examine the medical therapeutic strat-
egies based on the available evidence, and by responding to the 
clinical questions, a suitable guideline for the medical treatment of 
adenomyosis will be provided based on the approach to pain and 
infertility and improving the outcome of pregnancy.
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2.3  |  Surgical management

Adenomyosis	 has	 variable	 clinical	 presentations	 of	 dysmenorrhea,	
HMB, chronic pelvic pain, and subfertility depending, perhaps in no 
small part, on the location, extent, and composition of the lesion. 
On top of these wide variations, there is an extensive variation in 
patients’	age,	socioeconomic	status,	reproductive	history,	presence	
or	absence	of	comorbidity,	and	their	desire	and	wishes.	As	such,	any	
treatment should be individualized, and tailored to match the pa-
tient's wishes. There is no treatment for adenomyosis for women 
who desire to retain their uteri or wish to preserve fertility. Medical 
treatment is usually the first choice, whereas surgery can be a viable 
option for refractory adenomyosis or those who are unsuitable for 
long- term medical treatment. However, combined treatment can be 
considered: Laparoscopy, GnRHa treatment, assisted reproductive 
techniques, and levonorgestrel- releasing intrauterine system.1–	5 To 
spare the uterus, there are many procedures to relieve symptoms 
including	 nonexcisional	 and	 excisional	 techniques	 (the	 partial	 and	
complete	excision	of	the	lesion).	The	ultimate	treatment,	if	all	fails,	
is hysterectomy, which is the most effective way of achieving symp-
tom control and provides high satisfaction rates for patients who 
have no fertility need or no desire to keep their uterus.

2.3.1  |  Nonexcisional	techniques

There are several nonexcisional techniques for adenomyosis treat-
ment, including endometrial/endomyometrial ablation, electro-
coagulation,	 uterine	 artery	 embolization	 (UAE),	 and	 ablation	 by	
radiofrequency, microwave, and high- intensity focused ultrasound 
(HIFU).	They	have	been	applied	 to	control	 the	 symptoms,	prevent	
early recurrences, and offer a desirable uterine environment for 

implantation and pregnancy.6	 After	 endomyometrial	 ablation,	 the	
percentage of women who had dysmenorrhea and HMB decreased 
from	70%	to	33%	and	86%	to	14%,	respectively.7,8	UAE	has	also	been	
described as a promising treatment of symptoms resulting from ad-
enomyosis. However, it can affect both hormonal production and 
ovarian reserve, leading to premature ovarian failure and iatrogenic 
HMB	and	infertility.	Endometrial	receptivity	is	also	diminished	after	
this procedure. Therefore, it should be contraindicated in women 
planning a pregnancy but may be useful in the postreproductive 
age.9	 Electrocoagulation	 has	 also	 been	 applied	 to	 focal	 or	 diffuse	
diseases. However, the main disadvantage of electrocoagulation is 
that it may be less accurate than surgical excision, as well as poorly 
controlled during the procedure. There are two types of HIFU, 
ultrasound-	guided	 HIFU	 (USgHIFU)10 and magnetic resonance- 
guided	 focused	 ultrasound	 surgery	 (MRgFUS).11 Both methods 
employ the thermal effect of the focused ultrasound beam, which 
causes coagulative necrosis within the targeted adenomyotic lesion. 
The lesion should be visible in ultrasound or under MRI so that the 
beam could be precisely directed. The advantages of USgHIFU over 
MRgFUS are a shorter treatment time, relatively lower cost, and a 
higher nonperfused volume ratio. HIFU may face challenges for the 
diffuse form of adenomyosis. In addition, since external/extrinsic ad-
enomyosis is closely associated with deep endometriosis12 and since 
HIFU can only ablate adenomyotic, but not endometriotic, lesions, 
HIFU treatment is likely unable to completely remove all sources for 
symptoms— at least as of now. Moreover, the recurrence risk appears 
to be high. Of the most concerning is the fact that, most, if not all, 
published studies on HIFU, radiofrequency and microwave abla-
tions are retrospective, but surprisingly not a single RCT yet, caution 
should be exercised. Last, but not least, there has been no study that 
compares, head- to- head, efficacy between HIFU, or any other abla-
tion method, and other procedural treatment, such as hysterectomy 
and adenomyomectomy.13

2.3.2  |  Excisional	techniques

Uterine- sparing excisional techniques for adenomyosis can be di-
vided	 into	complete	excision	of	adenomyosis	 (adenomyomectomy)	
for	focal	adenomyosis	(adenomyoma)	and	partial	excision	of	adeno-
myosis	 (cytoreductive	 surgery)	 for	 extensive	 adenomyosis	 (diffuse	
adenomyosis)	in	which	the	removal	of	visible	lesions	is	only	partial.	
Of course, in the hands of experienced and skilled surgeons, ad-
enomyomectomy can be performed for both focal and diffuse ad-
enomyosis. The techniques are similar to that of myomectomy and 
can be performed by laparoscopy or laparotomy. The justification 
for performing extensive surgery beyond that is like myomectomy 
remains unclear.14 Caution should be taken to minimize the risk of 
unintended removal of normal myometrial tissues. For complete ex-
cision of adenomyotic lesions, the lesion is separated from the nor-
mal myometrium and excised but the plane between adenomyoma 
and normal myometrium is not well demarcated. Partial excision of 
adenomyosis for diffuse adenomyosis requires massive removal of 
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adenomyotic foci including a large amount of healthy myometrium. 
The removal of visible lesions is only partial because further tissue 
excision could lead to a “functional hysterectomy”.8

Most excisional techniques can be performed by laparoscopy 
or laparotomy. To reduce intraoperative blood loss, injection of 
vasopressin solution into the myometrium or concomitant uterine 
artery occlusion has been advocated. Incisions on the uterine wall 
could	be	 transverse,	 vertical,	 diagonal,	H	 incisions	 (1	 vertical	 and	
2	horizontal	 incisions),	and	variation	of	excision	could	be	classical	
excision of adenomyotic tissue after longitudinal incision of the 
uterus, wedge resection,3,15 a variation of the flap method,15–	18 
and U- shaped resection of the adenomyotic tissue,18 depending 
on location and individual preference of the surgeon. The fallopian 
tubes should be left patent to allow spontaneous pregnancy. To 
prevent uterine rupture, the removal of significant amounts of the 
myometrium with the adenomyotic lesion should be avoided.19,20 
The uterine defect should be reconstructed thoroughly with metic-
ulous suturing without leaving any dead space in the fashions of U- 
shaped suturing, multilayer suturing, or overlapping flap technique. 
The recommended suture material is barbed suture.21 The sero-
muscular layer is closed with a figure of 8 sutures, the overlapping 
flaps technique, double- flap, or the triple- flap method.16,17,19,22,23 
Finally, the uterine incision is covered with an adhesion barrier to 
reduce adhesion formation.

2.3.3  |  Uterus-	sparing	surgical	outcomes

Endomyometrial	 resection	 is	 effective	 and	 indicated	 in	 patients	
with lesions confined to the endomyometrial junction and allevia-
tion of HMB6. However, in patients who desire pregnancy, endo-
myometrial resection is contraindicated.24	A	systematic	review	and	
meta- analysis evaluated the outcome of conservative surgery for 
adenomyosis.8	The	clinical	outcome	at	 the	follow-	up	of	12 months	
was selected for presenting the parameters under investigation. Five 
studies	(n = 612	patients)	reported	complete	excision	of	adenomyo-
sis	 (adenomyomectomy).16,17,25–	27 The postoperative measurement 
of	pain	and	menorrhagia	improved	by	70%	to	90%	and	70%	to	92%,	
respectively, and the reduction of uterine volume was reduced by 
65%.	Seven	studies	(n = 559	patients)	reported	uterus-	sparing	treat-
ment of adenomyosis with partial excision of adenomyosis.18,28–	33	A	
hysteroscopic endomyometrial approach under ultrasound guidance 
was included in this group.30	After	partial	excision	of	adenomyosis,	
the postoperative measurement of pain and menorrhagia improved 
by	 41%	 to	 90%	 and	 48%	 to	 89%,	 respectively,	 and	 the	 reduction	
of	uterine	volume	was	reduced	by	25%	to	87%.	The	studies	with	a	
mixed volume of patients with complete and partial excision of ad-
enomyosis reported improvement in pain, menorrhagia, and reduc-
tion of uterine volume by a factor of 4.0, 6.3, and 5.1, respectively. 
Another	systemic	review	found	that	intraoperative	blood	loss	varied	
widely,	from	30	to	80 mL	in	laparoscopic	adenomyomectomy	with	or	
without	uterine	artery	occlusion	to	370	to	400 mL	in	the	double-	flap	
and triple- flap methods.14

Regarding fertility outcomes, destruction of the endometrium 
together with the junctional zone can cause serious complications 
in patients who managed to conceive, such as miscarriage, preterm 
labor, and placentation complications.8	An	unexpectedly	high	rate	of	
pregnancy complications after endometrial ablation is reported in 
a systemic review.34	After	high-	intensity	 focused	ultrasound,	pub-
lished data indicates that patients can attempt to conceive much 
earlier than after surgical treatment, but the exact time of delay 
in conception is unknown and the rate of uterine ruptures during 
pregnancy or delivery is lower than after classical surgical methods. 
Although	 the	 miscarriage	 rate	 appears	 to	 be	 quite	 high	 after	 the	
high- intensity focused ultrasound method, other severe complica-
tions like uterine rupture did not occur.10 However, the myometrial 
tissue is affected, which may reduce the strength of the uterine 
wall and induce a risk of rupture in pregnancy. No larger studies on 
pregnancy outcomes and only cases of pregnancy are reported after 
these procedures for adenomyosis.35,36	At	present,	these	techniques	
have, therefore, not been recommended for women with adenomy-
osis and a wish to conceive.

A	recent	meta-	analysis	 concluded	 that	 conservative	 surgery	 in	
adenomyosis could improve fertility in some patients, but the rate 
of successful pregnancies varied among surgical centers14),	suggest-
ing that the success rate may hinge tightly on the skill levels of the 
surgeon.	Eleven	studies	evaluated	fertility	outcomes	with	pregnancy	
rates	 varying	between	 studies	 (25%–	100%)	 and	 live	birth	 rates	of	
32%–	100%.	Complete	excision	resulted	in	a	higher	pregnancy	rate	
of	up	to	100%	versus	50%	in	incomplete	excision.	The	highest	preg-
nancy rates were found in complete excision of cystic adenomyo-
mas.	There	were	2	cases	of	uterine	rupture	at	32	and	37 weeks	of	
gestation in women who had undergone a wedge resection of ad-
enomyosis uterus, and the importance of meticulous uterine clo-
sure is emphasized.19 In another study,20 2 of 23 pregnancies after 
cytoreductive surgery had ruptured in the second trimester. Only 
2 in 5 women with myometrial thickness <7 mm	had	normal	preg-
nancies. The authors concluded that the optimal wall thickness for 
conception and prevention of rupture after cytoreductive surgery 
may	range	from	9	to	15 mm.20

Another	meta-	analysis	concluded	that	the	conception	rates	after	
uterus- sparing surgery for adenomyosis appear to be satisfactory. 
Conception, full- term, and total delivery rates after complete exci-
sion	of	adenomyosis	were	26.9%,	76.7%,	and	85.1%,	respectively,	in	
a study of 71 women, three- fourths of them conceived after surgery 
with or without adjuvant medical treatment,37 whereas, conception, 
full-	term,	and	total	delivery	rates	after	partial	excision	were	50.0%,	
66.7%,	and	73.3%,	respectively.	Moreover,	early	pregnancy	wastage	
does not seem to be increased, pregnancies seem to continue with-
out significant complications, and the viable term delivery rates seem 
to be satisfactory.9	Morbid	variations	of	placentation	rates	(placenta	
previa,	placental	percreta)	do	not	seem	to	be	increased.	Moreover,	
a nonsystematic review described 23 cases of uterine rupture out 
of	2365	women	who	underwent	adenomyomectomy	(1.0%).38 The 
author concluded that uterine rupture after uterus- sparing surgical 
treatment of adenomyosis seems to be related to the removal of 
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adenomyotic tissue technique, the degree of remnants of adenomy-
osis left postoperatively, the uterine wall thickness, postoperative 
complications	(infection	or	hematoma),	and	the	interval	between	the	
procedure and conception. Cesarean section is usually a preferred 
delivery route after adenomyosis excision treatment.

2.3.4  |  Uterus-	sparing	surgical	complication

Excision	of	 extensive	 adenomyosis	 is	 difficult	 and	 associated	with	
a high complication and high recurrence rate if performed by in-
experienced surgeons. The complication rate is usually associated 
with many factors such as surgical skill and experience, surgical 
approaches, type and severity of adenomyosis, etc. The common 
complications were reported such as intraoperative blood transfu-
sion, postoperative fever, hematomas, and intrauterine adhesion 
after wedge resection of adenomyosis, cervical tears during hyst-
eroscopy.14	 A	meta-	analysis	 study8 found that common complica-
tions	in	this	surgical	technique	were	blood	loss	(36−372 mL),	uterine	
hematomas	 (6/1843,	 or	 0.3%),	 and	 febrile	morbidity	 (10/1843,	 or	
0.5%)	 and	hysterectomy	 (22/1843,	 or	 1.2%).	 Three	 in	 1843	 cases	
(0.2%)	had	serious	surgical	complications:	small	bowel	perforation,	
epigastric artery bleeding at the trocar site, and ileus. Hysterectomy 
has	finally	performed	in	1.2%	(n = 22/1843),	5/612	(0.8%)	cases	who	
had	complete	excision,	6/559	(1.1%)	cases	who	had	partial	excision,	
3/373	(0.8%)	cases	who	had	nonspecific	excision,	and	8/43	(18/6%)	
cases who had endometrial ablation.8 Regarding the differences in 
excision surgical technique, flap approaches are not associated with 
extra morbidity, and no reports are indicating that hematomas, post-
operative dehiscence of the uterine scar, or adhesions are increased, 
either after laparotomy or laparoscopy. However, the authors sug-
gest that these findings should be interpreted under the light of 
surgical experience because these results are reported from cent-
ers of surgical excellence, where extensive surgical experience in all 
surgical techniques increases the possibility of a good postoperative 
outcome. Moreover, the variations of surgical approaches should 
be considered, as how similar are the “triple- flap” and “double- flap” 
methods in terms of tissue excision and, more importantly, tissue 
restoration. Studies specifically designed to answer these ques-
tions are still not available. There has been no recommendation for a 
compulsory waiting time to conceive after surgery for adenomyosis. 
According	to	standard	recommendations	after	a	myomectomy,	the	
authors	suggested	a	waiting	time	of	at	least	3 months	between	sur-
gery and the attempt to conceive.8

2.3.5  |  Recurrence

Depending on the duration of follow- up, the published recurrence 
rates differ from no recurrence at all to almost half of the patients. 
The best symptom improvement is in the first year after surgery. 
Adenomyosis	recurrence	by	ultrasound	was	reported	to	be	15%	in	
27 months	after	surgery.39 Recurrences of adenomyosis, in the span 

of	12–	123 months	after	surgery,	were	reported	in	3.3%	[n = 60/1843,	
35/612	 (6.0%)	 cases	 who	 had	 complete	 excision,	 14/559	 (2.5%)	
cases	who	had	partial	excision,	and	11/	43	(25.5%)	cases	who	had	
endometrial ablation].8 Comparable to another systemic review, the 
lowest rate of recurrence is after complete excision and the highest 
after nonexcisional techniques.14

2.3.6  |  Hysterectomy

Hysterectomy is still the only definitive treatment for patients 
with adenomyosis. However, it causes many adverse effects and is 
not suitable for patients who wish to remain fertile. Three studies 
(n = 256	patients)	were	included	in	a	systemic	review	that	reported	
treatment of adenomyosis with hysterectomy.13,40,41	After	the	hys-
terectomy, the postoperative measurement of pain improved by 
84%.	It	is	associated	with	an	improvement	in	pain	by	a	factor	of	2.2.	
A	 prospective	 observational	 study	 showed	 that	 laparoscopic	 su-
pracervical hysterectomy in women with perioperative detection of 
endometriosis or histologic confirmation of adenomyosis is associ-
ated with high patient satisfaction and reduces cyclic pelvic pain to a 
minimum	by	12 months	after	the	procedure.	A	retrospective	cohort	
study found that following surgery, women with adenomyosis were 
less likely than those without adenomyosis to report persistent pain 
(adjusted	OR = 0.43;	95%	CI = 0.20–	0.93;	p = 0.03).40

2.3.7  |  Conclusion

In many cases, women with adenomyosis are treated with medica-
tion.	With	an	acceptable	complication	rate,	uterine-	sparing	surgery	
is offered to women with refractory adenomyosis or unsuitable for 
long- term medical treatment and can improve pelvic pain, HMB, and 
possibly fertility. Most nonexcisional techniques are still restricted 
to	women	who	have	fertility	needs.	Excisional	techniques	are	similar	
to that of myomectomy and can be performed by laparoscopy or 
laparotomy. The justification for performing extensive surgery, like 
myomectomy, remains unclear. The best method of uterine- sparing 
surgery is yet to be demonstrated because most systemic reviews 
did not include randomized controlled trials, and with the published 
studies there is extensive heterogeneity regarding surgical skills, 
surgical procedures, and the type of instruments used to quantify 
the pain, and the bleeding. Moreover, there are differences between 
the studies in terms of follow- up and rates of lost patients during 
re- examinations.

There is no consensus on optimal treatment for patients with 
adenomyosis who want to retain their uterus or wish to preserve 
fertility.1 Sometimes, combined treatment can be proposed: Lap-
aroscopy,	GnRHa	treatment,	and	 in	vitro	fertilization.	When	com-
paring pharmacological and surgical treatment, the latter appears 
to be more effective, but some details are unclear, that is, how 
long pregnancy should be delayed after treatment and whether 
hormone treatment after surgery improves fertility outcomes. 
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Apparently,	head-	to-	head	comparison	trials	can	be	very	challenging	
to conduct, especially in a random assignment and double- blinded 
fashion. Despite many studies on the pathogenesis of fertility fail-
ure in adenomyosis, their results are not correlated with treatment. 
Thus, it is of great importance to explore new, more effective, safe, 
and less invasive managing strategies in women with infertility due 
to adenomyosis.
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3  |  CLINIC AL QUESTIONS (CQS)

3.1  |  Reference selection and CQ assessment

The committee members and authors first selected the keywords 
and	the	main	papers	associated	with	the	CQs.	To	assess	the	evidence	
at the present stage from an impartial perspective, we requested 
the	Japan	Medical	Library	Association	to	conduct	a	comprehensive	
literature	search	by	creating	different	queries	for	each	CQ.	PubMed	
was searched for studies published from 2017 to 2021. The selec-
tion criteria were as follows: Practice guidelines, meta- analyses, and 
systematic reviews were given the highest priority. Subsequently, 
RCT, prospective cohort studies, retrospective studies, clinical trials, 
and other epidemiological studies were selected.

To rank the level of evidence and recommendations based 
on a symptom prevalence study, we used the Oxford Centre for 
Evidence-	Based	Medicine	(CEBM)	criteria	for	Levels	of	Evidence	and	
Grade of Recommendation, as explained below.

Levels	of	Evidence:
1a:	Systematic	review	(with	homogeneity)	of	prospective	cohort	

studies	(RCT)
1b: Prospective cohort study with good follow- up
Individual	RCT	(with	narrow	confidential	interval)
1c:	All	or	noncase	series
2a:	 Systematic	 review	 (with	 homogeneity)	 of	 2b	 and	 better	

studies
2b: Retrospective cohort study or poor follow- up
2c:	Ecological	studies
3a:	Systematic	review	(with	homogeneity)	of	3b	and	better	studies

3b: Nonconsecutive cohort study, or very limited population
4: Case series or superseded reference standards
5:	Expert	opinion	without	an	explicit	critical	appraisal,	or	based	

on physiology, bench research, or “first principles”
Grade of Recommendation:
A:	Consistent	level	1	studies
B: Consistent level 2 or 3 studies or extrapolations from level 1 

studies
C: Level 4 studies or extrapolations from level 2 or 3 studies
D: Level 5 evidence or troubling inconsistent or inconclusive 

studies at any level
The committee members and the authors reached a consensus 

through	discussion	on	the	assessment	of	each	CQ.

3.2  |  CQ1: Is imaging useful for diagnosis of 
adenomyosis?

Transvaginal	 ultrasound	 (TVUS)	 and	Magnetic	 Resonance	 Imaging	
(MRI)	are	good	noninvasive	methods	of	diagnosing	adenomyosis.

Level of evidence 1a

Grade of recommendation A

TVUS should be considered the first- line diagnostic method while 
MRI is recommended as a second- line method when TVUS is 
inconclusive.

Level of evidence 1a

Grade of recommendation A

Most diagnostic features of adenomyosis could be demonstrated 
using	 two-	dimensional	 (2D)	 TVUS	 and	 the	 addition	 of	 three-	
dimensional	 (3D)	 TVUS	 will	 not	 increase	 the	 diagnostic	 accuracy	
significantly.

Level of evidence 1a

Grade of recommendation A

Transabdominal ultrasound is of limited value but may be of 
use when TVUS is not possible or with grossly enlarged uteri. 
The	method	has	a	 low	specificity	 (30%)	compared	 to	TVUS	 (up	 to	
100%).

Level of evidence 4

Grade of recommendation C

Further	research	is	required	regarding	the	place	of	Elastography	in	
the diagnosis of adenomyosis.

Level of evidence 3b

Grade of recommendation C

Meta-	analyses	–		3
Reviews	–		3
Expert	opinions	–		2



12 of 27  |     HARADA et al.

3.2.1  |  Commentary

Imaging is the cornerstone in the modern- day diagnosis of adeno-
myosis. It has revolutionized the process from one that is based on 
histology	to	one	that	is	noninvasive.	Accurate	preoperative	diagno-
sis, mapping of lesions, and assessment of severity are now possible 
using imaging. Most women suffering adenomyosis today will be 
treated conservatively, without the need for histological proof.

TVUS and MRI are the main modalities of imaging used. They 
are considered comparable noninvasive diagnostic methods in 
adenomyosis.1–	3

3.2.2  |  TVUS

TVUS is recommended as the first line of imaging.1–	4 It is relatively 
cheap and widely available in an outpatient setting. It allows the dy-
namic exploration of the pelvic anatomy, examining probe tender-
ness and organ mobility.

The diagnostic accuracy of ultrasound is high with a sensitivity 
of	82.5%	(95%	CI = 77.5–	87.9),	a	specificity	of	84.6%	(95%	CI = 79.8–	
89.8),	 a	 positive	 likelihood	 ratio	 of	 4.7	 (3.1–	7.0)	 and	 a	 negative	

likelihood	ratio	of	0.26	(0.18–	0.39).5 The addition of 3D mode may 
not add significantly to the diagnostic accuracy.6

However, the area still evolving, with the lack of a common no-
menclature	and	definitions.	The	MUSA	terminology	published	by	the	
Morphology	Uterus	 Sonographic	Assessment	 (MUSA)	Group	 aims	
to provide a standardized terminology of normal and pathological 
myometrium.7

A	summary	of	appearances	as	described	by	the	MUSA	consensus	
group is given in Tables 1 and 2. The first two are referred to as “in-
direct” signs and the rest as “direct” signs7

3.2.3  | MRI

The sensitivity and specificity of MRI in diagnosing adenomyosis 
are	 88%–	93%	 and	 61%–	97%,	 respectively.3 The MRI diagnosis of 
adenomyosis hinges mainly on the characteristics of the junctional 
zone	(JZ),	but	it	may	include	direct	and	indirect	features	described	
for ultrasound as well.9

Thickening	 of	 the	 JZ	 at	 least	 8–	12 mm,	 the	 ratio	 of	 junctional	
zone maximum/total myometrial thickness measured at the same 
point	over	40%,	and	the	difference	between	the	maximum	and	the	

Sign Mode Definition

Asymmetry	of	the	
anterior and 
posterior walls

2D A	ratio	above	1

Enlarged	globular-	
shaped uterus 
with globular 
contour

2D Visual	assessment;	Exclude	uterine	
contractions

Intramyometrial 
cysts

2D Round- shaped lesions within the 
myometrium, with anechoic, low- level 
echogenicity, ground- glass appearance, or 
mixed echogenicity of intracystic content. 
Typically, there is a hyperechogenic rim 
surrounding the cyst

Hyperechogenic 
islands

2D The presence of regular, irregular ill- defined 
hyperechogenic

areas within the myometrium

Fan- shaped 
shadowing

2D Alternating	hypoechogenic	and	
hyperechogenic linear stripes crossing the 
uterine wall.

Hyperechogenic 
subendometrial 
lines or buds

2D Structures perpendicular to the endometrial 
cavity, but in continuum with the 
endometrium

Interrupted 
junctional zone

3D Best seen by rendering the coronal plane. 
May be irregular, interrupted, not visible, 
or measurable

Translesional 
vascularity’

Doppler	(Color/
power)

Helps in differentiating between a myoma 
and adenomyosis, by the presence of 
circumferential flow in a myoma, against 
“translesional” flow

Note: More recently a new reporting system was described to include further characteristics of the 
disease.8 This is described in Table 2.

TA B L E  1 Features	considered	
important in diagnosing adenomyosis.
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minimum	thickness	of	the	JZ	(JZmax–	JZmin)	more	than	5 mm	are	three	
of these features.10	A	thickness	exceeding	12 mm	seems	to	be	highly	
predictive	of	adenomyosis	while	a	JZ	less	than	8 mm	generally	allows	
the presence of adenomyosis to be excluded.11

Similar to TVUS, classifications have been proposed for adeno-
myosis based on adenomyosis.

3.2.4  |  Elastography

There is a suggestion that elastography may be superior to TVUS 
for the differentiation of fibroids and adenomyosis.11 However, 
more research is needed regarding its place in the diagnosis of 
adenomyosis. In particular, its sensitivity and specificity, as well as 
the intra-  and interoperator variations need to be quantitated, es-
pecially given the fact that there are at least two categories of ul-
trasound elastography, one is based on shear- wave and the other, 
strain elastography.
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Location Anterior
Posterior
Right lateral
Left lateral
Fundal

Described according to location

Distribution Focal 25%	or	more	of	the	lesion	
is surrounded by normal 
endometrium.	When	focal	
adenomyosis is formed by 
invasion from outside to 
inside, it is referred to as Focal 
Adenomyosis	of	the	Outer	
Myometrium	(FOAM)

Adenomyoma The lesion is demarcated distinctly 
and is totally surrounded by 
hypertrophic myometrium

Diffuse

Mixed Both focal and diffuse disease is 
present

Presence of cysts Cystic/noncystic Presence or absence of 
intramyometrial cysts measuring 
2 mm	or	more

Layer of uterine 
involvement

Type 1 Involvement of the junctional zone

Type 2 Involvement of the middle 
myometrium

Type 3 Involvement of the outer 
myometrium. Demarcation 
between the middle and outer 
myometrium is determined by 
using color Doppler to delineate 
the vascular arcade

Multiple layers Described as Type 1- 2, 1- 3, etc.

Extent Mild <25%	affected

Moderate 25%–	50%	affected

Severe >50%	affected

Lesion size Lesion/s is/are measured in their longest diameter/s

TA B L E  2 Classification	and	reporting	
for sonographic features of adenomyosis.
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3.3  |  CQ2: Are hormonal agents effective for 
adenomyosis- associated pain?

3.3.1  |  CQ	2-	1:	How	should	adenomyosis-	associated	
pain	be	managed?

1. In general Medical therapy is effective in treating adenomyosis- 
associated pain symptoms.

Level of evidence 1b

Grade of recommendation B

Systematic Reviews: 3
RCTs: 3
Cohort Studies: 1

Commentary
Dysmenorrhea	is	present	in	50%−93%	of	patients	with	adenomyo-
sis.1	We	found	three	systematic	reviews	on	the	use	of	medications	to	
treat adenomyosis- associated pain.1–	3 The efficiency of GnRH ago-
nists,	 norethisterone,	 danazol,	 dienogest,	 LNG-	IUS	 (Mirena),	OCs/
LEPs,	 and	 NSAIDs,	 other	 agents	 under	 the	 investigation,	 such	 as	
aromatase inhibitors, selective progesterone receptor modulators, 
and GnRH antagonists have also been introduced. Few controlled 
trials have been conducted to provide evidence for the effects of the 
above agents, mostly from single- arm interventional studies.

An	 OC/LEP	 (ethinyl	 estradiol	 30 μg	 plus	 gestodene	 75 μg for 
21 days	 followed	 by	 a	 7-	day	 withdrawal	 period)	 demonstrated	 a	
reduction	 in	 pain	 6 months	 after	 use	 compared	 to	 baseline	 (visual	
analog	scale	[VAS]:	6.5	→ 3.9).	An	LNG-	IUS	showed	a	pain	improve-
ment	similar	to	but	superior	to	that	of	OCs/LEPs	(VAS:	6.2	→ 1.7).4 
Following	12 weeks	of	oral	 letrozole	 (2.5 mg/day)	or	 subcutaneous	
goserelin	(3.6 mg/month),	the	improvement	rates	in	pelvic	pain	and	
dysmenorrhea	were	83.3%	and	57.1%,	respectively,	in	the	letrozole	
group	 versus	 92.8%	 and	 100%,	 in	 the	 goserelin	 group;	 thus,	 the	

goserelin group demonstrated a more significant improvement in 
pelvic pain.5

In one RCT, dienogest and a placebo were compared in patients 
with adenomyosis in which patients with a hemoglobin level <8.0 g/
dL or muscle layer thickness >4 cm	were	excluded.6	After	16 weeks,	
the dienogest group demonstrated significant reductions in the pain 
score,	pain	severity	score,	analgesic	use	score,	and	VAS.	In	another	
trial,	 dienogest	 (2 mg/day)	 and	 triptorelin	 (3.75 mg/4 weeks)	 were	
equally	effective	in	reducing	dyspareunia	and	chronic	pelvic	pain.	At	
16 weeks,	triptorelin	was	more	effective	in	improving	dysmenorrhea	
(VAS:	30.6	vs.	0).7 There is an urgent need for randomized control 
tests	(RCTs)	to	address	the	medical	treatment	of	adenomyosis.

3.3.2  |  CQ	2-	2:	Are	oral	contraceptive/	low	
dose	estrogen-	progestin	(OCs/LEPs)	effective	for	
adenomyosis-	associated	pain?

OCs/LEPs	are	effective	in	reducing	adenomyosis-	associated	pain.

Level of evidence 1b

Grade of recommendation B

Systematic Reviews 1

Cohort 1

Commentary
In a systematic review,1 the authors found only one study that com-
pared COC with LNG- IUS. The included COC to treat adenomyo-
sis,8	containing	75 μg	of	gestodene + 30 μg of ethynylestradiol, was 
taken	 for	 21 days	 with	 7 days	 without	 the	 pills	 (21/7),	 compared	
to	LNG-	IUS.	The	 results	 showed	a	 reduction	of	pain	 (6.55 ± 0.68–	
3.90 ± 0.54,	p < 0.001)	and	a	reduction	in	uterine	volume,	but	it	was	
still	 less	efficient	than	LNG-	IUS	for	all	evaluated	parameters	(pain:	
6.23 ± 0.67–	1.68 ± 1.25–	p < 0.001).

3.3.3  |  CQ	2-	3:	Are	GnRH	agonists	effective	for	
adenomyosis-	associated	pain?

GnRH agonists are effective in reducing endometriosis- associated 
pain.

Level of evidence 1b

Grade of recommendation B

Systematic Reviews 1

Cohort 2

Commentary
The	 health	 care	 burden	 of	 adenomyosis	 is	 substantial:	 82.0%	 of	
women	 undergo	 hysterectomies,	 nearly	 70%	 will	 have	 imaging	
studies	 suggestive	 of	 adenomyosis,	 and	 37.6%	 are	 using	 chronic	
pain medications.9 GnRH agonists were the first drugs used in the 
treatment of adenomyosis, which resulted in a significant reduction 

https://doi.org/10.1016/j.jmig.2017.08.653
https://doi.org/10.1002/uog.19096
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of uterine size and a decrease in the severity of pain and abnormal 
bleeding symptoms,10 and since GnRH agonists are very popular in 
clinical practice for adenomyosis. However, due to the hypoestro-
genic caused by GnRH analogs use, few side effects usually occur, 
including vasomotor syndrome, reduced bone mineral density, 
genital atrophy, and mood swings. Therefore, an add- back therapy, 
either using estrogen and/or progestin been recommended to mini-
mize side effects. Long- term treatment with GnRH agonists should 
be restricted to women refractory to other medications or when sur-
gery is contraindicated in high- risk patients.3

We	found	one	systematic	review.1 Two other studies evaluated 
the use of GnRH agonists: one compared to an aromatase inhibitor 
(goserelin × letrozole)5	and	the	other	to	dienogest	(triptorelin × dien-
ogest).7 The GnRH agonist was more efficient than the aromatase 
inhibitor	in	controlling	chronic	pelvic	pain	(CPP)	(p = 0.04),	but	they	
were equally efficient in managing dysmenorrhea and dyspareunia. 
Compared to dienogest, the GnRH analog was more efficient in con-
trolling	dysmenorrhea	at	16 weeks	 (30.6 ± 18.4	vs.	0.0,	p < 0.0001)	
but equally efficient at reducing dyspareunia and CPP. However, one 
study evaluated side effects and reported hot flushes as a major side 
effect	in	81.3%	of	women	treated	with	GnRH	agonists.5

3.3.4  |  CQ	2-	4:	Are	progestins	effective	for	
adenomyosis-	associated	pain?

1. Dienogest is effective in reducing adenomyosis- associated pain.

Level of evidence: 1b

Grade of recommendation B

2. Dienogest may delay the recurrence of adenomyosis- 
associated	symptoms	up	to	12 months	after	GnRH	agonist	use

Level of evidence: 2b

Grade of recommendation B

3. Treatment with dienogest may be associated with abnormal 
uterine bleeding in women with big uterine size

Level of evidence: 2b

Grade of recommendation B

4.	Levonorgestrel	intrauterine	system	(LNG-	IUS)	is	effective	for	
adenomyosis- associated pain

Level of evidence: Ib

Grade of recommendation B

Systematic Reviews 2

RCT 1

Case- Control Studies 6

Commentary
Progestins are known to trigger endometrial decidualization and 
cause endometrial atrophy. Consequently, they have long been 
known to be effective for endometriosis. However, they also trigger 

irregular vaginal bleeding as an adverse effect and are often com-
bined	with	estrogen	preparations.	As	a	result,	the	use	of	progestins	
alone has become uncommon. Furthermore, due to the low level of 
progesterone receptor expression in endometriotic lesions, it is now 
considered necessary to take high doses of progestin to achieve a 
therapeutic effect.

3.3.5  |  Dienogest	(DNG)

DNG is an oral progestin made commercially available in Japan in 
January 2008, earlier than in any other country worldwide.11 DNG, 
a 19- nortestosterone derivative, is an antiandrogenic drug with high 
selectivity	 for	progesterone	 receptors	 (PRs)	 and	has	been	used	 to	
treat adenomyosis. DNG suppresses ovarian function and proves 
highly effective in treating chronic pelvic pain.6 In addition, DNG di-
rectly inhibited cellular proliferation and induced apoptosis in human 
adenomyotic cells.12

In adenomyosis, three studies evaluated DNG; one compared 
to	GnRH	 analog	 (triptorelin),7 the other to placebo,6 and one ret-
rospective study evaluated the safety of DNG in women with ade-
nomyosis.13 DNG was efficient in all three studies in reducing pain 
complaints	 (dysmenorrhea,	 dyspareunia,	 and	 CPP).	 When	 DNG	
was	 compared	 to	 the	GnRH	analog	 (triptorelin),	 both	were	 similar	
to	 control	 dyspareunia	 (20.7 ± 16.5	 vs.	 25.8 ± 19.1,	p = 0.3899)	 and	
CPP	(21.7 ± 11.6	vs.	24.5 ± 13.8,	p = 0.5076).	There	was	a	significant	
difference in the posttreatment dysmenorrhea between DNG and 
triptorelin	at	16 weeks	when	 the	GnRH	analog	presented	a	better	
result	(30.6 ± 18.4	vs.	0.0,	p < 0.0001).7

Ono et al.13 reported that thirteen women continued DNG, and 
seven	 discontinued	 DNG	 within	 12 months	 because	 of	 abnormal	
uterine bleeding. Moreover, the uterine size was significantly more 
prominent in the discontinuation group than in the continuation 
group.	All	uterine	measurements	had	high	Spearman	rank	correla-
tion	coefficients	(ρ > 0.8,	p < 0.05).	In	addition,	adenomyosis	was	in	
the anterior wall in six cases in the discontinuation group. Measuring 
the uterus size and locating adenomyosis by TVUS are simple meth-
ods	of	predicting	DNG	discontinuation	due	to	AUB.

Although	many	women	 reported	bleeding	 control	during	DNG	
treatment, a quarter of them maintained bleeding versus none from 
the GnRH group.7 Similarly, uterine volume was reduced according 
to two studies in women who used DNG, but this reduction was 
lower than that obtained with the study that used GnRH analog 
(278 ± 162	vs.	151 ± 117 mL	p = 0.01).	One	of	these	studies	reported	
hot	flushes	(5.3%)	as	a	side	effect	of	the	DNG.

One retrospective cohort study reported the recurrence of ad-
enomyosis after GnRH agonist discontinuation. The study included 
30 patients, divided into a group whose progress was observed with-
out providing additional therapy following GnRHa administration for 
6 months	(Group	G)	and	a	group	of	patients	administered	DNG	for	
6 months	following	6 months	GnRHa	administration	(Group	D).	Ab-
normal uterine bleeding, dysmenorrhea, chronic pelvic pain, abdom-
inal fullness, and uterine volume were recorded before treatment, 
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6 months	 after	 the	 start	 of	 therapy	 (6M),	 and	12 months	 after	 the	
beginning	of	treatment	(12M).	In	Group	G	(n = 15),	although	all	sub-
jective symptoms disappeared at 6M, nearly all symptoms recurred 
at	 12M.	 Uterine	 volume	 significantly	 decreased	 from	 341.0 cm3 
to	 156.0 cm3	 at	 6M	 (p = 0.001)	 and	 significantly	 increased	 again	
to	282.3 cm3	at	12M	(p = 0.003).	 In	Group	D	 (n = 15),	all	 subjective	
symptoms disappeared at 6M, and only abdominal fullness returned 
in	a	significant	number	of	patients	(5	of	5;	p = 0.021)	at	12M.	Uterine	
volume	 decreased	 significantly	 at	 6M	 (p = 0.003)	 and	 significantly	
increased	 again	 from	162.5	 to	 205.6 cm3	 at	 12M	 (p = 0.006).	 Sub-
jective symptoms, except for abdominal fullness, did not recur when 
the DNG was used after GnRHa.

DNG may not be good for patients with intrinsic and diffuse 
adenomyosis who complained of HMB.14,15 DNG has been covered 
by the national insurance in Japan, but patients with large uterus 
(>10 cm)	and	anemia	(Hb < 8 g/dL)	are	contraindicated.

An	RCT	enrolled	157	women	with	adenomyosis.	Women	were	
randomized	to	either	LNG-	IUS	(n = 76)	or	DNG	(n = 81)	groups	as	a	
controlled	 clinical	 trial	 for	 72 months	 (6 years).	 LNG-	IUS	 and	DNG	
both reduced pain scores in patients with adenomyosis. Concern-
ing pain control, DNG offered greater efficacy than LNG- IUS in 
3 months	of	treatment.15

3.3.6  |  Levonorgestrel	intrauterine	system	
(LNG-	IUS)

LNG- IUS treatment is generally adequate for pain and heavy uter-
ine	bleeding,	these	effects	can	be	due	to	(a)	progestogenic	effect	on	
adenomyosis	 foci,	 (b)	atrophy	of	 the	eutopic	endometrium,	and	 (c)	
control of endometrial factors that changed during adenomyosis.15 
Two studies have assessed the use of LNG- IUS versus hysterectomy 
or	combined	oral	contraceptives	(COC)	in	patients	with	adenomyo-
sis.8,16 In the first prospective randomized clinical trial, the LNG- IUS 
effectively controlled bleeding, shown in the improvement of hemo-
globin levels and reduced the number of days with bleeding. In the 
second study, a reduction in the number of days with bleeding was 
observed. In addition, there was an improvement in health- related 
QOL	variables.

Shabaan et al.4 assessed the pain scores. The LNG- IUS was 
more efficient in the improvement of chronic pelvic pain than COC 
(6.23 ± 0.67	vs.	1.68 ± 1.25	–		p < 0.001),	as	well	as	the	reduction	in	
uterine	volume	(10.23 ± 1.06 mL	vs.	7.63 ± 0.49 mL,	p < 0.001).

3.4  |  CQ 2- 5: GnRH antagonists for 
adenomyosis- associated pain symptoms

At	the	moment,	there	is	insufficient	evidence	to	recommend	the	use	
of GnRH antagonists for adenomyosis- associated pain symptoms.

Level of evidence: 4

Grade of recommendation: C
Case report: 2

There are two case reports on using GnRH antagonists to treat 
adenomyosis. Donnez et al.17 reported a case of a patient who was 
prescribed Linzagolix, a GnRH antagonist for adenomyosis, after 
failing a course of ulipristal acetate. Linzagolix significantly reduced 
adenomyotic lesion size and improved the patient's dysmenorrhea 
and quality of life. Similarly, Kavoussi et al.18 reported a case of a 
41- year- old patient who presented with a fundal adenomyoma that 
regressed in size after treatment with improvement in her pelvic pain 
scores	with	Elagolix,	another	GnRH	antagonist.	These	observations	
make it worth further looking into GnRH antagonists as a prospec-
tive treatment option for adenomyosis.

3.5  |  CQ2- 6: Medical treatment after 
adenomyomectomy

Level of evidence: 2b
Grade of recommendation: C
Number of studies referenced
RCT: 1
Cohort: 1

One RCT compared the efficacy of GnRH agonist and GnRH 
agonist + LNG-	IUS	 after	 adenomyomectomy	 for	 improved	
adenomyosis- associated symptoms.19 In the 193 patients with 
adenomyosis, three groups were generated: adenomyomectomy 
(n = 57,	 group	 1),	 adenomyomectomy	+	 GnRHa	 (n = 83,	 group	 2),	
and	adenomyomectomy + GnRHa + LNG-	IUS	(n = 53,	group	3).	The	
VAS	scores	of	all	patients	reduced	from	7.3	(6.0,	8.5)	to	0	(0,	0.6)	the	
6 months	 after	 surgery,	which	was	 significantly	 higher	 in	 group	1	
compared	to	other	groups	(p < 0.05).	The	dysmenorrhea	recurrences	
were	26.3%,	6.1%,	and	5.9%	in	groups	1,	2,	and	3,	respectively,	at	
36 months,	which	was	significantly	higher	in	group	1	(p < 0.01).	Sig-
nificantly decreased uterine volumes were observed in all patients 
from	222.2	 (147.6,	350.4)	 to	77.0	 (65.9,	94.1)	mL	 (p < 0.05)	 at	 the	
6 months	after	surgery.

In a retrospective study of 133 patients with symptomatic ad-
enomyosis who underwent conservative uterine- sparing surgery 
followed by gonadotropin- releasing hormone agonist treatment, the 
intervention	 group	 (n = 54)	 immediately	 received	 a	 levonorgestrel-	
releasing	 intrauterine	 system	 (LNG-	IUS)	 after	 surgery.	 Over	 a	
12- month follow- up, the intervention group exhibited a more signif-
icant	reduction	in	dysmenorrhea	(mean ± SD:	6.5 ± 2.5	vs.	4.1 ± 3.6,	
p = 0.001).	At	the	end	of	the	24-	month	follow-	up	period,	the	inter-
vention group also exhibited a more significant reduction in dysmen-
orrhea	as	assessed	with	a	VAS	score	(mean ± SD	6.1 ± 2.7	vs	3.7 ± 3.7,	
p = 0.002).20

Treatment of GnRH agonist and/or LNG- IUS after conservative 
surgery for adenomyosis could significantly reduce the recurrence 
and pain scores.
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3.6  |  CQ2- 7: Oral administration of norethisterone 
acetate (NETA) in women with adenomyosis

Norethisterone	 acetate	 (NETA)	 may	 be	 effective	 in	 women	 with	
adenomyosis.

Level of evidence: 3b

Grade of recommendation C

Cohort: 1
In	a	prospective	cohort	 study	 (40	women),21	 after	6 months	of	

administration	 of	NETA	5	mg	 daily,	 a	 significant	 decrease	 in	 each	
ultrasound feature of adenomyosis, the treatment significantly re-
duced uterine volume, size of focal adenomyosis foci, and in the in-
tramyometrial cysts. In addition, after 6- months of treatment, pain 
symptoms	and	AUB	showed	a	significant	improvement.
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4  |  CQ3: IS SURGIC AL 
REMOVAL EFFEC TIVE FOR 
ADENOMYOSIS- A SSOCIATED PAIN?

1. Uterine- sparing surgery reduces dysmenorrhea

Level of evidence: 1b

Grade of recommendation: B

2. There is no difference between laparoscopic and laparotomy ap-
proaches in pain reduction

Level of evidence: 2b

Grade of recommendation: C

3. Hysterectomy reduces adenomyosis associated pain

Level of evidence: 1b

Grade of recommendation: B

Meta- analysis 3

Systematic Reviews 6

Clinical trial 3

Descriptive Study 4
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4.1  |  Commentary

In practice, surgical treatment is recommended in cases of ineffec-
tive	conservative	therapy	and	severe	forms	of	adenomyosis	(diffuse	
and	focal).	A	rare	form	of	focal	adenomyosis	is	described	in	the	lit-
erature	by	various	terms-		juvenile	cystic	adenomyosis	(JCA),	cystic	
myometrial lesions, accessory uterine cavity masses, or juvenile ad-
enomyotic cysts. The latter is best treated surgically. Reliable data 
about the correlation between pain and postoperative outcomes are 
not described.1

In general, all surgical methods can be divided into two groups: 
nonexcisional techniques such as thermal coagulation of the diseased 
myometrium, and excisional techniques including hysteroscopic re-
section	 for	 JCA,1,2 adenomyomectomy with complete removal of 
the focal disease, usually adenomyoma, and myometrectomy, with 
partial removal of the diseased myometrium, usually diffuse type. In 
case of the impossibility of organ- preserving interventions, hyster-
ectomy is indicated.

We	have	analyzed	how	organ-	preserving	surgery	affects	the	re-
duction of pain syndrome in adenomyosis. Most studies show that 
uterine- sparing surgery reduces dysmenorrhea: after complete ex-
cision	50%–	94.7%	and	after	 incomplete	excision	41%–	94%.3–	5	Ac-
cording	 to	 the	 study	by	Zhu	et	 al.,6 when comparing laparoscopic 
and	 laparotomic	 approaches	 (double-	flap	 adenomyomectomy),	 no	
difference	was	 found	 (75%	 and	 62,1%	 in	 pain	 relief,	 respectively)	
and	 efficacy	was	maintained	 after	 6 years	 of	 follow-	up	more	 than	
60%	of	patients	that	show	the	possibility	of	recurrence	of	symptoms	
occurring	in	9%	of	patients	in	complete	excision	group	and	19%	of	
patient in partial excision group.7

If symptoms persist despite ongoing medical or other types 
of conservative therapy, the final preference is given to a radical 
method	of	surgical	treatment	–		hysterectomy.	According	to	the	re-
sults of the meta- analysis, the pain after a hysterectomy is reduced 
by	84%.5 But several studies have reported persistent pelvic pain 
after a hysterectomy for adenomyosis.8

A	nonsystematic	review	showed	23	cases	of	uterine	rupture	out	
of	 2365	women	who	 underwent	 adenomyomectomy	 (1.0%).9 The 
author concluded that uterine rupture after uterus- sparing surgical 
treatment of adenomyosis seems to be related to the removal of ad-
enomyotic tissue technique, the degree of remnants of adenomyosis 
left postoperatively, the uterine wall, postoperative complications, 
and the interval between the procedure and conception. Cesarean 
section is a preferred delivery route after adenomyosis excision 
treatment.
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5  |  CQ4: ARE NONSURGIC AL 
TRE ATMENTS EFFEC TIVE FOR 
ADENOMYOSIS- A SSOCIATED PAIN?

1. Uterine artery embolization is an effective nonsurgical treatment 
option for the treatment of adenomyosis

Level of evidence 2a

Grade of recommendation B

2. High- frequency ultrasound is a safe and effective nonsurgical 
treatment option for the treatment of adenomyosis.

Level of evidence 2a

Grade of recommendation B

3. Thermal ablation, including radiofrequency ablation or microwave 
ablation, is a safe and effective nonsurgical treatment option for the 
treatment of adenomyosis.

Level of evidence 3b

Grade of recommendation C

Practice Guidelines: 2
Systematic Review/Meta- analysis: 3
RCTs: 2
Non- RCT: 4
Clinical Trial/Cohort Study: 4
Opinion of expert panel: 4
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5.1  |  Commentary

In the past two decades, minimally invasive nonsurgical uterus- 
sparing techniques have been used for treating adenomyosis as an 
alternative to hysterectomy.1 These techniques work by causing 
necrosis of the adenomyotic tissue thereby decreasing symptoms 
including dysmenorrhea and menorrhagia. Uterine artery emboli-
zation	(UAE)	causes	avascular	necrosis	of	the	tissue	whereas	High-	
Frequency	Ultrasound	 (HIFU)	 and	 thermal	 ablation	 cause	 thermal	
necrosis.	 All	 techniques	 are	 well	 known	 and	 have	 been	 used	 for	
treating other gynecological indications including fibroids and dys-
functional uterine bleeding.

5.2  |  Uterine artery embolization (UAE)

5.2.1  |  Technique

Uterine artery embolization is the use of transarterial cath-
eters through the femoral or radial artery under fluoroscopic 
guidance for injecting permanent particles to selectively block 
the uterine artery bilaterally. The aim is to induce more than 
34%	 necrosis	 within	 adenomyotic	 tissues.2 Care should be 
taken to avoid blocking the cervicovaginal and ovarian artery 
branches.3

5.2.2  |  Success	rates

Overall	 improvement	 of	 symptoms	 is	 83.1%	with	 patients	 treated	
for combined adenomyosis with fibroids showing better results 
than patients with pure adenomyosis.4 Success rates also depend 
on the vascularity of adenomyosis with hypervascular lesions show-
ing	higher	long-	term	success	rates	than	hypovascular	lesions	(83.6%	
vs.	52.8%).5

5.2.3  |  Complications

Adverse	events	related	to	UAE	for	adenomyosis	include	postpro-
cedure	short-	term	pain	(87%),	persistent	amenorrhea	(6%–	21%)	in	
patients over 40, and the need for hysterectomy in the long term 
(14%).6	Control	of	necrosis	with	UAE	is	a	problem	and	sometimes	
more	than	90%	of	the	myometrium	can	become	necrotic.1 Current 
American	 College	 of	 Obstetrics	 and	 Gynecology	 and	 Society	 of	
Interventional Radiology guidelines still consider the desire for fu-
ture	fertility	a	relative	contraindication	to	UAE.6,7	As	there	are	no	
completed	randomized	controlled	trials	on	UAE	and	adenomyosis,	
an	ongoing	trial	named	QUESTA	(QUality	of	life	after	Embolization	
vs.	 hySTerectomy	 in	 Adenomyosis)	 should	 eventually	 give	 more	

accurate information about the success and complication rates of 
UAE.8

5.3  |  High- frequency ultrasound

5.3.1  |  Technique

High-	intensity	 focused	 ultrasound	 (HIFU)	 therapy	 for	 the	 man-
agement of adenomyosis induces focal thermocoagulation of the 
adenomyotic lesions. The treatment may be targeted and moni-
tored by ultrasound or MRI. The major shortcoming is technical 
eligibility,	 and	 60%	 of	women	 eligible	 for	 treatment	 for	 fibroids	
by	UAE	were	not	 eligible	 for	 treatment	by	MRgFUS.9 The treat-
ment can only be recommended to symptomatic premenopausal 
women with adenomyosis and no plans for future pregnancy, no 
suspected pelvic adhesions, no lower abdominal surgery, body 
weight less than 100 kg, and abdominal wall thickness less than 
5 cm.	Lesions	in	adenomyosis	that	can	be	treated	have	a	diameter	
of	3–	10 cm.10

Ultrasound	 contrast	 agents	 (microbubbles)	 and	 hormonal	
(GnRH)	 and	 nonhormonal	 (metformin)	 treatments	may	 reduce	 the	
recurrence risk and enhance the efficacy of HIFU. Microbubbles are 
believed to improve the ablative effects of HIFU by changing the 
acoustic characteristics, thus increasing energy deposition in target 
tissues, while GnRH and metformin inhibit cellular proliferation and 
induce apoptosis.3

5.3.2  |  Success	rates

Follow- up of more than one year with the evaluation of symptoms 
has been accomplished in 6 trials.1	A	sustained	effect	with	symptom	
relief	after	12 months	was	obtained	in	88%	of	669	women	treated.	
Other	effects	were	a	reduction	in	symptom	severity	score	(SSS)	ques-
tionnaire	score	of	25%–	65%,	increased	UFS-	QOL	from	39%	to	85%,	
decreased dysmenorrhea, and a reduction in a mean uterine volume 
of	22%–	54%.	However,	most	published	studies	are	retrospective	and	
few, if any, adopted randomized clinical trial format. Therefore, cau-
tion should be exercised when reading published studies.

5.3.3  |  Complications

The coagulation necrosis obtained with HIFU is much less painful 
than	that	obtained	by	UAE.1 Safety has been evaluated 2549 women 
had adenomyosis.11 The most common adverse effect was vaginal 
secretion	(9%)	for	less	than	3 weeks	and	lower	abdominal	pain,	which	
lasted	more	than	24	h	(2%).	Only	0.6%	had	serious	complications	and	
no permanent injury or fatal complication occurred.
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5.4  |  Thermal ablation

5.4.1  |  Technique

Thermal ablation can be performed by needle application or global 
ablation. Needle application can be performed by transcervical, per-
cutaneous, or laparoscopy. Global ablation is performed within the 
uterine cavity by vaginal approach. Needle applications can use radi-
ofrequency	ablation	(RFA)	or	microwave	ablation	(MWA).	In	radiofre-
quency	ablation	(RFA),	a	high-	frequency	(450–	500	kHz)	alternating	
electrical current is used to create ionic agitation, which produces 
frictional heat and heat conduction to achieve subsequent tissue ne-
crosis.12	 RFA's	mechanism	of	 heating	necessitates	 slow	heating	 to	
50–	100°C	to	avoid	charring	and	vaporization,	which	could	compro-
mise electrical current flow.13	Microwave	ablation	(MWA)	uses	elec-
tromagnetic	energy	(915	MHz–	2.45	GHz)	to	rapidly	rotate	adjacent	
polar water molecules and heat tissue to lethal temperatures greater 
than	150°C.14 It works by dielectric hysteresis, which is a process in 
which polar molecules, primarily water are forced to continuously 
realign with the oscillating electric field generating kinetic energy 
and	 subsequent	 heat	 generation.	MWA	 has	 faster	 ablation	 times,	
larger ablation volumes, effectiveness in many tissue types, applica-
tions,	and	an	improved	convection	profile	when	compared	to	RFA.14

5.4.2  |  Success	rates

Laparoscopic	RFA	(LRFA)	has	shown	promising	results	 in	a	retro-
spective	cohort	study	with	an	87%	reduction	in	the	need	for	hys-
terectomy.15	A	significant	reduction	was	also	seen	in	VAS	scores	for	
all components including, dysmenorrhea, dyspareunia, dyschezia, 
dysuria,	and	chronic	pelvic	pain	over	long-	term	follow-	up.	USgRFA	
postprocedure	pregnancy	rates	are	50%	with	a	60%	cesarean	sec-
tion	rate	and	a	33.3%	rate	of	spontaneous	abortions.16 No uterine 
ruptures	occurred.	A	review	on	MWA	showed	postprocedure	uter-
ine	volume	reduction	rate	was	55.2%–	64.9%,	and	the	adenomyosis	
volume	 reduction	 rate	was	64.9%–	93.1%	after	 12 months	of	 fol-
low- up.17	After	treatment,	patients’	clinical	symptoms	significantly	
improved	with	dysmenorrhea	decreasing	by	50%–	81.7%,	 anemia	
reduction	 rates	 of	 55.6%–	78.5%,	 and	 an	 overall	 symptom	 sever-
ity	score	(SSS)	questionnaire	improvement	by	20.9%–	60.2%.17 In a 
comparative interventional study, the safety and success rates of 
Percutaneous	MWA	ultrasound-	guided	RFA	(USgRFA)	in	the	treat-
ment of uterine adenomyosis were similar.12 Dysmenorrhea was 
partial	 to	 completely	 resolved,	 respectively,	 in	 95.0%	and	92.4%	
of women at the end of the first year. However, the mean ablation 
time	of	PMWA	was	shorter	than	that	of	USgRFA.

5.4.3  |  Complications

The	common	adverse	events	after	both	RFA	and	MWA	treatments	
were abdominal pain, vaginal discharge, and low- grade fever.12 The 

incidence rates of pain in the lower abdomen, at the puncture site, and 
the	ablation	site	ranged	from	43.9%	to	100%,	and	the	incidence	rate	
of	vaginal	discharge	ranged	from	7.1%	to	88.2%.17	Following	MWA,	
Abdominal	pain	is	self-	limited	and	lasts	for	no	more	than	14 days.15 
Vaginal	discharge	usually	 lasts	2–	11 days18	but	 in	22%	of	cases	can	
last over a year.19 It is mainly caused by liquefaction necrosis and can 
be pink, light red, yellow, and brown. Long- term complications such 
as infertility and damage to adjacent organs are uncommon and the 
recurrence rate of adenomyosis depends on the kind of lesion with 
a	recurrence	of	18%	after	1–	2 years	for	localized	lesions	versus	38%	
for diffuse adenomyosis.17	 LRFA	 has	 shown	 a	 20%	postprocedure	
amenorrhea rate related to ovarian inactivity in patients aged over 
40 years	and	a	6%	postprocedure	Asherman's	Syndrome	rate.15
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6  |  CQ5: IS SURGIC AL 
REMOVAL EFFEC TIVE FOR 
ADENOMYOSIS- A SSOCIATED INFERTILIT Y?

Surgical removal of adenomyosis may be effective for adenomyosis- 
associated infertility.

Level of evidence 2b

Grade of recommendation C

Retrospective cohort study 8
Systematic	review	(Nonconsecutive	cohort	study	or	limited	pop-

ulation)	4
Nonconsecutive cohort study 6
Case series study 6

6.1  |  Commentary

Adenomyosis	 represents	a	common	gynecological	disorder	with	
a negative impact on fertility. However, it remains challenging to 

establish if adenomyosis is the only cause of infertility or not. 
This disease is often associated with various gynecological pa-
thologies especially with endometriosis but also with fibroids, 
polyps, and others. Therefore, patients may be affected by one or 
more of these concomitant diseases. This leads to significant bias 
when analyzing the effect of the treatment. The coexistence of 
endometriosis and adenomyosis avoids the impact of adenomyo-
sis surgery per se on fertility.1 In addition, there are no universally 
accepted standardized diagnostic criteria for adenomyosis. This 
lack of a common consensus makes it difficult to evaluate treat-
ment outcomes and compare studies where different criteria are 
used.

The answer to the question “Is surgical removal effective for 
adenomyosis-	associated	 infertility?”	 would	 be	 probably	 “yes,	 sur-
gical removal of adenomyosis may be effective for adenomyosis- 
associated infertility”, yet there is no hard scientific data in the 
medical literature.2,3 Data regarding the impact of uterine- sparing 
surgery	 (with	medical	 therapy,	e.g.	GnRH	agonists)	on	 fertility	po-
tential is controversial because most of the published studies were 
not designed to address this issue. Furthermore, there are no con-
trolled trials in the literature.

Prospectively, 103 Iranian patients with documented severe 
adenomyosis	were	candidates	for	adenomyomectomy	over	7 years.	
Of	103	patients,	 55.3%	presented	with	 infertility,	 16.5%	with	 IVF	
failure,	 and	8.7%	with	 recurrent	 abortion.	Of	 70	patients	who	 at-
tempted	 pregnancy	 either	 naturally	 (n = 21)	 or	 using	 ART	 (n = 49),	
30%	became	pregnant,	and	16	pregnancies	reached	full	term.

In a retrospective study, 53 patients who underwent conser-
vative	surgery	(modified	adenomyomectomy	and	wedge	resection)	
were	analyzed.	In	total,	33.3%	of	the	patients	with	infertility	in	the	
modified adenomyomectomy group became pregnant. The authors 
recommended the infertile patients to be transferred directly to an 
ART	 center	 soon	 after	 adenomyomectomy.4 In the patients with 
diffuse	adenomyosis,	 the	 rate	of	pregnancy	 (including	ART)	after	
laparoscopic surgery was low.5 The clinical pregnancy rate was a 
total	of	31.4%	among	102	women	who	desired	 to	preserve	 their	
fertility	after	adenomyomectomy.	When	the	women	were	divided	
into	less	than	39	and	more	than	40 years,	clinical	pregnancy	rates	
were	 41.3%	 and	 3.7%,	 respectively.	When	 fertility	 outcomes	 on	
women who had a history of IVF failures were analyzed, clinical 
pregnancy	rates	were	60.8%	in	the	younger	group	and	7.1%	in	the	
older group.6
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7  |  CQ6: ARE HORMONAL 
AGENTS EFFEC TIVE FOR 
ADENOMYOSIS- A SSOCIATED INFERTILIT Y?

1. It is not recommended to prescribe hormonal agents to increase 
the spontaneous pregnancy rate in women with adenomyosis.

Level	of	Evidence:	4
Grade of Recommendation: C

2. In specific situations, hormonal agents can be prescribed 
to	 improve	 in	 vitro	 fertilization	 (IVF)	 outcomes	 in	 women	 with	
adenomyosis.

2-	1)	 It	 is	 not	 recommended	 to	 administrate	 gonadotropin-	
releasing	hormone	agonists	 (GnRHa)	before	fresh	embryo	transfer	
(ET)	cycles	to	improve	pregnancy	outcomes.

Level	of	Evidence:	2b
Grade of Recommendation: B
2-	2)	GnRHa	administration	before	frozen	embryo	transfer	(FET)	
may improve the pregnancy rate.
Level	of	Evidence:	2b
Grade of Recommendation: B
Meta- analysis 2
Cohorts 8
Case Reports 1
Commentary
Adenomyosis	is	one	of	the	causes	of	infertility	and	is	known	to	

increase the risk of miscarriage or premature birth.1 Besides, infer-
tile women with adenomyosis represent lower assisted reproductive 
technology	(ART)	outcomes,2,3 and several mechanisms have been 
proposed.	(1)	Irregular	and	excessive	contractions	of	the	uterus	ac-
companying adenomyosis may interfere with fertilization by inter-
fering with the movement of gametes and may affect implantation 
after	embryo	transfer.	 (2)	The	decidualization	of	 the	endometrium	
may also be adversely affected, and the implantation probability 
may be interfered.4	(3)	Adenomyosis	may	cause	altered	endometrial-	
myometrial vascular growth5.	(4)	Chronic	inflammation	accompany-
ing adenomyosis affects the environment in the pelvis and uterus, 
which can adversely affect gametes, embryos, endometrium, and 
the implantation process.6,7

Therefore, it can be inferred that by alleviating adenomyosis in 
infertile women accompanied by this disease, the results of infer-
tility treatment including the pregnancy rate can be improved, and 
studies are being reported to verify this possibility. Gonadotropin- 
releasing	 hormone	 agonist	 (GnRHa)	 has	 been	 attempted	 to	 con-
trol adenomyosis in infertile women wishing to become pregnant.8 

GnRHa is known to exhibit antiproliferative and anti- inflammatory 
effects in addition to hypoestrogenic effects.9,10 In a prospective ob-
servational	study,	Xie	et	al.	administered	Triptorelin	3.75 mg	every	
28 days	for	6 months	to	infertile	women	diagnosed	with	adenomyo-
sis.	As	a	result,	12	of	45	(26.7%)	women	became	pregnant,	and	it	was	
reported that the elasticity of adenomyosis measured by elastogra-
phy significantly increased after GnRHa treatment in the pregnant 
group.11 This report suggests that GnRHa enhances spontaneous 
pregnancy by alleviating the adverse effects caused by adenomy-
osis, but this study has the limitation that there is no control group. 
Until now, there is no firm evidence through appropriate studies to 
prescribe hormonal agents for improving spontaneous pregnancy 
rates in women with adenomyosis.

Present studies on the effects of GnRHa pretreatment on ar-
tificial	reproductive	technologies	(ART)	results	in	infertile	women	
with adenomyosis are summarized in Table 1.	When	reviewing	the	
results of ultra- long GnRHa protocol or GnRHa pretreatment in 
performing	fresh	embryo	transfer	(ET)	in	women	with	adenomyo-
sis,	some	studies	have	reported	that	the	live	birth	rate	(LBR)	was	
improved.12,13 Lan et al. reported that LBR increased when only 
diffuse- type adenomyosis cases were selectively analyzed, sug-
gesting that the characteristics of adenomyosis may affect preg-
nancy outcomes. On the contrary, Chen et al. reported that the 
LBR was lowered when GnRHa pretreatment was performed.14 
Other studies reported no difference in pregnancy outcomes or 
miscarriage rate.15,16 Reviewing these results, in the case of fresh 
ET	the	effect	of	GnRHa	pretreatment	is	still	unclear,	and	it	cannot	
be	recommended	to	administrate	GnRHa	before	fresh	ET	cycles	to	
improve pregnancy outcomes.

Four studies have been published so far to analyze the effect of 
GnRHa	pretreatment	before	frozen	ET	(FET)	cycles	in	infertile	women	
with	adenomyosis.	The	most	recent	study	by	Wu	et	al.	reported	that	
FET	after	 long-	term	GnRHa	pretreatment	had	a	better	clinical	preg-
nancy	 rate	 (CPR)	 (59.3%)	 than	 fresh	 ET	 with	 long	 GnRHa	 protocol	
(43.5%),	but	no	difference	with	fresh	ET	using	ultra-	long	GnRHa	pro-
tocol	(53.6%).16 Park et al. reported a higher, although not statistically 
different,	 CPR	 in	 patients	 with	 FET	 following	 GnRHa	 pretreatment	
(39.5%)	 compared	 to	 those	 who	 have	 undergone	 fresh	 ET	 without	
GnRHa	pretreatment	 (25.2%)	or	 fresh	ET	with	GnRHa	pretreatment	
(30.5%).15	Niu	et	al.	analyzed	only	FET	cycles	and	reported	that	CPR	
was	 improved	with	GnRHa	pretreatment	 (51.4%	vs.	24.8%).17 Unlike 
these three studies, Li et al. reported that there was no difference in 
CPR	and	LBR	between	FET	cycles	with	and	without	GnRHa	pretreat-
ment.18	Therefore,	in	the	cases	of	FET,	GnRHa	pretreatment	may	have	
a positive effect on pregnancy outcomes, and at least there is no evi-
dence to date that this treatment has detrimental effects on pregnancy.

Since all these study results have the disadvantage of being a 
retrospective cohort study, it should be considered that selection 
bias may play a critical role. Moreover, it should also be noted that 
important variables such as the duration of GnRHa administration 
vary widely between studies and even within the same study.

Cozzolino et al. recently reported the results of a meta- analysis 
on whether GnRHa pretreatment before IVF for infertile women 
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with adenomyosis is effective to improve pregnancy outcomes.3 
This study included a total of three studies; a study that was per-
formed	 in	 fresh	ET	 cycles,14	 a	 study	 that	 analyzed	FET	 cycles,18 
and a study that included both cases.15	When	a	total	of	362	pa-
tients with adenomyosis who received GnRHa pretreatment for 
more than 1 month and a control group of 401 patients who did 
not receive GnRHa pretreatment were compared through meta- 
analysis, it was reported that there was no difference in the clinical 
pregnancy rate. This result is different from the preceding meta- 
analysis2 that reported positive results of GnRHa pretreatment 
through two studies.15,17	 When	 meta-	analyzing	 the	 miscarriage	
rate through the two studies, there was no difference between 
the groups.14,15 The main limitation is that all studies included 
are retrospective cohort studies, and their evidence level is rela-
tively	low.	Also,	the	high	degree	of	heterogeneity	between	studies	
should	 be	 considered.	 (1)	 The	 characteristics	 of	 the	 patients	 in-
cluded	in	the	studies	are	diverse.	 (2)	The	degree	of	adenomyosis	
varies, and characteristics of adenomyosis such as focal or diffuse 
type	should	be	considered.	(3)	It	should	be	kept	in	mind	that	the	re-
sults	may	be	different	for	fresh	ET	and	FET	cycles.	This	is	because,	
in	 the	 case	 of	 fresh	 ET,	 the	 hormonal	 profile	 including	 estradiol	
level is changed, which may affect the adverse effects of adeno-
myosis. In addition, the long- term use of GnRHa not only increases 
the gonadotropin dose but also lengthens the stimulation period. 
(4)	 Endometriosis,	 which	 is	 often	 accompanied	 by	 adenomyosis,	
is also a major factor interfering with pregnancy, so its presence 
should	be	considered.	Randomized	control	trials	(RCTs),	which	can	
correct these biases have not yet been carried out, and until now, 
there is limited evidence to draw a definite recommendation.

In conclusion, hormonal agents including GnRHa treatment are 
not recommended to increase the spontaneous pregnancy rate in 
infertile	women	with	adenomyosis.	And	 it	 is	not	 recommended	 to	
administrate GnRHa before fresh embryo transfer cycles to improve 
IVF outcomes. However, there are studies suggesting that pretreat-
ment with GnRHa may be effective to improve pregnancy rate in 
FET	cycles.	Still,	 there	 is	no	RCT,	and	further	studies	 investigating	
this possibility are needed in the future.
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8  |  CQ7: DOES ADENOMYOSIS INFLUENCE 
THE PREGNANCY COMPLICATION?

1.		Adenomyosis	 has	 a	 detrimental	 effect	 on	 pregnancy	 outcomes.	
This includes a higher risk for miscarriage, preterm birth, small for 
gestational age, pregnancy- induced hypertension, Caesarean sec-
tion, fetal malpresentation, and postpartum hemorrhage.

https://doi.org//10.1007/s43032-021-00818-6
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Level	of	Evidence:	1b
Grade	of	recommendation:	A

2.		Adenomyosis	 is	 associated	with	 a	 lower	 clinical	 pregnancy	 rate	
and	higher	miscarriage	rate,	even	with	ART.
Level	of	Evidence:	1b
Grade	of	recommendation:	A

3.		An	 ultra-	long	 GnRHa	 protocol	 may	 increase	 fertility	 rates	 with	
ART	for	patients	with	adenomyosis.
Level	of	Evidence:	2a
Grade of recommendation: B

4.  Pregnant women with adenomyosis should be closely monitored 
for pregnancy- related complications.
Level	of	Evidence:	1b
Grade	of	recommendation:	A
Meta- analyses, systematic Reviews 3
Case studies: Prospective 1, retrospective 1

8.1  |  Commentary

Several meta- analyses have been performed on the impact of ad-
enomyosis on pregnancy outcomes. To date, there have been no 
randomized controlled studies and all studies analyzed were either 
prospective case- control or retrospective cohort studies1–	3

This means there is much heterogeneity among the studies with 
variation in the method of diagnosis/ classification/severity of ade-
nomyosis, maternal age, parity, coexistence of endometriosis, and 
previous medical history. Method of conception is also a confound-
ing	factor	as	it	is	known	that	ART	is	an	independent	risk	factor	for	
pregnancy complications.

One of the largest meta- analyses by Horton et al.1 included 100 
eligible studies for both endometriosis and adenomyosis. Meta- 
analysis demonstrated that adenomyosis is associated with reduced 
clinical	pregnancy	rates	(OR	0.57,	CI	0.43–	0.76,	p < 0.001;	n = 7),	live	
birth	rate	(LBR)	was	reduced	(OR	0.45,	CI	0.24–	0.86,	p = 0.02;	n = 5),	
and	there	was	an	increased	risk	of	miscarriage	(OR	3.49,	CI	1.41–	8.65,	
p = 0.007;	n = 6).	There	was	also	increased	risk	for	preterm	delivery	
(PTD)	(OR	2.74,	CI	1.89–	3.97,	p < 0.001;	n =5),	small	for	gestational	
age	fetus	(SGA)	(OR	3.90,	CI	2.10–	7.25,	p < 0.001;	n = 2),	lower	seg-
ment	cesarean	section	(LSCS)	(OR	2.62,	CI	1.00–	6.89,	p = 0.05;	n = 3),	
and	pre-	eclampsia	(PET)	(OR	7.87,	CI	1.26–	49.20,	p = 0.03;	n = 2).

Another	more	 recent	meta-	analysis	 by	Nirgianakis	 et	 al.2 con-
sidered sensitivity analysis of maternal age and the coexistence 
of	 endometriosis.	 After	matching	 for	 age	 and	 endometriosis,	 they	
demonstrated that adenomyosis is associated with a higher risk for 
miscarriage	(OR	2.50;	95%CI	1.26–	4.95;	n = 6),	PTD	(OR	2.83;	95%CI	
2.18–	3.69;	n = 5),	PET	(OR	4.32;	95%	CI	1.68–	11.09;	n = 4),	Caesar-
ean	section	(OR	4.44;	95%	CI	2.64–	7.47;	n = 2),	fetal	malpresentation	
(OR	3.05;	95%	CI	1.60–	5.81;	n = 2),	postpartum	hemorrhage	 (PPH)	
(OR	2.90;	95%	CI	1.39–	6.05;	n = 3),	SGA	(OR	2.10;	95%	CI	1.17–	3.77;	
n = 2),	and	low	birthweight	(LBW)	(OR	2.82;	95%	CI	1.20–	6.62;	n = 3).

When	 different	 subgroups	 of	 ART	 protocols	 were	 analyzed,	
Nirgianakis et al.2 found that patients who were under ultra- long 

or modified ultra- long protocols performed no different in terms of 
clinical	pregnancy	rates	(OR	0.78,	95%	CI	0.45–	1.35;	n = 3),	LBRs	(OR	
0.64;	95%	CI	0.19–	2.14;	n = 2)	or	miscarriage	rates	(OR	1.23;	95%	CI	
0.31–	4.91;	n= 3)	compared	to	controls	(no	adenomyosis).	They	postu-
lated that ultra- long protocols may produce a period of estrogen de-
ficiency that may temporarily inactivate adenomyosis, reduce uterine 
volume and normalize some of the distorted endometrial functions, 
with an improvement in fertility outcomes. It is, therefore, plausi-
ble that prolonged GnRHa may be administered before endometrial 
preparation for vitrified embryos, to improve fertility outcomes.

However, in a retrospective study comparing no pretreatment, 
medication, and surgery for adenomyosis, Tamura et al.4 found no dif-
ference	in	pregnancy	complication	rates	among	the	3	groups.	A	fur-
ther	study	by	Zhang	et	al.5 using a long downregulation protocol for 
in vitro fertilization in a retrospective case- control series found that 
adenomyosis had a lower implantation rate, clinical pregnancy rate, 
LBR, and a higher spontaneous miscarriage rate than endometriosis 
controls. The difference in the results of studies could be explained 
by the heterogeneity of the treatment protocol, among other factors.

Both meta- analysis2 and retrospective case study4 did not show 
any difference in fertility outcomes between focal and diffuse ad-
enomyosis in terms of miscarriage, premature labor, and LBR. Ta-
mura et al., however, did find a higher miscarriage rate and cervical 
incompetency in patients with adenomyosis measuring >60 mm.4
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9  |  CQ8: DOES THE REMOVAL OF 
ADENOMYOSIS LESIONS INFLUENCE 
PREGNANCY COMPLIC ATIONS?

Women	may	be	offered	adenomyomectomy	to	improve	pregnancy	
outcomes and should be counseled regarding complications of the 
surgery, such as uterine rupture and placenta accrete.

Level of evidence:  4
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Grade of recommendation C
Observational study: Prospective 3, Retrospective 4
Case series: Retrospective 4

9.1  |  Commentary

Adenomyomectomy	 may	 improve	 pregnancy	 outcomes.1 Lesion 
debulking improves other outcomes such as bleeding and pain and 
may increase the chances of conceiving. The patient should also 
be counseled regarding complications of the surgery, albeit rare, 
and	 this	may	 include	 uterine	 rupture	 and	 placental	 accreta.	 Ad-
enomyotic foci often deeply invade the myometrium making the 
complete resection of the lesions almost impossible and the re-
moval of healthy myometrial tissue almost inevitable, which leads 
to poor healing of the scar, increasing the risk of uterine rupture 
during pregnancy.2

Although	only	10	pregnant	cases	after	adenomyomectomy,	3	
patients resulted in preterm delivery and had a very thin uterus to 
the extent that the fetus could be observed through the uterine 
wall.	A	shortened	cervical	length	should	be	paid	special	attention	
to in pregnant women after adenomyomectomy.3 Twenty- two 
patients were evaluated to monitor pregnancy and delivery out-
comes after the adenomyomectomy. Placental abnormality was 
found in the 4 cases, which included 2 placental accreta and 2 
previa.	One	case	of	uterine	rupture	during	pregnancy	(4.5%,	1/22)	
at	27 weeks	of	gestation.4

In terms of the adenomyomectomy, the method in which ad-
enomyotic tissues are radically excised and the uterine wall is re-
constructed by a triple- flap without overlapping sutures shown to 
prevent uterine rupture in subsequent pregnancies. Of 26 women 
who	wished	to	conceive,	16	became	pregnant,	14	(53.8%)	went	to	
term and delivered a healthy baby and there were no cases of uter-
ine rupture.5 The wall thickness of the excised uterus was highly as-
sociated with uterine rupture. In pregnant women who underwent 
uterine- sparing surgery for diffuse- type adenomyosis, optimum 
wall thickness for conception and preventing uterine rupture during 
pregnancy	may	range	from	9	to	15 mm.6

In	 Japan,	 a	 nationwide	 survey	 for	 5 years	 was	 performed	 to	
clarify the frequency of occurrence of uterine rupture and its prog-
nosis. Seven uterine rupture cases after adenomyomectomy were 
reported	(Median;	abdominal:	30.0 weeks,	laparoscopic:	32.0 weeks	
of	pregnancy).	The	neonatal	prognosis	was	poorer	in	cases	of	preg-
nancy after adenomyomectomy in comparison with postcesarean 
section cases.7
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10  |  CQ 9:  DOES HORMONAL 
TRE ATMENT OF ADENOMYOSIS INFLUENCE 
THE PREGNANCY OUTCOME?

1.	Hormonal	treatments	improve	the	pregnancy	rate	in	ART.
Level	of	Evidence:	3b
Grade of Recommendation: C

2.	Hormonal	treatments	influence	the	neonatal	outcome	in	ART.
Level	of	Evidence:	4
Grade of Recommendation: C

3.	Hormonal	treatments	influence	the	miscarriage	rate	in	ART.
Level	of	Evidence:	4
Grade of Recommendation: C

4.  Hormonal treatments influence the pregnancy rate in natural 
conception.
Level	of	Evidence:	4
Grade of Recommendation: C
Cohorts 9
Case Reports 3

10.1  |  Commentary

Most of the gathered studies to answer this clinical question were 
cohorts and case reports, without any meta- analysis discussing 
the pregnancy complications and neonatal outcomes derived from 
the hormonal treatment of adenomyosis. The hormonal treatment 
whose pregnancy complications and neonatal outcomes had been 
extensively studied was a gonadotropin- releasing hormone ago-
nist	 (GnRHa).	 The	 rationale	 for	 using	 the	GnRHa	 is	 to	 capitalize	
the negative feedback effect of GnRH elevation, reducing the se-
cretion of FSH and LH from the pituitary hence creating the hy-
poestrogenic environment and suppressing the endometrial cell 
proliferation.1	Aside	from	the	systemic	and	 local	hypoestrogenic	
effect, the GnRHa has a direct antiproliferative effect within the 
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myometrium through the action on the GnRH receptors expressed 
by adenomyotic lesions. The reduced expression of nitric oxide 
synthases, peroxynitrite, and serum levels of nitrite/nitrate are 
found in the GnRHa treatment, which is usually increased in ad-
enomyosis.2 It is also thought that GnRHa may suppress ovulation 
and the production of estrogen, decrease the expression of aro-
matase cytochrome P450 in the eutopic endometrium, and reduce 
the inflammatory reaction and angiogenic response in endometrial 
tissues.1

The regimen of GnRHa has been investigated as a sole agent 
therapy, as an adjunctive treatment to surgical management, and 
as an endometrial preparation for assisted reproductive technology 
(ART).	GnRHa	administration	alone	has	been	studied	in	several	case	
reports,	 with	 the	 length	 of	 administration	 ranging	 from	 3 months	
to	3 years.	The	case	reports	showed	successful	natural	conception	
with	a	duration	of	up	to	6 months	after	the	completed	GnRHa	treat-
ment.3–	6 Several cohorts also showed the combination of GnRHa 
with adenomyomectomy had a statistical difference in clinical preg-
nancy	rate	compared	to	GnRHa	alone	(OR	0.25,	95%	CI	0.09–	0.68,	
I2 = 0%).7,8 However, one study showed the GnRHa intervention 
only	 did	 not	 have	 a	 significant	 difference	 in	miscarriage	 rate	 (OR	
0.3810,	 95%	 CI	 0.0317–	4.810,	 p = 0.4469)	 and	 ectopic	 pregnancy	
(OR	2.5814,	95%	CI	0.0991–	67.2711,	p = 0.5686)	compared	 to	 the	
addition of adenomyomectomy.7

Several cohorts have supported the evidence of GnRHa as a part 
of	endometrial	preparation	for	the	ART	protocol.	It	was	hypothe-
sized that GnRHa restores the endometrial receptivity in women 
with adenomyosis, as simulated from the animal study, hence the 
improved implantation and pregnancy rate in the clinical studies. 
With	 the	 improvement	 of	 endometrial	 receptivity	 assays	 such	
as homeobox genes, leukemia inhibitory factor, and pinopodes, 
the	adjunctive	GnRHa	is	widely	considered	in	the	ART	protocol.9 
The GnRH agonist whose role is to induce the hypothalamic- 
pituitary- gonadal- axis is also often accompanied by the intake of 
20–	60 mg/day	progesterone	as	a	luteal	support	scheme	after	the	
embryo transfer and administration of human chorionic gonad-
otropin	 (hCG)	 to	 induce	 the	maturation	 of	 oocyte.10–	15 In the in 
vitro	 fertilization	 (IVF)	studies,	GnRHa	statistically	 improved	the	
biochemical	pregnancy	(OR	3.31,	95%	CI	2.28–	4.80,	I2 = 93%)13–	17 
and	ongoing	pregnancy	(OR	2.52,	95%	CI	1.87–	3.40,	I2 = 30%).12,13 
However, there are no statistical differences in a clinical preg-
nancy	(OR	1.13,	95%	CI	0.97–	1.31,	I2 = 90%),13–	17 miscarriage rate 
(OR	0.75,	95%	CI	0.52–	1.10,	I2 = 23%),10–	12,14,15	preterm	labor	(OR	
1.28,	95%	CI	0.55–	2.98,	I2 = 0%),11–	14	and	live	birth	rate	(OR	1.22,	
95%	 CI	 0.95–	1.58,	 I2 = 87%)	 between	 GnRHa	 and	 non-	GnRHa	
treatment.10–	12,14,16

The usage of GnRHa in IVF studies varied from one study to an-
other.	Some	studies	used	an	ultra-	long	GnRHa	protocol	(triptorelin,	
leuprorelin,	or	diphereline	3.75 mg	intramuscularly,	every	28 days	for	
at	 least	1–	3 months	before	ovarian	stimulation).10–	16 Others used a 
long	GnRH	 agonist	 (triptorelin	 0.1 mg/day	 for	 10 days	 followed	by	
0.05 mg/day	 until	 the	 day	 of	 hCG	 injection)	 or	 short-	term	GnRHa	

(Buserelin	 acetate,	 50	 IU	 subcutaneously	 up	 to	 4 days).6,10 Ultra- 
long GnRH protocol served as a protective factor for clinical preg-
nancy	rate	(OR	1.925,	95%	CI	1.137–	3.250,	p = 0.015),	implantation	
rate	 (OR	1.694,	95%	CI	1.006–	2.854,	p = 0.047)	and	 live	birth	rate	
(OR	1.704,	95%	CI	1.012–	2.859,	p = 0.04)	compared	to	long	GnRHa	
protocol.10 However, there were no significant differences in mis-
carriage	rate	(OR	0.811,	95%	CI	0.39–	1.78,	p = 0.39)	between	these	
two GnRHa protocol.10 The administered ultra- long GnRH protocol 
showed a statistically higher pregnancy rate in women with diffuse 
adenomyosis in several cohorts. The focal adenomyosis did not ex-
hibit a statistical difference hence the usage of long GnRH protocol 
was more preferred in terms of time consumption and cost.10–	17

The preference for embryo transfers also contributed to the ad-
junctive	GnRH	agonist	treatment	to	ART.	One	cohort	study	showed	
that a combination of GnRH agonist and frozen embryo transfer had 
a significant protective factor for the implantation rate, clinical preg-
nancy rate, live birth rate, and miscarriage rate compared to a fresh 
embryo transfer.16

The pregnancy complications and neonatal outcome from other 
hormonal	treatments	of	Adenomyosis	such	as	progestins,	oral	con-
traceptives	 (OCs),	danazol,	selective	estrogen	receptor	modulators	
(SERMs),	 selective	 progesterone	 receptor	 modulators	 (SPRMs),	 or	
aromatase	 inhibitors	 (AIs)	 have	 yet	 to	 be	 studied.	 The	 objectives	
of these agents were to inhibit ovulation, abolition of menstrua-
tion, and achieve a stable steroid hormone milieu. These agents act 
mainly based on the hypothalamic- pituitary- gonadal- axis principle, 
which plays a pivotal role in mammalian reproduction. Danazol is 
thought to create a hyperandrogenic environment, whereas OCs 
and progestins create a hyperprogestogenic environment.1,2 Further 
investigation concerning the pregnancy complications and neonatal 
outcomes of these hormonal treatments needs to be conducted.
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