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A B S T R A C T   

Adenomyosis is a common benign uterine disorders and patients may present dysmenorrhea, 
dyspareunia, abnormal uterine bleeding (AUB) and infertility. The treatment is very complex, 
including medical, surgical or radiological approaches. Hormonal drugs represent the first line 
therapy of adenomyosis, highly effective on symptoms and uterine volume reduction. Radio
logical procedures (UAE and HIFU), RFA and hysteroscopy may be proposed in those cases in 
which medical therapy is ineffective. Considering surgical treatment, hysterectomy remains the 
only existing definitive treatment but in the last decades the desire of uterus preservation is 
becoming more and more diffuse. On the other hand, surgical conservative treatments of ade
nomyosis are very effective in ameliorating AUB and pelvic pain and in reducing uterine volume, 
with some post-operative risks and obstetrics complications. Cytoreductive surgery for adeno
myosis may be very complex, therefore it should be performed by experienced surgeons in 
dedicated centers, above all in case of concomitant endometriosis.   

1. Introduction 

Adenomyosis is a common benign uterine disorder characterized by the presence of endometrial glands and stroma into the 
myometrium [1]. Macroscopically, the disease may result in a diffusely enlarged uterus or as focal adenomyosis [2]. 

Historically, the diagnosis of adenomyosis was typically performed in peri-menopausal women during a histopathological eval
uation following hysterectomy for chronic pelvic pain and abnormal uterine bleeding (AUB). More recently, it has also become a 
condition identified in young fertile-age women thanks to the recent advancements in imaging techniques. Patients affected present 
dysmenorrhea, dyspareunia, AUB and infertility, or may be asymptomatic, in about one third of cases [1,3]. Data from ultrasound units 
show a prevalence of about 21% of sonographic signs of adenomyosis in the general population, while the percentage is higher in 
women undergoing assisted reproductive technologies (ARTs) [1,3]. 

Adenomyosis is frequently associated with endometriosis, uterine myomas or congenital uterine abnormalities. In the different 
studies, the coexistence rate between adenomyosis and endometriosis at Trans-Vaginal Ultrasound (TVUS) and magnetic resonance 
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imaging ranges between 21.2% and 89.4% [4]. The association between adenomyosis and pelvic endometriosis seems to be partic
ularly strong in the most severe forms of the disease, in particular in case of heavy dysmenorrhea and deep endometriosis (DE). In fact, 
a recent study based on pre-surgical ultrasonographic evaluation in reproductive age women undergoing laparoscopic surgery for 
pelvic pain highlighted a strong correlation between adenomyosis and stage IV endometriosis [5]. Older age, higher gravidity and 
parity are other factors frequently described in women with concomitant endometriosis and adenomyosis. Women suffering from both 
diseases are characterized by a decreased quality of life (Qol) and an impaired sexual life [4]. 

Considering all these factors, the treatment of adenomyosis may be medical, surgical or radiologic, depending by symptoms, age 
and desire of fertility (Table 1) 

2. Adenomyosis: the medical treatment 

Currently, there are no established guidelines for the treatment of adenomyosis. However, like endometriosis, treatments are used 
off-label to manage adenomyosis. Nonsteroidal anti-inflammatory drugs (NSAIDs) and tranexamic acid have limited roles in therapy, 
mainly providing support for mild symptoms or symptom exacerbation during hormone therapy [1,3,6,7]. 

Progestins such as LNG-IUS (levonorgestrel-releasing intrauterine system) or dienogest are the most used in adenomyosis man
agement, showing improved symptoms and reduced uterine size. Decreased expression of progesterone receptors (PR) B has been 
observed in adenomyotic tissue, similar to endometriosis. Although adenomyotic tissue has lower levels of PR, a good response to high- 
dose of intrauterine progestin has been shown: LNG-IUS is a highly effective and safe contraceptive approved for continuous use for up 
to 6 years. The use of LNG-IUS in the treatment of dysmenorrhea and AUB related to adenomyosis could be explained both by the direct 
effect of LNG on adenomyotic foci and by its modulatory action on altered endometrial factors. The local action of LNG, by down- 
regulating estrogen receptors, induces decidualization and atrophy of the ectopic endometrium, preventing further estrogenic stim
ulation [1,3,6,7]. LNG-IUS has been associated with improvements in quality of life comparable to those achieved with more invasive 
surgical techniques, high rates of symptom relief (pelvic pain and AUB), and minimal local and systemic side effects. It is effective in 
reducing uterine volume with rapid improvement in vascularity and relief of symptoms. However, the decrease in uterine volume with 
LNG-IUS is not as rapid as expected, as it begins to decrease 2 years after insertion. The spontaneous expulsion of the LNG-IUS is related 

Table 1 
Medical, radiological and surgical treatment of adenomyosis.  

Type of treatment Action/Indication Advantages Evidence 

Medical treatment 
NSAIDs Useful for symptoms exacerbation Reduces pelvic pain and 

dysmenorrhea 
Vannuccini 20,191, Chapron 
20,206, Zhai 20,207, Etrusco 
20,233 LNG-IUS Direct effect, estrogen’s receptors down-regulation Reduces pelvic pain and AUB 

COC Cause decidualization of endometrium and adenomyotic lesions Reduces menstrual volume and 
dysmenorrhea 

GnRH-a Second line treatment, FSH and LH suppression Reduces dysmenorrhea and uterus 
volume, initial flare un effect 

GnRH-ants Inibition of FSH and LH, few clinical studies Reduces dysmenorrhea and uterus 
volume, no flare un effect 

Radiological treatment 
UAE Uterine volume reduction Improves AUB and dysmenorrhea in 

the first year of treatment 
de Bruijn 201,711, Caridi 
202,112 

HIFU Valid alternative to invasive surgery. Creates tissue necrosis and 
reduces symptoms, high precision 

Improves symptoms and quality of 
life, but affect negatively fertility 

Dueholm 201,816 

Surgical treatment 
Hysterectomy Unique definitive treatment for adenomyosis  Yournes 201,819, Mikos 202,020 

Adenomyomectomy Useful for focal adenomyosis Improves pelvic pain and AUB Hyams 195,218, Mikos 202,020, 
Etrusco 20,233 

Cytoreductive 
surgery 

Extensive removal of adenomyosis foci with a large amount of 
healthy myometrium (wedge resection, triple-flap method, 
asymettric dissection) 

Improves pelvic pain and AUB, 
possible limited obstetrics 
complications 

Osada 201,821, Kwack 201,823, 
Stratopoulou 202,122 

RFA 
Radiofrequency needle electrode inserted inside nodular adenoymosis under 

laparoscopic guidance. Heat energy, thermal fixation, coagulative necrosis, 
preserving cellular architecture 

Improves pain in short term Wall 199,927 

Decreased expression of estrogen (ER) and progesterone receptors (PR) Avoid hysterectomy in several cases Yin 201,228  

Stepniewska 202,232, Dedes 
202,333 

Hysteroscopic treatment 
For adenomyotic lesions close to the endometrium Improvement of dysmenorrhea and AUB Di Spiezio 201,735, De Silva 

202,136, Gkrozou 202,334 Enucleation by mechanical instruments or electrodes 
Ambulatory setting 
Eventual endo/endomyometrial ablation for women non desiring pregnancies 

AUB: abnormal uterine bleeding; HIFU: high-intensity focused ultrasound; GnRH-a: GnRH analogs; GnRHants: GnRH antagonists; LNG-IUD: 
levonorgestrel-Releasing Intrauterine System; NSAIDs: nonsteroidal anti-inflammatory drugs; COC: Oral contraceptives; RFA: radiofrequency 
ablation; UAE: uterine artery embolization. 
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to uterine volume and the amount of menstrual blood loss [8], while the failure rate of LNG-IUS treatment is signifcantly higher in 
cases where the uterus volume is greater than 150 mL [9]. Also Dienogest (DNG) is highly effective in reducing uterine volume and 
blood flow within the uterus, as well as alleviating symptoms of adenomyosis. Some patients treated may present side effects like 
vaginal dryness, loss of libido and alopecia. Moreover, DNG has not a complete contraceptive activity. In those cases in which women 
present severe side effects or need a contraceptive pill, DNG can be combined with 30 μg of ethinylestradiol [1,3,6,7]. Considering that 
progesterone resistance in the adenomyotic endometrium and stroma is typical of adenomyosis, the beneficial effect of progestins may 
progressively decrease [1,3,6,7]. 

Combined oral contraceptives (COC) or progestin only pill (POP) are also used off-label in the management of adenomyosis, to treat 
the symptoms. They induce a pseudo gestational state, leading to decidualization and subsequent atrophy of the endometrium and 
adenomyotic lesions. Amenorrhea or reduced menstrual volume cause a relief from dysmenorrhea, providing benefits to patients with 
adenomyosis [1,3,6,7]. 

Gonadotropin-Releasing Hormone ant (GnRH-a) are used as second-line treatment for adenomyosis when progestins are not 
efficacious or not tolerated by the patients. Administration of GnRH-a initially causes a flare-up effect but subsequently suppresses FSH 
and LH secretion, leading to the blockade of sex steroid production by the ovaries. GnRH-a are used in the treatment of sex steroid- 
dependent uterine disorders such as adenomyosis, reducing uterine volume and severe dysmenorrhea. 

Oral Gonadotropin-releasing hormone antagonists (GnRH-ants) are peptide compounds acting by blocking GnRH receptors in the 
pituitary gland, resulting in the immediate suppression of reproductive function, by inhibiting the secretion of FSH and LH by the 
adenohypophysis. Currently, elagolix, relugolix and linzagolix are being considered for the treatment of endometriosis and uterine 
leiomyomas. The successful use of linzagolix in patients with adenomyosis has been shown [10]. 

3. Adenomyosis: the radiological treatment 

When medical treatment fails, a spectrum of radiological interventional procedures are proposed, such as uterine artery emboli
zation (UAE) or high-intensity focused ultrasound (HIFU) (Table 2) [11,12]. After many years of positive results reported by ran
domized controlled trials in the treatment of uterine leiomyoma, multiple case series have been performed investigating UAE as a 
possible treatment for patients with symptomatic adenomyosis. AUB and dysmenorrhea seem to respond equally well to UAE in the 
first year after treatment. A post procedure shows uterine volume reduction (50% at 12 months after treatment) and areas of 
devascularization. Various degrees of necrosis have been speculated to be effective in reducing or eliminating symptoms [11,12]. 

HIFU is a modality that allows for targeted thermo-coagulation of adenomyotic lesions. In particular, HIFU ablation disables the 
ectopic endometrial by local “thermal resection” of the lesion, thus blocking the release of bleeding and inflammatory mediators 
caused by its periodic response to ovarian hormones. The potential for therapeutic HIFU to offer an alternative to invasive surgery is 
less well known. The ability of HIFU to create discrete regions of tissue necrosis only in precisely targeted positions by careful 
placement of the focus, without the need for any surgical intervention, has made HIFU of interest to those seeking noninvasive al
ternatives to conventional abdominal surgery. Several studies have shown that the treatment efficacy and recurrence rate after HIFU 
are related to the type of adenomyosis: HIFU treatment for focal adenomyosis is superior than for diffuse adenomyosis [13]. 

HIFU reduces symptoms in these women with a significant improvement of Qol. The blood flow signal within adenomyotic tissue is 
significantly reduced after treatment, with a reduction of symptoms at 6 months. LNG-IUS can be used after HIFU to improve clinical 
outcomes [14]. Available data shows at 2 years of follow-up a significant reduction of menstrual volume and a complete relief of 
symptoms in 68% of women treated with HIFU [15]. 

The safety of HIFU treatment has been demonstrated in many studies. Common severe adverse effects or complications of HIFU 
treatment for adenomyosis include skin burns and nerve injury. Fertility has always been a main consideration in the development of 
HIFU treatment for patients with adenomyosis: the treatment is performed under guidance of ultrasound or MRI, so the lesion can be 
precisely ablated, thereby preserving surrounding myometrium and endometrium [16]. 

4. Adenomyosis: the surgical treatment 

Traditionally, the surgical therapy of adenomyosis is hysterectomy, the only existing definitive treatment. In the last decades, more 

Table 2 
Radiological approaches for adenomyosis.  

Radiological approaches for adenomyosis 

Item Reference Design Indication Outcomes 

Uterine Artery 
Embolization 

De Bruijn, 
201,711 

Sistematic review & Meta- 
Analysis 

Short and long-term 
outcomes 

Improvement of symptoms, better short term outcome (<12 
months) 

HIFU Pang, 202,113 Sistematic review & Meta- 
Analysis 

HIFU alone vs HIFU 
combined with GnRh-a 

Combination with GnRh-a greater efficacy in decreasing uterine 
volume and adenomyotic lesions and reduction of symptoms 

HIFU Cai, 202,314 Retrospective longitudinal 
one-center study 

HIFU combined with 
LNG-IUD 

Uterine volume and blood flow signal reduction 

HIFU Dueholm, 
201,816 

Review HIFU outcomes Safety and efficacy 

HIFU: high-intensity focused ultrasound; GnRH-a: GnRH analogs; LNG-IUD: levonorgestrel-Releasing Intrauterine System. 
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and more uterine sparing treatments have become available [17]. 
The first uterine sparing treatments for adenomyosis was introduced in 1952 by Hyams [18] and consisted in adenomyomectomy. 

Adenomyomectomy is useful for focal adenomyosis, in which adenomyoma is separated from the normal myometrium and excised. 
Compared to myomectomy, the procedure is more difficult because the plane between adenomyoma and normal myometrium is not 
well defined [19,20]. A cytoreductive surgery may be useful in the treatment of both focal and diffuse adenomyosis. The procedure 
consists of an extensive removal of adenomyosis foci with a large amount of healthy myometrium and several techniques have been 
developed, all with the objective to obtain access to the adenomyotic mass [19,20]. Cytoreductive surgery for adenomyosis may be 
partial or complete. The wedge resection is a partial technique that requires to identify the seromuscolar layer under which 

Fig. 1. Laparoscopic radiofrequency ablation (RFA): Pre-operative ultrasound assessment (1A); Intra-operative focal adenomyosis diagnosis 
confirmation (1B); RFA laparoscopic treatment of focal adenomyosis. 
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adenomyosis is located and then to remove part of serosa and adenomyosis. A modification of the technique is that in which a 
transverse H incision is made on the uterine fundus and the adenomyiotic tissue is removed by cutting it into thin slices. After that, 
myometrium is sutured in one or two layers and serosal flaps are closed with interrupted subserosal sutures. The procedure may be 
performed both by laparoscopy and laparotomy [21,22]. 

The triple-flap method was developed with the aim to introduce a safe procedure with complete cytoreductive surgery for eventual 
future pregnancies. The uterus is bisected in the mid-sagittal place until the endometrium and then the adenomyotic tissue is 
completely removed. After that, uterine cavity is sutured (first flap), muscolaris and serosa are closed anterior-posteriorly on one side 
of the uterus (second flap) and finally the seromuscolar layer of the opposite side is brought to partially cover the second flap (third 
flap) [19,21,22]. Considering that the suture is very difficult and the removal of adenomyotic tissue needs hand palpation, laparotomy 
is preferable [22]. 

A complete cytoreductive surgery alternative to triple-flap method is the asymmetric dissection. It is characterized by a longitu
dinal uterine incision followed by a diagonal myometrial dissection and a transverse incision to open the uterine cavity. Then, uterine 
cavity is closed and the uterine reconstruction is done by covering the right side with the left one [22]. 

Conservative surgery for adenomyosis seems to be effective in ameliorating the associated symptoms, in particular pelvic pain 
(>70% at 12 months) and AUB (>70% at 12 months), while uterine volume is estimated to be reduced by a factor of 3.1. A difference 
between the different procedures seems to be not significative [20]. Osada et al. described a uterine rupture rate of 5% during 
pregnancy in patients that previously underwent adenomyomectomy [15]; variations of abortion, pregnancy complications, placen
tation abnormalities (e.g. placenta previa and placenta accreta spectrum) are also described, even if without a high prevalence [23]. 

Uterus sparing surgery of adenomyosis may be suitable for women with multiple fails of medical treatment and desiring to preserve 
uterus. Considering that several conservative surgical options for adenomyosis are available and no one of these is demonstrated to be 
superior, treatment should be individualized and based on patient needs and imaging pre-operative evaluation (estimation by pelvic 
ultrasound and MRI of localization and extent of disease). It should be taken into account that, above all in case of diffuse adenomyosis, 
surgery should guarantee a good removal of adenomyotic tissue and a good reconstruction of uterine wall. Furthermore, it should be 
noted that, considering that the removal of adenomyotic tissue is more challenging than conventional myomectomy and that several of 
the procedures described need very difficult sutures, adenomyosis surgery could be result in a not neglectable risk of uterine rupture 
during pregnancy [21]. Surgeons should pay attentions to avoid heat denaturation of the incision edges, resulting in an increased risk 
of suture dehiscence [22]. 

Moreover, adenomyosis is often associated with pelvic endometriosis, in particular DE, or uterine myomas, that may request a 
synchronous treatment, often very complex and multidisciplinary [24–26]. 

5. Adenomyosis: radiofrequency ablation 

An alternative therapeutic approach for premenopausal adenomyotic patients with symptomatic focal adenomyosis resistant to 
hormonal treatment is the laparoscopic radiofrequency thermal ablation or radiofrequency ablation (RFA). The procedure is per
formed during laparoscopy through a radiofrequency needle electrode connected with an extendible prong (Fig. 1). The needle tip is 
inserted inside nodular adenoymosis under laparoscopic guidance with a target temperature of 98 ◦C. After the treatment, the needle 
track is coagulated with the aim to ensure hemostasis. The electrodes generate heat energy and induce thermal fixation and coagu
lative necrosis in the target lesion, which preserves the cellular architecture. Secondary to the effects in the target lesion, there are also 
changes in the periphery. These changes further cause uterus volume shrinkage through ablation-induced tissue contraction and 
dehydration [27]. These thermal effects also induce changes on a cytomolecular level, with decreased expression of ER and PR [28]. 
RFA under ultrasound guidance is another valid alternative treatment [29–31]. 

RFA provides a good reduction in uterine volume, ranging from 41% to 57% in the different studies, with a low risk of severe 
complications (perforation, infections or thermal injuries of abdominal organs) [30]. More frequently patients report vaginal 
discharge, abdominal pain and low-grade fever [32]. RFA is associated with clinically meaningful improvement of 
adenomyosis-related pain in the short term (dysmenorrhea, dyschezia, dyspareunia, chronic pelvic pain, bulk symptoms) and AUB, 
similar to that of conventional uterus-sparing surgeries [17,32,33] and allows for hysterectomy avoidance in several cases [33]. Data 
about effectiveness on AUB, uterus morphological changes, pregancy and fertility are inconclusive [32]. 

6. Adenomyosis: hysteroscopic treatment 

Traditionally, several hysteroscopic patterns were described to be associated with adenomyosis, even if it is difficult to identify the 
specific role of hysteroscopy in the disease’s diagnosis, also because the technique does not explore the deeper layer of myometrium, 
that is usually affected [34]. In the last years, several authors have proposed the hysteroscopic treatment of adenomyosis in those cases 
in which the disease (focal or diffuse) is found close to the endometrium [35], while where the adenomyotic lesions are deeper it is not 
considered the appropriate approach [34]. 

In case of focal adenomyosis less than 1.5 cm and close to the endometrial cavity, it may be enucleated by mechanical instruments 
or bipolar electrodes in an ambulatory setting, similarly to the enucleation of submucosal myomas. Conversely, in case of bigger lesions 
or diffuse superficial adenomyosis, resectoscopic treatment may be a feasible option. It may be performed in an office setting when a 
mini-resectoscope is available [35]. Finally, endometrial or endo-myometrial ablation may be performed in women not desiring future 
pregnancies [35,36]. 

Even if medical treatment seems to be more effective than hysteroscopy in adenomyosis related symptoms, an improvement of 
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dysmenorrhea and AUB is described in about 50% of treated patients [34]. 

7. Conclusions 

Medical, radiologic and surgical conservative treatments of adenomyosis are effective in ameliorating AUB and pelvic pain and in 
reducing uterine volume. Hormonal drugs are considered the primary approach in women during reproductive life, considering 
radiologic or conservative surgical treatment only when the medical treatment fail. 

Surgical conservative treatment of adenomyosis is very complex and, considering that palpation with fingers may be very 
important with the aim of finding the boundary between adenomyosis and healthy myometrial tissue, in several cases open surgery 
may be preferable. On the other hand, literature data suggest that surgical, early post-operative and pregancy complications rates 
(hematomas, suture anastomotic leakage, adhesions formation) seem to be not so elevated, either after laparoscopy and laparotomy. In 
this optic, several additional techniques such as temporary occlusion or ligation of uterine artery, vasopressin or oxytocin intra
myometrial injection and others were proposed with the aim of reducing the intra-operative blood loss and may be an option in some 
cases. The data about complications of conservative surgical treatment of adenomyosis may be underestimated mainly because all the 
techniques described are reported from excellence centers with very high surgical experience (limited surgical bleeding, goods surgical 
knots, reduced risk of bowel and urinary damage). Moreover, adenomyosis is often associated with pelvic endometriosis (in particular 
DE) and uterine myomas, requesting a synchronous multidisciplinary treatment. Thus, some authors speculated that these results are 
not applicable in a general gynaecological setting and limited experience surgeons should not replicate these complex procedures. We 
can conclude that conservative surgical treatment for adenomyosis should be performed by experienced surgeons in dedicated centers, 
above all in case of laparoscopic approach and concomitant endometriosis. RFA and hysteroscopy may represent, in selected cases, an 
alternative for premenopausal women with symptomatic focal adenomyosis resistant to hormonal treatment. 

Practice Points.  

● Hormonal and non-hormonal treatments are the first approach to manage adenomyosis. Progestins (LNG-IUS, dienogest), GnRH-a 
or oral GnRH-ants represents the first line therapy, very effective on symptoms and uterine volume reduction.  

● Radiological procedures (UAE and HIFU), RFA and hysteroscopy are valid alternatives in those cases in which medical treatment 
fails.  

● Surgical conservative treatments of adenomyosis are effective in ameliorating AUB and pelvic pain and in reducing uterine volume 
in those cases in which medical treatment fails. These procedures may be associated with obstetric complications in limited cases 
(e.g. abortion, pregnancy complications, placentation abnormalities).  

● Traditionally, surgical therapy of adenomyosis is hysterectomy, the only existing definitive treatment in premenopausal patients 
who do not wish to preserve their uterus.  

● Considering that all conservative surgical treatments are often technically complex and adenomyosis is frequently associated with 
endometriosis, they should be performed by experienced surgeons in dedicated centers. 

Research agenda.  

• Comparing the different surgical strategies in terms of outcomes, complications and obstetrical outcomes;  
• Evaluating the long-term effect of conservative surgical treatment for adenomyosis, above all in term of abnormal uterine bleeding 

and pelvic pain;  
• Comparing the outcomes of conservative surgical strategies for adenomyosis and medical treatment, in particular the new GnRH 

antagonists; 
• Comparing the outcomes of conservative surgical strategies for adenomyosis and radiological procedures, in particular Radio

frequency Ablation. 
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