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Introduction

Adenomyosis is a benign disorder of the uterus characterised 
by infiltration of endometrial glands and stroma into the 
myometrium, with reactive hypertrophy of the surrounding 
smooth muscle cells of the myometrium, affecting up to 
20.9% of women at reproductive age attending gynaecology 
clinics (1). It is a heterogeneous disease that can present 

in different configurations in the myometrium and is 
considered diffuse when numerous foci of endometrial 
glands and stroma are dispersed in the myometrium, 
or focal when circumscribed nodular aggregates are 
observed (2). Adenomyosis of the outer myometrium 
corresponds to lesions separated from the junctional zone, 
the subendometrial myometrium. The junctional zone 
is a concept which originates from magnetic resonance 
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imaging (MRI) imaging modality as it appears hypoechoic 
compared to the endometrium and myometrium. The exact 
corresponding tissue in anatomical terms is not clearly 
known, but the thickness of the junctional zone appears 
to correspond to the diagnosis of adenomyosis, hence it 
is a frequently used term in adenomyosis-related texts. 
Adenomyosis of the inner myometrium is thought to be 
characterized by endometrial implants scattered throughout 
the myometrium and enlargement of the junctional zone (3). 

Uterine adenomyomas are areas of focal adenomyosis 
with additional compensatory hypertrophy of the 
surrounding myometrium (4). They are comprised of a 
circumscribed nodular aggregate of benign endometrial 
g l ands  surrounded  by  endometr i a l  s t roma wi th 
leiomyomatous smooth muscle bordering the endometrial 
stromal component (5). Adenomyomas may be located 
within the myometrium or originate in the endometrium 
and grow as polyps. Uterine adenomyomas were first 
described in 1896 and a more detailed description appeared 
in 1918, but they have since received relatively little 
attention and the available literature on this topic is sparse 
(6-8). The purpose of this narrative review is to address 
what is known about uterine adenomyomas, and what is not 
yet known. We present the following article in accordance 
with the Narrative Review reporting checklist (available at 
https://gpm.amegroups.com/article/view/10.21037/gpm-
21-50/rc).

Methods

We searched MEDLINE (through PubMed) and EMBASE 
(through Embase.com) for potentially eligible records 
using a combination of MeSH (Medical subject Headings) 
and relevant index terms, Table 1. We used MeSH or index 

terms for the following key words: “adenomyosis” and 
“adenomyoma”. The search was performed on 1st August 
2021 and limited to humans and papers in the English 
language. Relevant articles were chosen by the authors 
and additional relevant references were included from the 
reference list of these articles.

Epidemiology

A retrospective cohort study from the United States with 
data from a mixed-model health insurance and care delivery 
system in 333,693 women aged 16–60 years found that the 
overall incidence of adenomyosis was 1% (9). The incidence 
was highest for women aged 40–45 years, with women in 
their early 40s most likely to have symptomatic adenomyosis. 
Incidence rates were found to be disproportionately high 
among black women. The coexistence of endometriosis 
and fibroids was common, at 18% and 47%, respectively. 
The healthcare burden associated with adenomyosis was 
substantial, with 82% of women requiring hysterectomy 
and 38% using chronic pain medication (9). Whilst 
adenomyosis was previously diagnosed almost exclusively 
at the time of hysterectomy, modern ultrasound techniques 
now allow for non-invasive diagnosis.

Pathogenesis

Several theories exist with regards to how adenomyosis 
develops, though its pathogenesis is  not yet fully 
understood. The most widespread hypothesis is the 
invagination theory, in which basalis endometrium infiltrates 
into the myometrium through an abnormal junctional 
zone. Tissue injury and repair (TIAR) is proposed as the 
primary mechanism for myometrial infiltration, in which 

Table 1 The search strategy summary

Items Specification

Date of search (specified to date, month and year) 1st August 2021

Databases and other sources searched Medline, Embase

Search terms used (including MeSH and free text search terms and filters) MeSH terms and index words used for “adenomyosis” and 
“adenomyoma”

Timeframe 1/8/2021–8/8/2021

Inclusion and exclusion criteria (study type, language restrictions, etc.) Narrative review. Search limited to human papers in English 
language

Selection process (who conducted the selection, whether it was conducted 
independently, how consensus was obtained, etc.)

Selection of relevant articles conducted independently by 
SL and ES

https://gpm.amegroups.com/article/view/10.21037/gpm-21-50/rc
https://gpm.amegroups.com/article/view/10.21037/gpm-21-50/rc
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chronic myometrial contractions induce microtrauma at the 
endometrial-myometrial interface, resulting in inflammation 
and a subsequent increase in oestrogen production, followed 
by repeated cycles of trauma occurring through a positive 
feedback mechanism (10,11). A second theory suggests 
there is metaplasia of ectopic intramyometrial mullerian 
rests that occurs de novo (12). 

It has been suggested that three different pathophysiological 
processes take place based on where the adenomyosis is 
located. Distinct expression patterns of fibrosis-related 
proteins exist in inner and outer adenomyosis, suggesting 
invasion of the eutopic endometrium through the 
myometrium for inner adenomyosis and invasion of ectopic 
endometrial cells in the myometrium for outer focal lesions 
from adjacent endometriosis lesions (13).

A third  type  in  which adenomyosis  i s  located 
intramurally without involvement of the junctional zone 
or serosa has also been described, postulated to represent 
metaplasia (13). A correlation has also been noted between 
focal lesions of the outer myometrium and the presence of 
deep infiltrating endometriosis (14). Chapron et al. propose 
an “outside to inside invasion” theory, hypothesizing the 
migration of ectopic endometrial cells from posterior 
endometriosis nodules into the myometrium, see Figure 1. 
One research group studied the tissue distribution patterns 
in women with inner adenomyosis and women with outer 
adenomyosis or coexisting deep infiltrating endometriosis. 
They noted a similar pattern of tissue in women with outer 

adenomyosis and coexisting deep infiltrating endometriosis 
lesions, whereas women with inner adenomyosis were noted 
to have glands and stromal cells in similar distribution 
patterns to the endometrium (15). A recent observational 
study concluded that inner and outer adenomyosis ought 
to be considered as two different entities as they found 
that these two forms were associated with distinct clinical 
presentations, as described below (3).

Clinical presentation

The clinical presentation in women with adenomyosis is 
heterogeneous, with women experiencing symptoms of 
dysmenorrhoea, pelvic pain, heavy menstrual bleeding 
(HMB), infertility, and a third remaining asymptomatic 
(5,16). The difference in clinical presentation of women 
with inner and outer adenomyosis has been studied (3,13). 
Inner adenomyosis was found to be more common in 
older, multiparous women with a raised body mass index 
(BMI) and previous history of uterine surgery, whereas 
outer adenomyosis was more common in younger women 
and was independently associated with the presence of 
deep infiltrating endometriosis. Both phenotypes gave 
rise to pelvic pain and dysmenorrhea, with no difference 
in intensity. Women with diffuse adenomyosis more 
commonly experienced HMB, even after exclusion of those 
with co-existing leiomyomas, whereas women with focal 
adenomyosis, often referred to as intramural adenomyomas 
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Figure 1 The pathogenesis of adenomyosis. 1. Inner adenomyosis—invasion of eutopic endometrium into the myometrium. 2. Outer 
adenomyosis—invasion of ectopic endometrial cells from adjacent endometriosis lesions DIE/SUP into the myometrium. 3. Metaplasia—intramural 
adenomyosis without involvement of the junctional zone or serosa. DIE, deep infiltrating endometriosis; SUP, superficial peritoneal endometriosis.
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by pathologists, were more likely to experience primary 
infertility (17).

A cross-sectional study in 496 women undergoing 
surgery for benign gynaecological conditions examined 
the impact of focal and diffuse adenomyosis on assisted 
conception outcomes (17). One third of women with 
adenomyosis in this cohort experienced infertility. They 
noted that 96.3% of women with focal adenomyosis had 
co-existing endometriosis, compared to 61.5% in women 
with diffuse adenomyosis. Focal adenomyosis was found to 
be an independent associated factor for primary infertility. 
This association may not be causal in relationship and there 
remains a need for further studies to evaluate the impact of 
adenomyosis on fertility and assisted conception.

Several meta-analyses have suggested that women 
with adenomyosis have a lower clinical pregnancy rate 
with a higher miscarriage rate (16,18-20). A multi-
centre observational study found that the probability 
of clinical pregnancy decreased from 42.7% in women 
with no adenomyosis to 22.9% in those with four features 
of adenomyosis on ultrasound. Women with all seven 
ultrasound features of adenomyosis had an estimated clinical 
pregnancy rate of 13.0%, suggesting that reproductive 
outcome correlates closely with severity of adenomyosis (21). 

There are several proposed theories to explain the 
negative impact of adenomyosis on fertility, including 
disturbed uterotubal transport of sperm and abnormal 
uterine peristalsis (22). 

Myometrial abnormalities in women with adenomyosis 
cause raised intrauterine pressure and loss of normal 
rhythmic contractions, resulting in hyperperistalsis (23). 
Molecular changes in the endometrium of women with 
adenomyosis include increased levels of inflammatory 
markers and oxidative stress, and reduced expression of 
implantation markers, leading to impaired implantation (22).

Diagnosis—transvaginal ultrasonography (TVS)/MRI

Recent advances in ultrasound and MRI technology have 
facilitated the non-invasive diagnosis of adenomyosis, 
avoiding the need for surgical excision to make a diagnosis. 
A recent systematic review and meta-analysis evaluating 
imaging techniques for diagnosing adenomyosis reported 
the sensitivity for MRI, two-dimensional transvaginal 
ultrasonography (2D-TVS), and three-dimensional 
transvaginal ultrasonography (3D-TVS) to be 78%, 74%, 
and 84% respectively and specificity of 88%, 76%, and 
84%, respectively (24). It was concluded that all modalities 

offer sufficient quality for adenomyosis diagnosis. In 
comparison to 2D-TVS, 3D-TVS improved the quality of 
adenomyosis diagnosis by enabling improved detection of 
changes at the endometrial-myometrial junction, which was 
a key diagnostic determinant (24). Multiple classifications 
for adenomyosis have been proposed, but there is currently 
no consensus on which to adopt for clinical practice 
and there remains a need for uniform terminology and 
consensus classification (2,13,25-29).

Adenomyomas are seen as a myometrial mass with 
indistinct margins on MRI and low signal intensity on all 
MRI sequences. The most common feature of adenomyosis 
on MRI is thickening of the junctional zone, with a 
thickness exceeding 12 mm being highly predictive of the 
diagnosis (30). On TVS, adenomyomas are seen as a focal 
region of adenomyosis appearing as a myometrial mass, 
which may be difficult to distinguish from a uterine fibroid. 
The degree to which the contour of the uterus is distorted 
is less marked in an adenomyoma, margins are indistinct 
and blend with the surrounding myometrium and there 
is translesional flow of vascularity, whereas fibroids are 
typically well-defined with a pseudocapsule of surrounding 
myometrial tissue and circumferential flow of vascularity 
(2,31). Associated features of adenomyosis on TVS include 
asymmetrical myometrial thickening, parallel shadowing, 
myometrial cysts, an irregular endometrial-myometrial 
junction, linear striations and hyperechoic islands (1). A 
study evaluating ultrasound prevalence of adenomyosis 
and uterine fibroids in women with endometriosis found 
3.1% of women with endometriosis to have an ultrasound 
diagnosis of fibroids, 21.2% to have an ultrasound diagnosis 
of adenomyosis and 14.6% had both uterine disorders co-
existing with endometriosis (32).

Treatment

Adenomyosis can negatively impact a woman’s quality of life 
due to symptoms of dysmenorrhoea, pelvic pain, HMB and 
infertility. Considerations for treatment include a woman’s 
age, reproductive status and clinical symptoms. Evidence for 
the effectiveness of medical and surgical treatment options 
in women with adenomyosis remains limited.

Adenomyosis is an oestrogen-dependent disease that may 
respond to medical treatment with a transient or sustained 
improvement in symptoms. Medical treatment options 
include non-hormonal agents such as non-steroidal anti-
inflammatory drugs and hormonal agents such as progestins, 
combined oral contraceptives, danazol and gonadotrophin 
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releasing hormone (GnRH) analogues. Progestins have 
an anti-proliferative and anti-inflammatory effect, causing 
decidualisation and subsequent endometrial atrophy. A 
randomised controlled trial comparing dienogest with 
placebo in women with adenomyosis found it was effective 
in controlling pain and heavy bleeding, with treatment 
remaining effective after one year (33).

The levonorgestrel intrauterine system (LNG-IUS) is 
an effective, long-acting reversible treatment which has 
been shown to reduce menstrual bleeding, pain, and uterine 
volume (34). It has a direct local action on adenomyotic 
foci and causes endometrial atrophy (35). Combined oral 
contraceptives may offer effective symptom control in 
women with adenomyosis, though there are no randomized 
controlled trials to support its use in this population. 
There is limited evidence on the systemic treatment of 
adenomyosis with danazol, due to the high incidence of 
androgenic side effects. Danazol administered as vaginal 
tablets and intra-cervical injections has been shown to 
be effective in reducing HMB and pain in women with 
adenomyosis (36,37).

When medical treatment is unsuccessful and surgery is 
not desired, GnRH analogues with hormone replacement 
therapy (HRT) can be used as a long-term treatment option 
until the age of menopause. Hypogonadic side effects 
include a negative impact on bone and cardiovascular 
health, vasomotor syndrome, genital atrophy and mood 
instability. These can be managed with HRT as add-back 
therapy. Continuous prolonged treatment with GnRH 
analogues results in an initial stimulatory effect, followed by 
central downregulation and inhibition of the hypothalamo-
pituitary-ovarian axis, suppressing ovarian function and 
inducing a hypoestrogenic state. GnRH analogues have a 
direct effect on adenomyosis, causing suppression of tissue 
inflammatory reaction, angiogenesis and cell proliferation 
and inducing apoptosis (15). They have been shown to 
cause a significant reduction in uterine volume and an 
improvement in HMB and pelvic pain (38-40). Ongoing 
research aims to evaluate the role of selective estrogen 
receptor modulators, selective progesterone receptor 
modulators, aromatase inhibitors, anti-platelet agents, 
valproic acid and GnRH antagonist in treating women 
with adenomyosis (35). Minimally invasive procedures can 
be offered when medical therapy is ineffective, though 
there remains limited evidence for the optimal treatment 
in relation to adenomyosis lesion characteristics, symptom 
severity and reproductive aspirations of a woman.

Uterine artery embolization (UAE) is an established 

treatment option for women with uterine fibroids (41). Two 
meta-analyses have shown that UAE is also an effective long-
term treatment for women with adenomyosis experiencing 
HMB and dysmenorrhea, though it is not suitable for women 
who wish to preserve fertility (42,43). Treatment aims to 
induce post-procedure necrosis of ectopic endometrial 
tissue. One study suggested that women with focal or diffuse 
adenomyosis have an equivalent response (44).

High intensity focused ultrasound (HIFU) generates 
a high intensity acoustic beam that is precisely focused 
on a target area with MRI guidance, inducing focal 
thermocoagulation of adenomyotic lesions. It is used 
successfully in the treatment of uterine fibroids. Pooled 
results from trials examining the effectiveness of HIFU in 
women with adenomyosis showed that 88% of 669 women 
experienced symptom relief at 12 months (41). Distance 
to beam, size of lesion and reproductive aspirations are 
important considerations for patient selection. Further 
studies are needed before HIFU can be used as an 
established treatment option for adenomyosis, particularly 
in women wishing to conceive in the future.

Endometrial ablation is another treatment option in 
women with adenomyosis and HMB or dysmenorrhoea when 
medical treatment is insufficient for relief of symptoms. One 
study showed that the presence of adenomyosis or fibroids 
quadrupled the risk of failure after endometrial ablation (45), 
whereas other studies have not shown this association (46,47). 
Further data on outcomes of endometrial ablation in women 
with adenomyosis are needed. 

Hysterectomy is the definitive surgical treatment for 
adenomyosis. In women with focal adenomyosis wishing 
to preserve their reproductive potential, uterine-sparing 
surgery such as adenomyomectomy is an option. Uterine-
sparing surgery in women with adenomyosis aims to 
remove adenomyotic tissue, preserve a functional uterus 
and minimise the risk of uterine rupture in a subsequent 
pregnancy. Complete or partial excision may be performed 
laparoscopically by a classic myomectomy technique. The 
uterine wall is repaired in two or more layers and can be 
reconstructed using various techniques. The incisional cavity 
requires closure without leaving dead space and creation of 
a uterine wall with sufficient thickness, though there is no 
data to confirm that the uterine wall thickness determines 
the strength of the scar (48). Repair of the uterine defect 
following uterine-sparing surgery for adenomyosis can be 
more difficult than for uterine fibroids, with reduced tensile 
strength of the myometrium due to adenomyotic foci. The 
decreased tensile strength of the uterus increases risk of 
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uterine rupture in a future pregnancy. Previously described 
techniques include transverse H incision, U-shaped suturing 
of the myometrium, overlapping flaps and double or triple 
flaps (49-54). Combing surgery with GnRH analogue 
treatment may improve its effectiveness (55).

There remains no consensus on the optimal management 
of infertile women with adenomyomas undergoing ART. 
Several retrospective studies evaluating the benefit of 
prolonged downregulation with GnRH analogue prior to 
frozen thawed embryo transfer have reported improved 
reproductive outcomes, whereas one retrospective study 
found a negative impact and another showed no difference 
in outcomes (56-60). One study in infertile women with 
adenomyosis undergoing fresh embryo transfer evaluated 
prolonged downregulation with GnRH analogue for  
2–4 months, reporting a significantly higher clinical 
pregnancy rate and live birth rate in women with diffuse 
adenomyosis who used the prolonged GnRHa protocol. 
However, in women with focal adenomyosis no difference in 
reproductive outcomes was found between the two arms (60). 
Ongoing prospective randomised controlled trials evaluating 
the effectiveness of prolonged downregulation with GnRH 
analogues in women with adenomyosis undergoing IVF will 
shed further light regarding its true impact (61-63).

Summary

Adenomyosis is present in a significant proportion of 
women presenting with HMB and infertility. Current 
research is limited regarding its effect on fertility, but 
available data suggests it has a detrimental impact on natural 
fertility and fertility treatment outcomes. Its involvement 
in HMB is better established. Historically treatment was 
limited to hysterectomy but the contemporary approach 
includes a number of medical and surgical options to 
preserve fertility and the uterus.
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