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Clinical manifestations 

• Heavy menstrual bleeding 

• Dysmenorrhea – 25% of women 

• Chronic pelvic pain 

• Symptoms develop between 40 - 50 years 

• Menorrhagia may be related to the increased 
endometrial surface of the enlarged uterus 

• Pain may be due to bleeding and swelling of 
endometrial islands confined by myometrium 

• Approximately 1/3 of women are asymptomatic 

 

 



Risk factors 

• Advanced age 

• Multiparity 

• Early menarche 

• Obesity  

• Previous uterine surgery or intervention 

• Endometriosis 

• Now known to occur early. Why? 

 

 



Prevalence of adenomyosis 

• Prevalence varies widely (5-70%) depending on 
the definitions and the population studies 

• Frequency of diagnosis of adenomyosis at 
hysterectomy 12% - 58% among 15 hospitals, and 
10% - 88% among 25 pathologists 

• Recent study showed adenomyosis in 25% of 
hysterectomies 

• Associated with DIE 

• 33.9% in young nullips 18-30 (Pinzauti 2015 doi: 10.1002/uog.14834) 

• 88% in women with endometriosis vs. controls 

 



Associated with 

• Endometriosis – 70% 

• Myomas – 50% 

• Endometrial hyperplasia – 35% 

• Endometrial polyps – 2% 

• Endometrial carcinomas - rare  



Pathogenesis  



Endometrial–myometrial junction: EMJ – 
‘regular’ (a), ‘irregular’ (b), ‘interrupted’ (c), not defined (d) 

(a) 

(b) 

(c) 

(d) 

Ultrasound Obstet Gynecol 2010; 35: 103–112 



The myometrium 

• The myometrium has three distinct sonographic 

layers: the outer, middle and inner layers 

• The inner layer (the sub endometrial halo) is 
composed of longitudinal and circular closely 
packed smooth muscle fibers 

• The inner layer is hypoechogenic on TVS 

• On MRI is seen as a low-signal-intensity band 
referred to as the junctional zone (JZ) 
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• Uncoordinated proliferation of the inner myometrial 
cells  

• JZ hyperplasia - focal or diffuse, thickened sub 
endometrial halo (muscular hypertrophy seen in 
adenomyosis) 

• Adenomyosis characterized primarily by disruption of 
the inner myometrial architecture and function 

• Secondary infiltration of endometrial elements into the 
myometrium under certain circumstances of altered sex 
steroid milieu or altered local immunity 

 

 

Pathogenesis of adenomyosis 



Following 
invagination of 
stromal cells, 

invasion of glandular 
cells 

Abnormal growth and 
differentiation 

These cells are 
surrounded by 

hypertrophic and 
hyperplastic 
myometrium 
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Endometrial adenogenesis in the uterine wall 



Histogenesis of adenomyosis 

Several key steps are required to 
establish an adenomyosis: 

Epithelial-mesenchymal transition 
(EMT) 

Survival and growth of the ectopic 
tissue within the myometrium 

Myometrial hypertrophy and 
hyperplasia 

Induction of an immunosuppressive 
microenvironment 
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Sonographic criteria of adenomyosis 

• Globular shaped uterus  

• Mottled inhomogeneous myometrium  

• Indistinct borders to a myometrial mass  

• Indistinct endometrial stripe  

• Subendometrial myometrial cysts (2-6 mm)  

• Subendometrial echogenic nodules 

• Subendometrial echogenic linear striations  

• Asymmetric thickening of the anterior/posterior wall  

• Mimimal mass effect on the endometrium or serosa 

• Irregular endometrial-myometrial junction (EMJ) 
 
 



Junctional zone 

A normal junctional zone 5 mm in thickness or less 



 

 

Junctional zone  
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Measurement of the junctional zone 
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Early adenomyosis 
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Lateral infiltration of the junctional zone 



Three-dimensional (3D) transvaginal ultrasound (TVS) 
according to histological diagnosis of adenomyosis 
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Three-dimensional (3D) transvaginal ultrasound (TVS) 
according to histological diagnosis of adenomyosis 



Prevalence 



Well-defined myometrial cysts 
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Progression of adenomyosis 



Hyperechoic endometrial tissue penetrating into the inner myometrium 

Irregular border 
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Echogenic linear striations 
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Linear shadows 
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Few diffuse vessels 



Diffuse and focal adenomyosis 



Adenomyosis 
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Diffuse adenomyosis 



MUSA consensus 



Accuracy of transvaginal ultrasound (TVS) and 
magnetic resonance imaging diagnosis of 

adenomyosis 
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Accuracy of transvaginal ultrasound (TVS) and 
magnetic resonance imaging diagnosis of 

adenomyosis 
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Adenomyosis and myomas 



Adenomyoma vs. myoma 



leiomyoma adenomyosis 

84% 79% Morphologic criteria 

sonography detection 

88% of leiomyomas showed 
peripheral scattered vessels or 
outer feeding vessels 

87% randomly scattered vessels 
or intramural signals 

Vessels 

84% of leiomyomas had a PI < 
or = 1.17 

82%(PI) of arteries within or 
around uterine tumors > 1.17  

 

Pulsatility index (PI) 

J Assist Reprod Genet. 1999 May; 16(5): 268-75.  

Differentiation between leiomyoma 

 and adenomyosis by color Doppler sonography 
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Adenomyosis with Doppler 



Adenomyosis with Doppler 
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Adenomyosis with Doppler 



Kuligowska E et al. Radiographics 2005;25:3-20 

Focal adenomyosis and myoma 



Severe case  



Severe case  



Gynecologic clinic 

17-55 years 

Quantification of menstrual pain 

US features 

22% adenomyosis 

• Statistically significant positive correlation 
between the severity of menstrual pain and the 
number of ultrasound features of adenomyosis 
seen. 

Naftalin et al, UOG in press 

Adenomyosis signs and menstrual pain 



 
Malignant transformation of adenomyosis 

 
• The pathological criteria used for case identification are: 

•  i)  evidence of pre-existing adenomyosis at the site of the 
 malignant lesion 

•  ii)  presence of glandular cells and/or endometrial stromal 
 cells supporting a diagnosis of adenomyosis 

•  iii)  evidence of transitions between benign and malignant 
 glandular structures 

• iv)  carcinoma must be absent from invasion or metastasis 
 from another source 

• v)  carcinoma must be absent from the eutopic 
 endometrium 
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• Malignant changes in adenomyosis - 6.8% of 
patients with endometrial cancer  

• A majority of cases with adenocarcinoma arising 
in adenomyosis were associated with adjacent 
endometrial adenocarcinomas  

• Adenocarcinomas developing within 
adenomyosis often originate from endometrial 
carcinomas which arise from the eutopic 
endometrium, then invade into pre-existing 
adenomyosis 

45 

 
Malignant transformation of adenomyosis 

 



• Adenomyosis may have the potential to impair 
the implantation of good quality embryos 
transferred during IVF treatment 

• A recent observational study clearly linked 
adenomyosis diagnosed on magnetic resonance 
imaging (MRI) with an increase in macrophage 
and natural killer cells in the endometrium of 
women experiencing infertility 

Human Reproduction, Vol.27, No.12 pp. 3487–3492, 2012 
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Adenomyosis and infertility 



• Macrophages are known to release chemicals which 
may be detrimental to embryos, such as cytokines 
tumour necrosis factor a (TNFa) and interferon g 
(IFNg), plus harmful reactive oxygen species (‘free 
radicals’) 

• Earlier studies have linked the presence of 
adenomyosis with increased ‘free radical’ 
concentrations in the endometrium , providing a 
possible mechanism by which adenomyosis may 
impair implantation and cause miscarriage. 

 

Human Reproduction, Vol.27, No.12 pp. 3487–3492, 2012 
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Adenomyosis and infertility 



Adenomyosis and IVF outcome 

• Metaanalysis 9 papers 1865 women  

• Heterogeneity of studies 

• Adenomyosis was associated with a 28% (95% CI, 5–45%) 
reduction in the likelihood of clinical pregnancy in infertile women 
who underwent IVF/ICSI 

• Adenomyosis was associated with a more than doubled risk of 
early pregnancy loss 

• Adenomyosis appears to impact negatively on IVF/ICSI outcome 
owing to reduced likelihood of clinical pregnancy and 
implantation, and increased risk of early pregnancy loss 

• Screening for adenomyosis before embarking on medically 
assisted reproductive procedures should be encouraged 

Vercellini et al, Human Reproduction, Vol.29, No.5 pp. 964–977, 2014 



•Local hyperestrogenism affects implantation 

•Hyperperistalsis 

•Autoimmune  

•Excess free radicals 

Adenomyosis and infertility 



Adenomyosis and infertility 



• Metaanalysis: 

• 5 observational studies, women seeking pregnancy, 7/59 (11.9%) 
with concomitant adenomyosis conceived, compared with 74/172 
(43.0%) in those without adenomyosis 

• Adenomyosis was never excised 

• RR of clinical pregnancy ranged from 0.23 to 0.46 

• Pooling of the results yielded a common RR of 0.32 (95% confidence 
interval 0.16 to 0.66).  

• Screening for adenomyosis before suggesting difficult and risky 
procedures may allow identification of a subgroup of patients at 
particularly worse prognosis for which surgery would have a marginal 
effect on the likelihood of conception 

Vercellini et al, Reproductive BioMedicine Online (2014) 28, 704– 713 

What happens after surgery? 



What happens after surgery? 



Adenomyosis is more common than previously 
thought 

Can be reliably diagnosed on TVUS 

Is associated with endometriosis 

Possibly similar pathogenesis 

Associated with poor reproductive outcome on 
IVF and early pregnancy loss 

Even after surgery for endometriosis 

TVUS is imperative for diagnosis and to tailor 
management 

Summary 
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Thank you 

veredeis@bezeqint.net 


