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Adenomyosis:	  defini8on	  
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Introduction

Adenomyosis is a benign condition of the uterus, defined by the
presence of endometrial glands and stroma within the myome-
trium. It is a difficult diagnosis, often established only at
pathological examination of the hysterectomy specimen. Previous
studies of occurrence of adenomyosis have been limited to women
who underwent hysterectomy, which is likely to overestimate its
prevalence [1–3]. In view of this, there are few published data on
the prevalence of adenomyosis, both in the general population of
women and in patients affected by endometriosis. Recently,
different non-invasive techniques have been described which
enable the clinician to diagnose adenomyosis prior to any
treatment. Particularly, improvements in the resolution of
transvaginal ultrasonography (TVS) have enabled a more detailed
assessment of uterine architecture [4]. The TVS criteria of
adenomyosis involve alterations in the myometrium, such as

heterogeneous myometrial echotexture, globular-appearing uter-
us, asymmetrical thickness of the myometrium anteroposterior
wall, subendometrial myometrial cysts, subendometrial echogenic
linear striations or poor definition of the endometrial–myometrial
junction [5,6].

Higher frequencies (5–7 MHz) reduce artefacts while improv-
ing spatial resolution, making ultrasound invaluable in the
diagnosis and follow-up of the most gynaecological disorders
[7]. Moreover, TVS is inexpensive, readily available and well
tolerated compared to magnetic resonance imaging (MRI). Several
studies have shown MRI to be highly accurate in the diagnosis of
uterine adenomyosis, with sensitivity and specificity ranging from
86% to 100% in a symptomatic patient population [8], but the high
cost and limited availability of MRI make it an impractical tool for
the initial evaluation of patients with non-specific gynaecological
complaints suggestive of adenomyosis.

Nowadays there is a growing interest on adenomyosis, which
seems be associated with endometriosis pathology [9]. It is known
as a histological diagnosis but it is a clinical entity showing
symptoms (dysmenorrhea, dyspareunia, abnormal uterine bleed-
ing and infertility) and according to some authors it seems to share
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A B S T R A C T

Objective(s): To evaluate the prevalence of adenomyosis in patients undergoing surgery for endo-
metriosis.
Study design: Retrospective study including 1618 women with preoperative clinical and ultrasound
diagnosis of endometriosis. As preoperative assessment, all patients underwent ultrasound to assess
endometriosis and all features associated with adenomyosis (heterogeneous myometrial echotexture,
globular-appearing uterus, asymmetrical thickness of anteroposterior wall of the myometrium,
subendometrial myometrial cysts, subendometrial echogenic linear striations or poor definition of the
endometrial–myometrial junction).
Results: Adenomyosis was present in 353/1618 (21.8%) women included in the study. Multivariate
analysis showed that the prevalence of adenomyosis was significantly associated with deep infiltrating
endometriosis, parity, dysmenorrhea intensity and women’s age (P < 0.0001).
Conclusion(s): Adenomyosis is a common condition but its aetiology and natural history are still
unknown. Our experience showed a 21.8% of prevalence of adenomyosis in patients affected by
endometriosis and its association with parous women, increasing age, dysmenorrhea intensity and with
the presence of deep infiltrating endometriosis.
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was 89.0% and the negative predictive value was 83.2%. A kappa
analysis showed a good level of agreement between histology and
transvaginal ultrasound in the diagnosis of adenomyosis [k = 0.689
(p = 0.001), 95% CI (0.516, 0.861)].

A total of 353 of the 1618 women (21.8%) were diagnosed with
adenomyosis. Describing patients with and without ultrasound
diagnosis of adenomyosis we found that women with adenomyosis
were significantly older (mean age ! SD: 37.0 ! 6.3 versus
34.7 ! 6.2), complaining of more intensity of dysmenorrhea symp-
toms (mean VAS ! SD: 6.4 ! 3.5 versus 5.0 !3.9), with a higher
percentage of parous women [17.5% (62/353) versus 11.4% (145/
1265)] and were strongly associated with the presence of DIE
compared to women without diagnosis of adenomyosis. Otherwise,
concerning BMI, chronic pelvic pain, dysuria, dyspareunia, dyschezia

and the presence of abnormal uterine bleeding, ovarian or superficial
endometriosis, no significant difference comparing women with and
without adenomyosis was found. Results of the univariate analysis
examining the associations of demographic and clinical factors with
adenomyosis are shown in Table 3.

The multivariate analysis showed that age, dysmenorrhea
symptoms and deep infiltrating endometriosis were all signifi-
cantly associated with the presence of adenomyosis (Table 4). The
prevalence of adenomyosis increased significantly with age and
dysmenorrhea intensity (P < 0.0001) Women with DIE were
significantly more likely to have adenomyosis, with an odds ratio
of 3.09 (95% CI: 2.35–4.07).

Comments

In the past, diagnosis adenomyosis was made on histological
examination of a uterus following a hysterectomy. The histological
frequency of adenomyosis ranges from 5% to 70% according to the
series, depending on the histological criteria and the number of
sections examined [1–3]. Recently, transvaginal ultrasound has
shown high levels of accuracy in the diagnosis of adenomyosis. In
our endometriosis population, the prevalence of adenomyosis
diagnosed by ultrasound was 21.8%, slightly higher than the
prevalence (20.9%) reported by Naftalin et al., who evaluated
patients without a surgical indication [11]. However, the majority
of previous studies reporting the prevalence of adenomyosis have
assessed populations of women who underwent hysterectomy.
Yeniel et al. and subsequently Wiess et al. reported 36.2% and 48%
respectively as the prevalence of adenomyosis [18–20]. They
included mainly women with severe symptoms who were more
likely to have adenomyosis than the general population, and it is
likely that the prevalence of adenomyosis in these studies was
overestimated.

An interesting result in this study was the strong association
found between DIE and adenomyosis. Early descriptions of
adenomyosis also showed an association with endometriosis. In
a recent study, Lazzeri et al. confirmed the strong association (40%)
between adenomyosis and endometriosis [21]. Similarly, Naftalin
et al. reported a 48.7% incidence of adenomyosis in patients
affected by DIE [11]. Another study found that 27% of women with
endometriosis had concomitant adenomyosis [22]. Furthermore,
recently 34.6% of 153 women with suspected DIE compared with
19.4% from a reference group of women who underwent
hysterectomy for benign (n = 100) or malignant (n = 29) conditions
were reported to have adenomyosis (P < 0.05) [23].

Up until the 1920s adenomyosis and endometriosis were
considered to be part of the same entity. Kunz et al. [9] suggested
that they may be different expressions of the same pathological
process, caused by abnormal peristaltic activity within the inner
myometrium. It was argued that endometrial stroma being in
direct contact with the underlying myometrium allows commu-
nication and interaction, thus facilitating endometrial invagination
or invasion of a structurally weakened myometrium during
periods of regeneration, healing and re-epithelization [3].

Table 1
Women demographic and clinical characteristics.

Variables n = 1618

Age (y) (mean ! SD) 35.2 ! 6.38
BMI (Body mass index kg/m2) (mean ! SD) 22.1 ! 3.66
Parity (N[%])

0 1397 (86.4%)
"1 221 (13.6%)

Endometriosis (N[%])
Superficial 280 (17.3%)
Ovarian 652 (40.3%)
DIE 686 (42.4%)

Pain symptoms*

Dysmenorrhea (mean ! SD) 5.3 ! 3.88
Chronic pelvic pain (mean ! SD) 2.6 ! 3.39
Dyspareunia (mean ! SD) 3.0 ! 3.66
Dysuria (mean ! SD) 0.8 ! 2.30
Dyschezia (mean ! SD) 2.2 ! 3.47
Abnormal uterine bleeding (N[%]) 232 (14.3%)

* Pain symptoms score according to visual analog scale.

Table 2
Endometriosis surgical findings.

Endometriosis location (N[%]) n = 1618

Superficial 1230 (76%)
Ovarian 978 (60%)
Bladder nodule 113 (7%)
Utero-sacral ligament nodule 1020 (63%)
Pouch of Douglas nodule 731 (45%)
Recto-vaginal septum nodule 893 (55%)
Vagina nodule 485 (30%)
Rectum and/or sigmoid colon nodule 728 (45%)
Ureter nodule 436 (27%)

Table 3
Univariate analysis: associations between demographic and clinical factors and
adenomyosis.

Variables Univariate analysis

Adenomyosis
(B coefficient)

Odds ratio (95% CI) P value

Age 0.89 1.093 (1.070, 1.118) <0.0001
BMI 0.027 1.027 (0.993, 1.063) 1.118
Parity 0.085 1.057 (1.022, 1.190) 0.001
Dysmenorrhea 0.096 1.101 (1.041, 1.164) 0.001
Chronic pelvic pain 0.037 1.038 (0.996, 1.082) 0.079
Dyspareunia 0.025 0.975 (0.936, 1.017) 0.237
Dysuria 0.010 0.990 (0.937, 1.047) 0.727
Dyschezia 0.005 1.005 (0.963, 1.049) 0.816
DIE 1.113 3.045 (2.304, 4.024) <0.0001
Ovarian endometriosis 0.142 1.153 (0.865, 1.536) 0.332
Superficial endometriosis 0.150 0.861 (0.665, 1.115) 0.256

Table 4
Multivariate analysis: associations between demographic and clinical variables and
adenomyosis.

Variables Multivariate analysis

Adenomyosis
(B coefficient)

Odds ratio (95% CI) P value

Age 0.88 1.092 (1.068, 1.116) <0.0001
Dysmenorrhea 0.080 1.083 (1.045, 1.122) <0.0001
DIE 1.131 3.097 (2.353, 4.077) <0.0001
Parity 0.090 1.040 (1.012, 1.180) <0.0001
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Retrospective study of 1618 patiente / sonography before surgery – Prevalence = 21,8%  



	  
To	  evaluate	  the	  prevalence	  
	  of	  posterior	  focalized	  adenomyosis	  
	  in	  women	  afflicted	  with	  DIE	  	  

	  
and	  correlate	  it	  with	  the	  severity	  of	  
the	  disease	  	  

The	  purpose	  of	  the	  present	  study…	  



Methods 

Centre	  Hospitalier	  Universitaire	  (CHU)	  Cochin	  Saint	  Vincent	  de	  Paul,	  Department	  of	  Gynecology	  Obstetrics	  II	  and	  
ReproducDve	  Medicine(Professeur	  Chapron),	  Paris,	  France	  	  

March	  2015	  

ü 	  	  	  <	  42	  years	  ;	  non	  pregnant	  
ü 	  	  	  I:	  pelvic	  pain,	  infer8lity	  
ü 	  	  	  	  Complete	  surgical	  excision	  of	  all	  endometrio8c	  lesions	  

Cross-‐	  sec8onal	  study	  January	  2004	  

352	  Women	  	  
with	  preopera3ve	  MRI	  
submiZed	  to	  surgery	  

A prospective case control study of 352 women with 
preoperative diagnosis at MRI 



Adenomyosis:	  MRI	  

MRI 
-  High signal - intensity myometrial spots 

-  Visible Junctional Zone  
 with a threshold value > 12 mm 

-  Presence of an ill-defined-low-signal 
intensity area of myometrium 

 
-  Ratio ZJ/Myometrium > 40% 

ADE 



General	  
characteris3cs	  

	  
ü Age	  
ü BMI	  
ü Gravidity	  
ü Parity	  
ü Smoking	  	  
ü Previous	  infer8lity	  

	  

Painful	  	  
symptoms	  

	  
ü Dysmenorrhea	  
ü Dyspareunia	  
ü NCCPP	  
ü GI	  symptoms	  
ü LU	  symptoms	  

	  

Surgical	  	  
findings	  

ü ASRM	  Scores	  
ü ASRM	  Stages	  
	  
Surgical	  classifica8on:	  
ü SUP	  
ü OMA	  
ü DIE	  

ü USL	  
ü Vagina	  
ü Bladder	  
ü Intes8ne	  
ü Ureter	  

Posterior	  
focalized	  ADE	   Controls	  

Methods	  



Available	  preopera8ve	  MRI	  for	  diagnosis	  of	  
adenomyosis	  	  	  

N	  =	  352	  

Deep	  inflitra8ng	  
endometriosis	  

N	  =	  188	  

Absence	  of	  focalised	  
adenomyosis	  

N	  =	  67	  

Posterior	  Focalised	  	  
adenomyosis	  	  	  

N	  =	  101	  

Anterior	  Focalised	  	  
adenomyosis	  	  	  

N	  =	  20	  

Focalised	  	  
adenomyosis	  	  	  

N	  =	  121	  

Flowchart	  showing	  longitudinal	  analysis	  
of	  the	  study	  popula8on	  	  



ASRM	  
Implant	  score	  ASRM	   16.3	  ±	  14.2	  (4-‐98)	  
Adhesions	  score	  ASRM	   33.1	  ±	  27.5	  (0-‐104)	  
Total	  score	  ASRM	   48.6	  ±	  35.1	  (4-‐150)	  
ASRM	  Stage	  (n,	  %):	  	  
• I	  
• II	  
• III	  
• IV	  

4	  (2.4	  %)	  
46	  (27.4	  %)	  
22	  (13.1	  %)	  
96	  (57.1	  %)	  	  

N	  =	  188	  

DEEP	  INFILTRATIVE	  	  
ENDOMETRIOSIS	  

USL	   22	  (13.1	  %)	  

Vagina	   14	  (8.3	  %)	  

Bladder	   4	  (2.4	  %)	  

Intes8ne	   116	  (69.0%)	  

Ureter	   12	  (7.1	  %)	  

Pa8ent	  	  Baseline	  characteris8cs	  
Lesions	  topography	  -‐	  endometriosis	  

OMA	   75	  (44.6	  %)	  



	  	  
Control	  
group	  
(n=	  67)	  

Study	  group	  
(n=	  101)	  

P	  
value	  

Age	  (years)a	   31.5	  ±	  0.6	   32.4	  ±	  0.5	   NS	  
Body	  Mass	  Index	  (kg/m2)a	   22.3	  ±	  0.4	  	   22.8	  ±	  0.4	   NS	  
Nullipara	   48	  (71.6)	   80	  (79.2)	   	  NS	  
Previous	  surgery	  for	  endometriosis	  n	  (%)	  	   30	  (44.8)	   64	  (63.4)	   0.02	  
Infer8lity	  n	  (%)	  	   	  	   	  	   	  	  
Pain	  n	  (%)	   60	  (95.2)	   94	  (95.9)	   NS	  
Length	  of	  pelvic	  pain	  m	   67.0	  ±	  8.2	   101.3	  ±	  9.3	   0.01	  
Painful	  symptoms	  Mean	  VAS	  scores	   	  	   	  	   	  	  
•  Dysmenorrhea	  	   7.8	  ±	  0.2	   8.2	  ±	  0.2	   NS	  

•  Deep	  dyspareunia	  	   5.1	  ±	  0.4	   5.3	  ±	  0.3	   NS	  

•  Non-‐cyclic	  chronic	  pelvic	  pain	  	   3.5	  ±	  0.4	   3.5	  ±	  0.3	   NS	  

•  Gastrointes*nal	  symptomsa	   5.2	  ±	  0.4	   6.4	  ±	  0.3	   0.02	  

Pa8ent	  	  Baseline	  characteris8cs	  



	  	  
Control	  
group	  
(n=	  67)	  

Study	  group	  
(n=	  101)	   P	  value	  

Mean	  Total	  number	  of	  DIE	  lesions	  a	   2.4	  ±	  0.2	   3.7	  ±	  0.2	   <	  0.01	  
n	  =	  1	   23	  (34.3)	   9	  (8.9)	   	  	  
n	  =	  2	   17	  (25.4)	   20	  (19.8)	   	  	  
n	  ≥	  3	   27	  (40.3)	   72	  (71.3)	   <	  0.01	  
Anatomical	  distribu8on	  of	  DIE	  (n,	  %)	   	  	   	  	   	  	  

USL	   46	  (68.7)	   62	  (61.4)	   0.33	  
Vagina	   32	  (50.0)	   58	  (59.8)	   0.22	  
Intes3ne	   36	  (53.7)	   88	  (87.1)	   <	  0.01	  
Urologic	   	  	   	  	   	  	  

Bladder	   5	  (7.5)	   13	  (12.9)	   0.27	  
Ureter	   5	  (7.5)	   8(7.9)	   0.92	  

Endometrioma	  	  (n,	  %)	   19	  (28.4)	   56	  (55.5)	   <	  0.01	  

Anatomical	  distribu8on	  of	  the	  lesions	  



	  	   Control	  group	  
(n=	  67)	  

Study	  group	  
(n=	  101)	   P	  value	  

Mean	  total	  score	  ASRM	   28.5	  ±	  3.2	   61.9	  ±	  3.4	   <	  0.001	  
Mean	  implants	  score	  ASRM	   10.8	  ±	  1.1	   20.0	  ±	  1.6	   <	  0.001	  
Mean	  adherences	  score	  ASRM	  	   17.8	  ±	  2.6	   43.3	  ±	  2.7	   <	  0.001	  
Douglas	  pouch	  involvement	   	  	   	  	   	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  par3al	   28	  (41.8)	   28	  (28.3)	   	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  total	   14	  (20.9)	   62	  (62.6)	   <0.001	  
ASRM	  stage	  (n,	  %)	  b	   	  	   	  	   	  	  

II	   33/67	  (49.3)	   13/101	  (12.9)	   	  	  
III	   10/67	  (14.9)	   12/101	  (11.9)	   	  	  
IV	   21/67	  (31.3)	   75/101	  (74.3)	   <	  0.001	  

ASRM	  Scores	  &	  Stage	  



	  	  
Control	  
group	  
(n=	  67)	  

Study	  group	  
(n=	  101)	  

P	  
value	  

CA	  19.9	  UI/mL	   17.2	  ±	  2.9	  	   30.0	  ±	  3.2	   0.04	  

CA	  125	  UI/mL	   26.9	  ±	  3.6	   75.7	  ±	  12.2	   <	  
0.001	  

AMH	  ng/mL	   3.3	  ±	  0.8	   2.6	  ±	  0.4	  	   0.35	  
CRP	  mg/L	   0.7	  ±	  0.2	   3.9	  ±	  1.2	   0.03	  

Biological	  markers	  



mul3ple	  logis3c	  regression	  analysis	  

DIE	  with	  ADF	  lesions	  	  
	  	   OR	  (95%IC)	   p	  value	  
Presence	  of	  endometrioma	   2.9	  (1.4-‐6.0)	   0.037	  
Intes3ne	  DIE	   3.2	  (1.3-‐8.1)	   0.012	  
Mean	  number	  of	  DIE	  lesion	  ≥	  3	   1.7	  (1.1-‐2.9)	   0.012	  

Predic8ve	  factors	  of	  ADF	  in	  DIE	  pa8ents	  



•  Posterior	  focalised	  Adenomyosis	  is	  associated	  
with	  and	  increased	  severity	  of	  DIE	  	  

– more	  severe	  extension	  

– a	  greater	  prevalence	  of	  posterior	  pelvic	  
compartment	  extension	  

– and	  increased	  serum	  level	  of	  biological	  markers	  

Conclusion	  
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