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Introduction: Prevalence of endometriosis is commonly reported based on surgery
findings and varies widely depending on study population and indication for surgery.
Symptoms such as dysmenorrhea, pelvic pain, dyspareunia, dysuria, and dyschezia
can be associated with endometriosis and adenomyosis. Transvaginal ultrasound ex-
amination is proposed to be the first-line diagnostic method, nevertheless there are
no published ultrasound-based studies reporting prevalence of endometriosis and ad-
enomyosis in symptomatic women other than those scheduled for surgery. The aim
of this study was to determine the prevalence of endometriosis and adenomyosis as
assessed by transvaginal ultrasound in women with symptoms suggestive of endome-
triosis and adenomyosis.

Material and methods: This is a retrospective cross-sectional study performed at a
tertiary-care center including 373 symptomatic women who were systematically ex-
amined with transvaginal ultrasound by an experienced ultrasound examiner. Before ul-
trasound examination women filled in a questionnaire including self-assessment of the
severity of their symptoms (dysmenorrhea, chronic pelvic pain, dyspareunia, dysuria,
dyschezia) using a visual analog scale. Abnormal findings in the uterus, ovaries, bowel,
urinary bladder, uterosacral ligaments, and rectovaginal septum were noted, and their
size and location were described. Prevalence of endometriosis, adenomyosis, endome-
trioma, and deep endometriosis in different anatomical locations was reported.
Results: Prevalence of ovarian endometrioma and/or deep endometriosis was 25%
and of adenomyosis was 12%. Prevalence of endometrioma was 20% and of deep
endometriosis was 9%, for each location being 8% in the bowel, 3% in the uterosacral
ligaments, 3% in the rectovaginal septum and 0.5% in the urinary bladder.
Conclusions: In symptomatic women examined with transvaginal ultrasound by an
experienced ultrasound examiner, ovarian endometrioma and/or deep endometriosis
was found in one of four women and adenomyosis in one of nine women. Deep en-
dometriosis was present in one of 11 women. Despite having symptoms, half of the

women had no abnormal ultrasound findings.

Abbreviation: Cl confidence interval
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1 | INTRODUCTION

Women with symptoms suggestive of endometriosis are often referred
to further investigation. Endometriosis is estimated to affect 5%-10%
of women of reproductive age and early diagnosis is essential to ini-
tiate treatment and reduce risk for pain sensitization.>? Association
between different symptoms and endometriosis has been assessed,
indicating high prevalence of endometriosis in women with dysmen-
orrhea.®* Other symptoms associated with endometriosis are chronic
abdominal or pelvic pain, dysuria, dyschezia, dyspareunia, and infertil-
ity.*> However, the diagnostic delay of endometriosis is approximately
10 years despite clinical symptoms.® Women who present with these
symptoms would benefit from early investigation, correct diagnosis,
and treatment to improve quality of life.” Adenomyosis correlates with
increasing parity, age, and severity of dysmenorrhea and can be found
in women with deep endometriosis.®

Until recently, the reference standard for the diagnosis of endo-
metriosis has been visible endometriotic lesions during laparoscopy
and histologically verified endometrial tissue outside the uterine
cavity, which is no longer the case.” It is known that deep endome-
triosis, especially in the lower rectum, may be missed at laparos-
copy.”*® Transvaginal ultrasound is considered an accurate method
for the diagnosis of endometriosis in the pelvis and for evaluation
of the severity of the disease.'°** Good intra-observer and inter-
observer reproducibility in detection of endometriotic lesions has
been reported.15 Furthermore, transvaginal ultrasound is proposed
as a first-line diagnostic method and is cost-effective.#1%’

Most studies report prevalence of endometriosis and adeno-
myosis in women scheduled for surgery.®8-2* Other studies report
prevalence of endometriosis based on questionnaires, self-reported
clinical symptoms, or registries.* During common gynecological prac-
tice the transvaginal ultrasound examination normally include the
uterus and ovaries, and the presence of deep endometriosis is not
investigated. To the best of our knowledge, there are no published
studies aiming to report the prevalence of endometriosis, including
deep endometriosis, at ultrasound examination in symptomatic non-
pregnant women other than those scheduled for surgery.

The aim of this study was to determine the prevalence of endo-
metriosis and adenomyosis as assessed by transvaginal ultrasound in
women with symptoms suggestive of endometriosis and adenomyosis.

2 | MATERIAL AND METHODS

This is a retrospective cross-sectional study performed at a tertiary
care center with systematic documentation of patient symptoms

Key message

At transvaginal ultrasound examination performed by
an experienced examiner in women referred because of
symptoms suggestive of endometriosis the prevalence of
ovarian endometrioma and/or deep endometriosis was
25%, adenomyosis 12%, and deep endometriosis 9%.
Interestingly, 48% of women had no abnormal ultrasound
findings.

and ultrasound findings during 2014-2017. Women with symp-
toms suggestive of endometriosis referred to advanced ultrasound
examination were eligible for the study. Exclusion criteria were:
previously known endometriosis, substantial clinical data missing,
non-experienced examiner, and if complete examination was not
possible. Women were examined by an ultrasound examiner experi-
enced with transvaginal ultrasound. Before ultrasound examination,
demographic data including age, parity, history of infertility, duration
of infertility, current and previous hormonal treatment, and duration
of hormonal treatment, were collected from the patient and docu-
mented. Women were asked to fill in a questionnaire regarding their
symptoms (dysmenorrhea, chronic pelvic pain, dyspareunia, dysche-
zia, and dysuria) and to assess the severity of symptoms by using a
visual analog scale ranging from O to 100 arbitrary units according to
clinical routine for women with suspected endometriosis. The symp-
tom was considered not present at 0-5, mild at 6-30, moderate at
31-70, and severe at 71-100.

An experienced ultrasound examiner performed systematic
transvaginal ultrasound examination in women in the lithotomy
position using either GE E8 or E10 ultrasound equipment (GE,
Milwaukee, WI, USA) with a vaginal transducer of 5-9 MHz. An
experienced ultrasound examiner was defined as an examiner who
had performed at least 10 000 gynecological ultrasound examina-
tions, including women with deep endometriosis, and who was con-
tinuously examining at least 1000 women per year. Any abnormal
findings in the uterus, ovaries, bowel, urinary bladder, uterosacral
ligaments, and rectovaginal septum were noted, and their size and
location were described. Size of the lesions was measured in three
diameters perpendicular to each other. If endometriotic lesions were
found at transvaginal ultrasound examination, transabdominal ul-
trasound examination was performed to assess kidneys regarding
hydronephrosis. Prevalence of endometriosis, endometrioma, deep
endometriosis in different anatomical locations, and adenomyosis
were reported.
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Adenomyosis was judged to be present if at least one of the fol-
lowing features described by the Morphological Uterus Sonographic
Assessment group was present: enlargement of the uterus, asym-
metry of the uterine walls, fan-shaped shadowing, myometrial cysts,
and heterogeneous myometrium.?®

Presence of ovarian cysts was noted and cyst size was mea-
sured in three diameters perpendicular to each other. The cysts
were classified and described according to the terms and defi-
nitions proposed by the International Ovarian Tumor Analysis
group.26 The type of the cyst was described as unilocular,
unilocular-solid, multilocular, multilocular-solid, and solid. The cyst
content was classified as anechoic, low-level echogenicity, ground
glass, mixed, or hemorrhagic. Typical endometrioma (Figure 1A)
was described as a unilocular cyst, with content of ground-glass
echogenicity, with no to moderate vascularization.?” Presence of
kissing ovaries, described as ovaries adherent to each other, was
noted.?8

Presence of polycystic ovaries was noted; a definition of at least
25 antral follicles per ovary was used.?”%°

Bowel (rectum, rectosigmoid junction, sigmoid), urinary blad-
der, uterosacral ligaments, and rectovaginal septum were exam-
ined and assessed for deep endometriosis. Deep endometriosis in
the bowel (Figure 1B) was described as a hypoechoic mass, which
distorts and replaces the normal appearance of the muscularis
propria layer in the bowel.>* Deep endometriosis in the urinary
bladder was described as a spherical or comma-shaped solid hy-
poechoic lesion with regular borders and infiltration of at least
the muscularis propria of the bladder.3>%3 Deep endometriosis in
uterosacral ligaments was described as hypoechoic homogeneous
or heterogeneous thickening with regular or irregular margins
within the hyperechoic adipose tissue surrounding the uterosacral
ligaments.®2 Deep endometriosis in the rectovaginal septum was
described as a hypoechoic nodule between the rectum and the
posterior vaginal wall from introitus to the lower border of the
posterior cervix lip.32 All lesions were measured in three diameters
perpendicular to each other and for the uterosacral ligaments the
side was noted.

Obliteration of the pouch of Douglas was determined using the

sliding sign and classified as obliterated (negative sliding sign) or not
)'34

(positive sliding sign

(B)

2.1 | Statistical analyses

Statistical calculations were performed using the Statistical Package
for Social Sciences version 25 (IBM, Armonk, NY, USA). Continuous
variables were described as median and range. Difference in con-
tinuous variables between three or more independent groups using
Kruskal-Wallis test. Categorical variables were analyzed using chi-
squared test or Fisher's exact test. Statistical significance was con-
sidered at p values less than 0.05. Demographic data and severity of
symptoms in women with endometriosis were compared with those
of women without abnormal ultrasound findings. Prevalence was re-
ported as percentage with 95% confidence interval (Cl).

2.2 | Ethical approval

This study was approved by the Regional Ethical Review Board of
Lund University, Lund, Sweden on September 11, 2018 with a refer-
ence number 555/2018.

3 | RESULTS

Out of 513 eligible women, 140 women were excluded: 105 because
of previously known endometriosis, 15 because of missing substan-
tial clinical data, 10 because the ultrasound examination was per-
formed by a non-experienced examiner, and 10 because it was not
possible to perform a complete examination. Hence, 373 women
were included in this study.

Demographic data of all the included women and separately for
those with endometriosis, with no abnormal ultrasound findings
and with other abnormal ultrasound findings are shown in Table 1.
Median age of women with endometriosis at ultrasound was higher
compared with women without abnormal ultrasound findings and
with other abnormal findings (p < 0.0001) and history of infertil-
ity was more common in women with endometriosis at ultrasound
than in women without abnormal ultrasound findings and with
other abnormal findings (p < 0.0001). Women with no abnormal
ultrasound findings were more likely to be on hormonal treatment

at the time of ultrasound examination and median length of use of

FIGURE 1 Transvaginal ultrasound
images of (A) endometrioma, round
unilocular cyst with ground glass
echogenicity and (B) deep endometriosis
in the bowel, hypoechoic solid mass
distorting muscular layer in anterior wall
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TABLE 1 Demographic data of study population

All women Endometriosis No abnormal ultrasound Other abnormal ultrasound
Variable (n=373) (n =94) findings (n = 178) findings (n = 81) p value
Age (years) 30 (16-51) 33(22-50) 27 (16-49) 30 (16-50) <0.0001
Parity 0(0-7) 0(0-4) 0(0-7) 0(0-3) 0.202
Number of deliveries
Nullipara 258 (69) 60 (64) 126 (71) 63 (78)
1 42 (11) 17 (18) 14 (8) 79
2 56 (15) 14 (15) 31(17) 8(10)
3 11(3) 1(1) 4(2) 3(4)
24 6(2) 2(2) 3(2) 0(0)
Infertility 64 (17) 31(33) 13(7) 16 (20) <0.0001
Current hormonal treatment 183 (49) 39 (42) 100 (56) 36 (44) 0.040
Systemic progestins 48 (26) 7 (18) 34 (34) 6(17)
COC or vaginal 83 (45) 19 (49) 46 (46) 12 (33)
contraceptive ring
Hormonal intrauterine 32(18) 6(15) 13(13) 12 (33)
device
GnRH analogs 4(2) 2(5) 0(0) 2 (6)
Combination of 13 (7) 4 (10) 7(7) 2 (6)
treatments®
Other® 3(2) 1(3) 0(0) 2(6)
Median length of use of 8 (1-240) 5(1-48) 11 (1-240) 9 (1-180) 0.027
hormonal treatment
(months)
Dysmenorrhea 373(100) 94 (100) 178 (100) 81 (100) 0.008
Severity of dysmenorrhea® n=352 n=2386 n=169 n=79
VAS 76 (7-100) 67 (8-100) 76 (7-100) 79 (14-100) 0.030
Severe (VAS 71-100) 197 (56) 38 (44) 94 (56) 51 (65)
Chronic pelvic pain 289 (78) 68(72) 144 (81) 61 (75) 0.244
Dyspareunia 302 (81) 69 (73) 152 (85) 66 (82) 0.024
Dysuria 208 (56) 42 (45) 108 (61) 47 (58) 0.032
Dyschezia 286 (77) 66 (70) 141 (79) 63 (78) 0.194

Data are given as n (%) or as median (range). p values are given from comparison between women with endometriosis, no abnormal ultrasound
findings and other abnormal ultrasound findings. Women with isolated adenomyosis at ultrasound (n = 20) are not shown in this table.

Abbreviations: COC, combined oral contraceptives; GnRH, gonadotropin-releasing hormone; VAS, visual analog scale.
2Combination of hormonal intrauterine device with systemic hormonal treatment or combination of two systemic treatments.
bEsmya or progestin cream.

‘Given as number of women who reported severity of dysmenorrhea according to visual analog scale.

hormonal treatment was longer than in women with endometriosis
at ultrasound and women with other abnormal ultrasound findings
(p = 0.040 and p = 0.027, respectively).

Severe dysmenorrhea was more common in women with
other abnormal ultrasound findings and with no abnormal ultra-
sound findings than in women with endometriosis at ultrasound
(p = 0.030). In women with endometriosis at ultrasound, dyspa-
reunia and dysuria were less common than in women without
abnormal ultrasound findings and other abnormal ultrasound find-
ings (p = 0.024 and p = 0.032, respectively), while no difference
was observed in chronic pelvic pain and dyschezia (p = 0.244 and
p = 0.194, respectively).

Prevalence and description of ultrasound findings are shown
in Tables 2 and 3. Out of 373 women included, 94 women (25%,
95% Cl 21%-30%) had ovarian endometrioma and/or deep endo-
metriosis, 43 women (12%, 95% Cl 9%-15%) had adenomyosis,
81 women (22%, 95% Cl 18%-26%) had other abnormal findings
and 178 women (48%, 95% Cl 43%-53%) had no abnormal ultra-
sound findings. Prevalence of endometrioma was 20% (95% Cl
16%-24%), detected in 73 women. Endometrioma was the most
common ultrasound finding, present as the only finding in 39
women (10%, 95% Cl 8%-14%). Deep endometriosis was found in
35 women (9%, 95% Cl 7%-13%). Bowel was the most common

location of deep endometriosis with a prevalence of 8% (95% ClI
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TABLE 2 Prevalence of ultrasound findings in study population

N (%)
Variable (n=373) 95% Cl
No abnormal ultrasound findings 178 (48) 43-53
Endometriosis 94 (25) 21-30
Endometrioma 73 (20) 16-24
Deep endometriosis 35(9) 7-13
Adenomyosis 43 (12) 9-15
Only endometrioma 39 (10) 8-14
Only deep endometriosis 11 (3) 2-5
Only adenomyosis 20 (5) 3-8
Endometrioma and deep 15 (4) 2-7
endometriosis
Endometrioma and adenomyosis 12 (3) 2-6
Adenomyosis and deep 2(1) 0-2
endometriosis
Endometrioma, deep endometriosis, 7 (2) 1-4
and adenomyosis
Other abnormal findings 81(22) 18-26
Polycystic ovaries 34 (9) 6-13
Uterine fibroid 16 (4) 3-7
Adhesions only 9(2) 1-5
Ovarian cyst? 6(2) 1-4
Paraovarian/peritoneal cyst 7(2) 1-4
Uterine malformation 6(2) 1-4
Hemato/pyometra 2(0.5) 0-2
Uterine polyp 1(0.2) 0-2
Obliteration of pouch of Douglas 46 (12) 9-16
Hydronephrosis in women n=94
with ultrasound findings of
endometriosis
Right 3(3) 1-9
Left 1(1) 0-6
Bilateral 0(0) 0-4

Abbreviation: Cl, confidence interval.
*Three dermoid, one mucinous, one serous, and one other ovarian cyst.

6%-11%). Prevalence of deep endometriosis in the uterosacral lig-
aments was 3% (95% Cl 2%-5%) and in the rectovaginal septum
was 3% (95% Cl 1%-5%). Deep endometriosis in the bladder was
present in two women (0.5%, 95% Cl 0%-2%) and both lesions
were located in the bladder base.

In women with adenomyosis, concomitant ovarian endome-
trioma and/or deep endometriosis were found in 21 women (49%,
95% Cl 33%-65%), distributed as endometrioma in 12 women (28%),
deep endometriosis in 2 women (5%), and with endometrioma and
deep endometriosis in 7 women (16%). Isolated adenomyosis was
found in 20 women (5%, 95% Cl 3%-8%).

In women with ovarian endometrioma and/or deep endometri-
osis, concomitant adenomyosis was found in 21 women (22%, 95%
Cl 14%-32%). In women with deep endometriosis, concomitant

adenomyosis was found in nine women (26%, 95% Cl 12%-43%).
The pouch of Douglas was obliterated in 46 women (12%, 95% Cl
9%-16%).

4 | DISCUSSION

We have found that in women undergoing transvaginal ultrasound
examination because of symptoms suggestive of endometriosis the
prevalence of ovarian endometrioma and/or deep endometriosis
and adenomyosis was 25% and 12%, respectively. In 48% of women,
the ultrasound examination was without abnormal findings and 22%
had abnormal findings other than endometriosis. Most common lo-
cation of endometriosis was ovaries, with a prevalence of 20%. The
prevalence of deep endometriosis was 9%.

To the best of our knowledge there are no published studies
aiming to report prevalence of endometriosis and adenomyosis at
ultrasound examination in non-pregnant women with symptoms
suggestive of endometriosis. Most studies report the prevalence of
endometriosis and adenomyosis based on findings at surgery with or
without histological specimens, surgery being performed for differ-
ent indications and in different populations.g'm’24 A recent review
showed that the reported prevalence of endometriosis in 69 studies
was exceedingly variable, ranging from 0.2% to 71% depending on
study setting, diagnostic method, and population.®®> Prevalence of
endometriosis is expected to be higher in women undergoing sur-
gery, because of suspected endometriosis or purpose of surgical
treatment, than in those undergoing ultrasound examination as part
of the investigation. Patients with advanced disease or more severe
symptoms might be more likely to be selected for surgery. Moreover,
surgery makes the diagnosis of superficial peritoneal endometriosis
possible where ultrasound still has a limited value.

In a study with the primary aim to estimate the prevalence
of adenomyosis at ultrasound in women attending a general gy-
necological clinic, the reported prevalence of endometriosis was
6.4%.3¢ However, no detailed information on locations of the le-
sions is available. A publication on 1341 pregnant women reported
ultrasound-based prevalence of endometriosis during early preg-
nancy being 4.9%, endometrioma being found in 2.5% and deep
endometriosis in 4.3% of women.” Prevalence of endometriosis is
much lower in this study than in ours and population selection and
indication for ultrasound might explain the discrepancy. Moreover,
women with endometriosis might have lower pregnancy rates,
therefore women who conceive would have lower prevalence of
endometriosis. Prevalence of endometrioma in our study was in
agreement with other studies reporting findings at transvaginal

ultrasound before scheduled surgery®!

and surgery-based find-
ings.82924 Other studies reported much higher prevalence of deep
endometriosis compared with our study.?®?%243! Women se-
lected for surgery are more likely to have more advanced disease
with higher prevalence of deep endometriotic lesions than those
undergoing ultrasound in diagnostic purpose, as the majority of

women are treated conservatively.
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TABLE 3 Description of endometriosis
lesions at transvaginal ultrasound
examination

Location
Endometrioma
Right only
Left only

Bilateral

Kissing ovaries

Maximal diameter of endometrioma (mm), (n = 73)

Right (n = 42)
Left (n = 55)

Deep endometriosis

Bowel

Rectum

Maximal diameter (mm)

Recto-sigmoid

Maximal diameter (mm)

Sigmoid

Maximal diameter (mm)

Number of bowel lesions per woman with deep
endometriosis

One
Two

Three

Uterosacral ligaments

Right only
Left only

Bilateral

Side not specified
Rectovaginal septum

Urinary bladder (bladder base)

Other®

N (%) (n = 373) 95% Cl
73(20) 16-24
18 (5) 3-8
31(8) 6-12
24 (6) 4-9
7(2) 1-4
33(10-100)
33 (12-95)
30 (10-100)
35(9) 7-13
30(8) 6-11
16 (4) 3-7
24 (10-36)
16 (4) 3-7
36 (10-67)
3(1) 0-3
18 (14-21)
n=35
25(83)
4(13)
1(3)
11 (3) 2-5
1(0.3)
6(2)
3(0.8)
1(0.3)
10 (3) 1-5
2(0.5) 0-2
4(1)

Data are given as n (%) or as median (range).

Abbreviation: Cl, confidence interval.

#Vaginal lesion or lesion in pouch of Douglas.

Prevalence of adenomyosis at ultrasound was reported to be
21%-22% in non-pregnant women attending a general gynecolog-

3¢ or scheduled for surgery because of en-

ical clinic for any reason
dometriosis,® which is higher than our value of 12%. The younger
population in our study compared with theirs might explain the dif-
ference, as adenomyosis has been shown to correlate with increas-
ing age.® Lower prevalence of adenomyosis than in our study was
reported in pregnant women during early pregnancy at ultrasound
examination,®” which could be explained by a possible adenomyosis
effect on fertility. Adenomyosis has been shown to be associated
with endometriosis®® and deep endometriosis.®3® We have found
that 22% of women with ovarian endometrioma and/or deep en-
dometriosis had concomitant adenomyosis, which is in line with a
study including women scheduled for surgery because of endome-
triosis.® In women with deep endometriosis scheduled for surgery,
the reported prevalence of adenomyosis was 49%°?, which is much

higher than in our study. However, the included women had more
advanced disease.

Of 43 women with adenomyosis in our study, concomitant ovar-
ian endometrioma and/or deep endometriosis were observed in half
of them. This was much higher than the 4.9% observed in a general
gynecological population.®¢ All women in our study were symptom-
atic and all had dysmenorrhea, which might be the main reason for
this difference.

No abnormal ultrasound findings were observed in 48%
women in our study. Peritoneal endometriosis might be missed at
transvaginal ultrasound examination because the value of unen-
hanced transvaginal ultrasound in diagnosing peritoneal endome-
triosis is limited, leading to underestimation of the prevalence of
endometriosis in women with only peritoneal disease.’*0 |n our
study, median age of women with ovarian endometrioma and/or

deep endometriosis was higher compared with women without
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abnormal ultrasound findings, this may make us speculate that it
takes time to develop endometriotic lesions detectable at trans-
vaginal ultrasound.

An important strength of our study is study design, because
all women were systematically examined by an experienced ul-
trasound examiner and ultrasound findings, demographic data
and symptoms were systematically documented in line with clin-
ical routine. Another strength is that this study includes women
referred for ultrasound examination because of suspected endo-
metriosis, which corresponds to a patient population being inves-
tigated because of symptoms suggestive of endometriosis and
not to women selected for surgery for diagnostic or treatment
purposes.

Limitations of unenhanced transvaginal ultrasound in detecting
peritoneal endometriosis might be considered a weakness of this
study. Assessment of the posterior compartment without intravag-
inal gel might also be considered a weakness, as it has been shown
to have higher accuracy in evaluating posterior compartment of the
pelvis when assessing endometriosis in the vagina and rectovaginal
septum than unenhanced transvaginal ultrasound.*! Use of intra-
vaginal gel, however, was not part of our clinical routine during the
study. It is also possible that women referred for ultrasound exam-
ination were those that had more severe symptoms compared with
the general gynecological population.

Further investigation and follow up of women with no abnormal
ultrasound findings are of great interest and may help us to under-
stand the development of endometriosis disease. Despite symp-
toms, ultrasound findings of endometriosis might not be visible at an
early stage of the disease or there might be other reasons for symp-
toms requiring further investigation in case of failed conservative
treatment. Further studies are needed to elucidate the development

of endometriosis.

5 | CONCLUSION

In symptomatic women examined with transvaginal ultrasound by
an experienced ultrasound examiner, ovarian endometrioma and/
or deep endometriosis were found in one of four women and ad-
enomyosis in one of nine women. Deep endometriosis was present
in one of 11 women. As other studies report endometriosis in pa-
tients already scheduled for surgery with much higher prevalence of
deep endometriosis, our study shows that most women will have no
abnormal ultrasound findings despite symptoms suggestive of en-
dometriosis and adenomyosis when ultrasound examination is per-
formed by an experienced ultrasound examiner. The results of this
study are important because transvaginal ultrasound is proposed as
a first-line diagnostic method.
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