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Abstract 

Aim: To evaluate the performance of subjective evaluation of ultrasound findings (pattern recognition) to discriminate

endometriomas from other types of adnexal masses and to compare the demographic and ultrasound characteristics of

the true positive cases with those cases that were presumed to be an endometrioma but proved to have a different

 histology (false positive cases) and the endometriomas missed by pattern recognition (false negative cases).

Methods: All patients in the International Ovarian Tumor Analysis (IOTA ) studies were included for analysis. In the

IOTA studies, patients with an adnexal mass that were preoperatively examined by expert sonologists following the

same standardized ultrasound protocol were prospectively included in 21 international centres.

Sensitivity and specificity to discriminate endometriomas from other types of adnexal masses using pattern recognition

were calculated.

Ultrasound and some demographic variables of the masses presumed to be an endometrioma were analysed (true

 positives and false positives) and compared with the variables of the endometriomas missed by pattern recognition

(false negatives) as well as the true negatives. 

Results: IOTA phase 1, 1b and 2 included 3511 patients of which 2560 were benign (73%) and 951 malignant (27%).

The dataset included 713 endometriomas. Sensitivity and specificity for pattern recognition were 81% (577/713) and

97% (2723/2798). The true positives were more often unilocular with ground glass echogenicity than the masses in any

other category. Among the 75 false positive cases, 66 were benign but 9 were malignant (5 borderline tumours, 1 rare

primary invasive tumour and 3 endometrioid adenocarcinomas). The presumed diagnosis suggested by the sonologist

in case of a missed endometrioma was mostly functional cyst or cystadenoma.

Conclusion: Expert sonologists can quite accurately discriminate endometriomas from other types of adnexal masses,

but in this dataset 1% of the masses that were classified as endometrioma by pattern recognition proved to be malig-

nancies.

Key words: Ultrasonography, endometriosis, endometrioma, adnexal tumours, pattern recognition, subjective evaluation.
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Introduction

The main benefit of an accurate preoperative classi-

fication of an adnexal mass as benign or malignant

is that patients can be offered the best treatment strat-

egy for their pathology, whether this involves expec-

tant management, laparoscopy or debulking surgery

by a gynaecologic oncologist in case of malignancy.

To date, the best method described to discriminate

between benign and malignant adnexal masses is the

use of pattern recognition by an expert sonologist

(Valentin et al., 1999, 2001, 2004; Timmerman et

al., 2004). Pattern recognition is the subjective eval-

uation of the morphology and vascularity of the mass

during an ultrasound examination (Valentin 2004).

An increasing number of gynaecology centres have

a specialised multidisciplinary team for endometrio-

sis patients in order to give the patient the best treat-

ment options. In particular, patients with severe

and/or deep endometriosis may benefit from this

strategy as every suboptimal attempt to excise en-

dometriosis will create more fibrosis and adhesions

making further surgery more complicated (langge-

brekke et al., 2006; mereu et al., 2007). Accordingly

it is crucial that the preoperative assessment of an

adnexal mass not only discriminates between the

benign   and malignant nature of a mass, but also

correctly   identifies the presence of endometriomas

and the severity of endometriosis elsewhere in the

pelvis (for example in the case of deep rectovaginal

or vesico-uterine endometriotic nodules or a frozen

pelvis) (Okaro et al., 2006). 

The aim of this study was to evaluate the diagnos-

tic performance of pattern recognition to discrimi-

nate between endometriomas and other types of

adnexal masses. A secondary aim was to describe the

ultrasound characteristics of adnexal masses that 1°

were presumed to be an endometrioma and on final

histology proved to be an endometrioma (true posi-

tives) or 2° proved to have a different histology

(false positives) as well as 3° the endometriomas that

were missed by pattern recognition (false negatives).

Background

The underlying pathophysiology of endometriosis is

not totally clear, but there is evidence that genetic fac-

tors are involved as well as molecular changes lead-

ing to an overproduction of oestrogen, prostaglandins

and cytokines (bulun et al., 2009; bischoff et al.,

2000; Campbell et al., 2001; kennedy et al., 2003;

Thomas et al., 2000) . However, there is controversy

regarding the cellular origin of endometriosis (bulun

et al., 2009). Spread of endometrial tissue by retro-

grade menstruation (“the implantation theory”)

(Schenken et al., 1989; Olive et al., 1987) is one of

the hypotheses. The endometrial deposits would sub-

sequently invaginate in the ovarian cortex resulting

in endometriotic cysts or endometriomas. Another

hypothesis is dissemination through lymphatic and

blood vessels or metaplastic differentiation of the

peritoneum (Dmowski et al., 1994; witz et al., 2000). 

Three forms of endometriosis are described: peri-

toneal endometriosis consisting of small implants on

the peritoneal surface or external surface of the

ovary, ovarian endometriotic cyst or endometrioma,

and deep endometriosis affecting the ureters, bladder

or rectovaginal wall and consisting of a conglomer-

ate of endometriotic tissue, adipose tissue and fibro-

sis (bulun et al., 2009; Giudice et al., 2004). 

Epidemiology

Endometriosis occurs mostly in premenopausal

women in the third decade of life. Estimating the true

prevalence of endometriosis is difficult since most

studies report on endometriosis in women that have

undergone surgery and so had a confirmed histolog-

ical diagnosis. The reported prevalence in fertile

women is up to 20%, for patients undergoing a la-

paroscopy for pelvic pain it is between 20% and 50%

and in the overall population it is estimated to be

between   1 and 10% (Sangi-Haghpeykar et al., 1995;

Chatman et al., 1982; missmer et al., 2004; Eskenazi

et al., 1997). 

Symptoms

Almost 75% of the symptomatic patients report pelvic

pain and dysmenorrhoea caused by active bleeding of

the endometriotic tissue, production of cytokines and

secondary development of adhesions (Sinaii et al.,

2008). Other symptoms are dyspareunia, abnormal

bleeding and in case of deep rectovaginal or bladder

nodes premenstrual dyschezia or mictalgia is reported

(Sinaii et al. 2008; kennedy 2005). 

Tumor markers

Serum CA 125 is often elevated in patients with en-

dometriosis and rises with increasing extensiveness

of the disease (Cheng et al., 2002; mol et al., 1998;

Van Calster et al., 2007). Increased CA-125 levels

often cause anxiety, because because of their asso-

ciation with malignancies. CA-125 cannot be used

as marker to identify endometriosis as the sensitivity

and specificity are too low (yang et al., 2004).

Prognosis

The prognosis is usually good but the morbidity

caused by the disease depends on the severity and
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the degree of extraovarian spread affecting other

 organs. Adhesions formed by endometriotic tissue

may result in reduced mobility of some organs such

as the ovaries. Adhesions may also block the tubes

and this may negatively affect fertility. Typically,

 patients with a history of infertility and a presumed

sonographic diagnosis of adhesions or frozen pelvis

are referred for surgery. The impact on fertility and

the surgical treatment to improve fertility in patients

with mild endometriosis, e.g. small peritoneal

 implants or a solitary endometrioma remains a mat-

ter of discussion although some reports indicate that

laparoscopic resection or ablation of minimal and

mild endometriosis enhances fecundity in infertile

women (marcoux et al., 1997; Jacobson et al., 2002;

lin et al., 2005). most experts believe that  severe

endo metriosis in infertility patients should be surgi-

cally treated. Therefore, most patients undergo sur-

gery when the endometrioma is more than 4 cm in

dia meter (beretta et al., 1998; Somigliana et al.,

2006). Unfortunately, surgery may also harm the

vascularisation of the ovary or damage part of the

ovarian cortex resulting in a decreased ovarian re-

serve. A further issue is that several studies highlight

the  potential risk of developing an endometrioid or

clear cell carcinoma inside an endometrioma (Van

Gorp et al., 2004; Fukunaga et al., 1997; Sampson

1925). 

Macroscopy

macroscopically, pelvic endometriosis is seen as

small bluish nodules often with surrounding fibrosis.

In the ovaries, lesions are commonly of a consider-

able size, are cystic and contain altered blood. be-

cause of the dark colour of the cyst content, they are

often referred to as ‘chocolate cysts’. Ovarian en-

dometriosis is frequently associated with dense ad-

hesions, the ovaries being bound down to the broad

ligament or bowel (muir’s textbook of pathology).

Microscopy

The chocolate-like appearance of the cyst fluid that

gives an endometrioma its typical ground glass

echogenicity is produced by endometrial shedding

associated with cyst wall exudation, congested wall

vessels and inflammation around intracystic en-

dometrial foci (brosens and brosens 2000; brosens

and Puttemans 1994). Initially there is no real cyst

wall, and the endometrioma is delineated by a very

thin layer of endometriotic tissue. later on the cyst

wall becomes thickened and irregular due to fibrosis,

acute and chronic inflammation, oedema of the cyst

wall, necrosis and in some exceptional cases even

decidualisation. Decidualisation during pregnancy

can stimulate the growth of solid tissue and increase

the vascularisation making the differential diagnosis

with ovarian cancer extremely difficult (kawaguchi

et al., 2008).

Methods

The patients included in this study are all 3511 pa-

tients with validated data in the International Ovar-

ian Tumour Analysis (IOTA) database (Timmerman

et al., 2000; 2005; Van Holsbeke et al., 2009). The

IOTA studies (IOTA phase 1 (Timmerman et al.

2005), IOTA phase 1b (Van Holsbeke et al., 2009),

and IOTA phase 2 are large multicentre studies that

prospectively collected patients with an adnexal

mass. The patients were recruited in 21 different

ultrasound   centres in nine countries. They were all

scanned transvaginally by an expert sonologist fol-

lowing a strict research protocol (Timmerman et al.,

2000). In addition to collecting information on more

than 40 ultrasound variables and a few clinical vari-

ables, at the end of the ultrasound examination the

sonologist classified the adnexal mass as benign or

malignant using pattern recognition (subjective eval-

uation of ultrasound findings). moreover, he/she re-

ported the level of diagnostic confidence with which

the prediction of benignity/malignancy was made

and suggested a specific histological diagnosis.

 During the IOTA phase 1 study, the ultrasound

examiner   could suggest any diagnosis, but during

IOTA phase 1b and 2 the examiner had to choose a

specific histological diagnosis from a predefined list

of 15 diagnoses (endometrioma, teratoma, (serous or

mucinous) cystadenoma, simple cyst/para-ovarian

cyst, functional cyst, hydro/pyosalpinx, peritoneal

pseudocyst, abscess, fibro(thecoma), rare benign

 tumour, (serous or mucinous) borderline tumour,

ovarian cancer, rare malignant tumour, metastatic

ovarian cancer or not possible). whenever the ultra-

sound examiner suggested more than one presumed

diagnosis or said it was impossible to suggest a

 diagnosis, the suggested diagnosis was classified as

inconclusive. A presumed diagnosis of “adnexal

cyst”, “complex cyst” or “benign ovarian cyst” was

also regarded as inconclusive because this was not

specific enough for the analysis of this study.

The gold standard was the histological diagnosis

of the surgically removed adnexal mass. Only pa-

tients who had the adnexal mass surgically removed

within 120 days after the ultrasound examination

were included. more information on the IOTA

studies   and the ultrasound protocol can be found in

published IOTA studies (Timmerman et al., 2000,

2005; Van Holsbeke et al. 2009). 

Sensitivity and specificity for pattern recognition

to discriminate endometriomas from other adnexal



10 F, V & V In ObGyn

pathology was calculated, together with 95% confi-

dence intervals based on wilson’s score interval

method (newcombe 1998). The true histologies of

the false positive cases are reported (i.e. tumors

wrongly characterised as endometriomas), as well

as the presumed diagnoses of false negatives (i.e.

endometriomas   missed by pattern recognition).

Descriptive statistics for the ultrasound variables,

some demographic variables and the serum CA-125

level were computed for true positives (i.e. en-

dometriomas correctly presumed to be an endometri-

oma), false positives (benign and malignant), false

negatives, and true negatives (i.e. tumours correctly

presumed not to be endometriomas). 

Results

During the IOTA phase 1, 1b and 2, a total of

3511 patients with an adnexal mass were prospec-

tively included in 21 ultrasound centres from 9 coun-

tries. Of these, 2560 masses were benign (73%) and

951 malignant (27%). The dataset included 713

(20%) endometriomas (Table 1). An ultrasound

diagnosis   of endometrioma was made in 652 cases

of which 577 (88.5%) proved to be an endometrioma

on final histology. Thus, pattern recognition distin-

guished endometriomas from other types of adnexal

masses with a sensitivity of 80.9% (95% CI 77.9-

83.6) (577/713) and a specificity of 97.3% (95% CI

96.7-97.9) (2723/2798).

Of the 652 presumed endometriomas, 75 (12%)

proved to be something else on final histology.

Sixty-six of these 75 false positive cases were be-

nign, the most frequent histological types being

functional cysts and cystadenomas (Table 2) (Fig. 1

and 2). However, in nine cases the presumed en-

dometrioma turned out to be a malignancy (five bor-

derline tumours, three endometrioid

adenocarcinomas, and one case presumed to be an

adnexal mass proved to be a uterine clear cell ade-

nocarcinoma) (Table 2) (Fig. 3 and 4). 

nineteen percent of the endometriomas (136/713)

were missed by pattern recognition. The specific

histologies   that were most often suggested in these

cases were functional cysts and cystadenomas

(Table 2).

Clinical and ultrasound features of true positives,

false positives, false negatives and true negatives

with regard to endometrioma using pattern recogni-

tion are presented in Table 3 and 4. 

The true positive cases were most often unilocu-

lar (72.4% vs. 53% false positives benign and 33.3%

false positives malignant, 33.1% false negatives,

35.8% true negatives benign, and 1.0% true nega-

tives malignant. Ground glass echogenicity was seen

in 84.2% of the true positive cases vs. in 60.6% of

false positives benign cases, and in 25.0% of the

false negatives, in 1.6% of the benign true negatives

and in 5.4% of the malignant true negatives. How-

ever, all of the false positive malignant cases (n = 9)

had ground glass echogenicity. Papillary projections

were as common in the true positive endometriomas

as in the false positive benign cases (7.8% and 7.6%)

but less common than in all the other categories

(11.1% in false positive malignant cases, 20.6% in

the false negative cases, 16.8% in the true negative

benign cases, and 40.1% in true negative malignant

cases). Flow inside the papillary projections was rare

in the true positive cases of endometrioma (1.6%

vs. 3% - 11.1% - 6.6% - 4.2% - 30.4%). within the

groups of masses with papillary projections the true

positive endometriomas most often contained only

one papillation instead of several papillations (73.3%

vs. 60.0% - 0% - 64.2% - 61.5% - 29.1%). The

 patients in the group of true positives were the

youngest (median age 33 years vs. 39-50-40-46-

56 years) and the least often postmenopausal (1.9%

vs. 15.1% - 55.6% - 14% - 40% - 65.9%). when

compared to the other groups, the sonologists were

most often convinced about the benign character of

Table 1. — Demographic and ultrasound data of all patients

(n = 3511).

mean age, y (range) 45 9-94

Postmenopausal, n. (%) 1377 39%

Histological diag nosis, (%)

All benign tumors 2560 72.9%

Endometrioma 713 20.3%

Dermoid / teratoma 402 11.4%

Serous cystadenoma 420 12.0%

Simple cyst/parasalpingeal cyst 281 8.0%

mucinous cystadenoma 270 7.7%

Fibroma 152 4.3%

Functional cyst 116 3.3%

Hydrosalpinx/Salpingitis 100 2.8%

Abscess 42 1.2%

rare benign tumor* 43 1.2%

Peritoneal pseudocyst 21 0.6%

All malignant tumors 951 27.1%

Common primary invasive 575 16.4%

rare primary invasive† 70 2.0%

Stage I 168 4.8%

Stage II 50 1.4%

Stage III 351 10.0%

Stage IV 66 1.9%

Stage unknown 10 0.3%

borderline 186 5.3%

metastatic 120 3.4%

* For example: brenner tumor, Struma ovarii, leydig cell

tumor; † For example: granulosa cell tumors, dysgerminoma,

immature teratoma.
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the mass in the group of true positives (82.5% vs.

59.0% false positive benign, 11.1% false positive

malignant, 50.7% false negative, 59.9% true nega-

tive benign).

The median serum CA 125 level was often above

the suggested cut-off of 30 kU/ml to indicate malig-

nancy in the group of the malignant true negatives

(median 174 kU/l, (range 2-38161)) but also in the

group of the true positives (46 kU/l, (range 4-3500))

and false negatives (38 kU/l, (range 2-9556))

(Table 4).

In the group of false positive malignant cases

(n = 9), six cases were unilocular (n = 3) or multi-

locular (n = 3) and all had ground glass echogenicity.

Only one case presented with papillary projections.

The surface of the papillary projection was irregular

and colour Doppler examination demonstrated flow

inside the papillation. most of these patients (5/9,

56%) were postmenopausal with a median age of

50 years. In one of the nine cases the sonologist was

convinced that the mass was  benign, in six cases the

sonologist assumed it was probably benign and in

two cases he or she was  completely uncertain about

the benign or malignant character. The serum CA

125 level was available for eight of the nine patients

with a median CA 125 level of 24 kU/l.

Table 2. — Final histology of the false positive cases and presumed diagnosis using pattern recognition of the false negative cases.

False positives, False positives, False negatives (n = 136)

Benign (n = 66) Malignant (n = 9)

Final histology, n (%) Final histology, n (%) Presumed diagnosis using pattern

recognition, n (%)

Functional cyst 25 (38%) borderline Cystadenoma 27 (20%)

mucinous cystadenoma 12 (18%) All 5 (56%) Simple/functional cyst 18 (13%)

Serous cystadenoma 8 (12%) Serous type 3 (33%) Hydrosalpinx 13 (10%)

Simple cysts 6 (9%) mucinous type 2 (22%) Abscess 7 (5%)

Hydrosalpinx 6 (9%) Common primary invasive Teratoma 7 (5%)

Abscess 5 (8%) All* 3 (33%) Peritoneal pseudocyst 5 (4%)

Dermoid cysts 4 (6%) Stage I 2 (22%) Fibroma 2 (1%)

Stage II-IV 1 (11%) rare benign 2 (1%) 

rare primary invasive borderline tumor 8 (6%)

All** 1 (11%) Primary ovarian cancer 7 (5%)

Inconclusive /not possible 40 (29%)

*: all 3 masses were endometrioid adenocarcinomas; **: uterine clear cell carcinoma.

Fig. 1. — Unilocular cyst with ground glass echogenicity in a
39-year-old patient with a serum CA-125 level of 250 kU/l that
was  presumed to be an endometrioma but proved to be a func-
tional cyst on final histology.

Fig. 2. — Unilocular cyst with ground glass echogenicity in a
64-year-old patient that was presumed to be an endometrioma
but proved to be a mucinous cystadenoma on final histology.
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The group of the false negative cases or “missed”

endometriomas (136/713, 19%) presented more

often with atypical endometrioma features than the

group of the true positives with only 9% (12/136)

unilocular cysts with ground glass echogenicity.

Twenty six % were multilocular-solid or solid com-

pared to only 9% of the true positives. Only 25% had

ground glass echogenicity of the cyst fluid compared

to 84% of the true positives. The sonologists were

also less confident about the benign character of the

mass and in 18 cases (13%) even suspected a malig-

nancy (Table 3) (Fig. 5).

Discussion

As far as we know the present study is the largest

study examining not only the performance of pattern

recognition to discriminate endometriomas from

other types of adnexal masses but also examining the

differences in morphology of the false positive and

false negative cases, with the purpose of explaining

the misclassifications. This study demonstrated that

an expert sonologist can distinguish endometriomas

from other masses, but that 1% of the masses pre-

sumed to be an endometrioma may be malignant. 

In the past several authors reported that the ultra-

sound morphology of endometriomas is so charac-

teristic that pattern recognition has excellent

sensitivity and specificity with regard to endometri-

oma (Guerriero et al., 1995, 1996, 1997; mais et al.,

1993 (2), Patel et al., 1999; Van Holsbeke et al.,

2009; Jermy et al., 2001; Sampson 1921, Asch and

levine 2007; Alcazar et al., 1997). In unpublished

work (Van Holsbeke et al., 2009) we have demon-

strated that the diagnostic performance of pattern

recognition to discriminate between images of

endometriomas   and images of other types of adnexal

masses is highly influenced by the level of ultra-

sound experience. The sensitivity and specificity of

expert sonologists was very good (88% and 99%,

respectively  ). However, for senior trainees in gynae-

cology, the sensitivity was only 56 and 69% and

specificity 93 and 94%, and for junior trainees in

gynaecology   the sensitivity ranged between 6 and

69% and specificity between 91% and 97% (Van

Holsbeke et al., 2009). In this study the expert

sonologists   achieved a sensitivity of 81% and a

Fig. 3. — multilocular-solid mass with ground glass echogenic-
ity of the cyst fluid and with a largest diameter of 108 mm in a
33-year-old patient that proved to be a mucinous borderline
tumor of the endocervical type. Fig. 4. — multilocular cyst with two locules, ground glass

echogenicity of the cyst fluid and a largest diameter   of 22 mm
in a 75-year-old patient undergoing the ultrasound   examination
for preoperative staging of endometrial cancer. The adnexal cyst
proved to be a serous borderline tumor.

Fig. 5. — Endometrioma that was missed by pattern recognition.
multilocular-solid mass with ground glass echogenicity in a 
24-years-old patient. The ultrasound diagnosis suggested was
borderline tumor.
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specificity of 97% to discriminate endometriomas

from other adnexal pathology. This is in line with

previous studies that have evaluated the performance

of pattern recognition in the diagnosis of endometri-

omas (sensitivity varying between 81 and 86% and

specificity between 89 and 97% (Valentin 2004;

Guerriero et al., 1996, 1997; mais et al., 1993 (2);

Jermy et al., 2001; Guerriero et al., 1995; Sampson

1921; Asch and levine 2007; Alcazar et al., 1997).

The first prospective study that evaluated the ability

of transvaginal ultrasound to discriminate en-

dometriomas from other types of adnexal masses

was performed by Guerriero et al. on a dataset of 93

adnexal masses that included 24 endometriomas.

Pattern recognition gave a sensitivity of 83% and a

specificity of 89% (Guerriero et al., 1995). The false

positive cases in their study had the same ultrasound

characteristics as the true positive cases which is in

contrast to our study where the endometriomas that

were missed and the false positive cases had differ-

ent ultrasound morphology. False negative cases or

endometriomas   missed by pattern recognition were

most commonly thought to be cystadenomas, func-

tional cysts, hydrosalpinges and abscesses or even

ovarian cancer when using pattern recognition. we

found that false positive cases occurred most com-

monly in functional cysts and cystadenomas. It is not

surprising that these types of histologies were mis-

classified as endometriomas because the echogenic-

ity of the cyst content of these masses (blood, pus or

mucus) may appear as ground glass. Among these

false positive functional cysts and cystadenomas the

rate of ground glass echogenicity was 52% (13/25)

and 60% (12/20), respectively. This is less than

what we found in another unpublished study that

described   the ultrasound characteristics of 713

endometriomas  . In the study cited 73% (520/713) of

the endometriomas had ground glass echogenicity

of the cyst content (unpublished data, Van Holsbeke

et al., 2009) instead of only 6% (109/1847) of the

benign non-endometrioma cases (Van Holsbeke

et al., 2009). The whole IOTA database contained

116 functional cysts, 690 cystadenomas and 42 ab-

scesses of which only 15 (13%), 36 (5%) and 11

(26%) had ground glass echogenicity. Of these masses

with ground glass echogenicity 10/15 (67%), 11/36

(31%) and 5/11 (45%) were classified as endometri-

omas when using pattern recognition, most probably

because of the ground glass echogenicity.

Amongst the false positive cases there were also

nine cases of ovarian cancer. It is a concern that

among these false positive malignant cases only

three demonstrated overt features suspicious for a

malignancy. Contrary to most other studies our

dataset included both pre- and postmenopausal

 patients. The prevalence of cancer in this group of

postmenopausal patients with a presumed diagnosis

of an endometrioma was 19% (5/26) whereas in the

premenopausal group it was 0.6% (4/626). It is clear

from this that there are risks associated with making

a presumed diagnosis of an endometrioma in post-

menopausal women.

The personal history of an ovarian cancer should

also be taken into account because the recurrence of

a borderline tumour or invasive ovarian carcinoma

can initially also present as a small mass with ground

glass echogenicity due to the haemorrhagic or

necrotic cyst content. This was the case in one of the

nine malignant masses misclassified as endometri-

oma. 

In a previous study we demonstrated the poor

value of CA-125 in the preoperative assessment of

an adnexal mass (Van Calster et al., 2007). Also in

this study we found no benefit of measuring the

serum CA 125 level for correct classification of the

masses. The median CA-125 level was lower in the

false positive malignant masses (median 24kU/l)

than in the true positive cases (median 46 kU/l).

we should also stress that within the IOTA studies

the ultrasound examinations were performed by ex-

pert sonologists. This may have lead to an overesti-

mation of the diagnostic performance of pattern

recognition. moreover, only patients who were op-

erated on within 4 months were included. This

means that a significant number of endometriomas

that had overt features of an endometrioma on ultra-

sound are likely not to have been included, because

of long waiting lists for benign surgery in some cen-

tres or because of conservative management. If these

“easy” cases would have been included, the preva-

lence of cancer within the group of masses presumed

to be an endometrioma would have been smaller.

we can conclude that expert sonologists are able

to discriminate between endometriomas and other

types of adnexal masses in most cases. The number

of misclassifications and especially misclassified

cancers could be significantly reduced by taking

great care when making a presumed diagnosis of an

endometrioma whenever the mass does not demon-

strate ground glass echogenicity or if it is found in a

postmenopausal patient.
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