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CASE REPORT

Endometriomas with low-risk malignancy potential in ultrasonography with high
human epididymis protein 4 and risk of ovarian malignancy algorithm: a
cases series
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Gynecology, Cerrahpasa Medical Faculty, Istanbul University, Istanbul, Turkey

ABSTRACT
Endometriosis is an estrogen-dependent disease that affects 5 to 15% of women of reproductive age.
Data from large-cohort and case-control studies indicate an increased risk for ovarian cancers in women
with endometrioma. Recently, as an ovarian cancer biomarker, human epididymal secretory protein E4
(HE4) has been increasingly investigated in the differentiating of endometrioma from ovary malignancy
and in confirming the benign structure of the endometrioma. This case series study describes women
who underwent surgery due to increased serum HE4 levels and higher Risk of Ovarian Malignancy
Algorithm (ROMA) index, in whom the final pathology was reported as benign, although, ultrasonography
and magnetic resonance imaging (MRI) findings showed features of “typical” endometrioma.
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Introduction

Endometriosis is an estrogen-dependent disease that affects 5 to
15% of women of reproductive age. Between 17% and 44% of
women with endometriosis have ovarian endometriomas. Data
from large-cohort and case-control studies indicate an increased
risk for ovarian cancers in women with endometrioma [1–3].
The biologic behavior of the malignant transformation of ovarian
endometrioma (i.e. the pattern of disease progression and
changes in gene expression during primary tumor development)
remains unclear [4]. Typical sonographic appearances of endo-
metriomas, a unilocular cyst with homogeneous low-level echo-
genicity or ground glass pattern, are demonstrated in only
50–65% of the cases; the remaining cases are atypical and often
suspected of malignancy, resulting in over-preparation or
unnecessary referrals for specialist opinions [5].

Considering the association of endometrioma with fertility,
the right timing for surgery is crucial because surgery may
cause accidental removal of part of the ovarian tissue containing
primordial follicles, resulting in diminished ovarian reserve.
Thus, correct diagnosis of endometrioma forms the basis for
determining the best treatment strategy. Based on current
knowledge, only women with atypical endometriosis should be
considered as being at high risk, otherwise the frightening infor-
mation of harboring a premalignant condition may induce
many low-risk patients to request for unnecessary extirpative
surgery [6].

Cancer antigen 125 (CA125) is the most extensively investi-
gated and used peripheral biomarker of endometriosis. It is help-
ful in distinguishing endometriomas from other benign lesions.
However, it has a limited role in the differentiation between

endometriosis and ovarian cancer owing to its lack of specificity.
Human epididymal secretory protein 4 (HE4) is an ovarian can-
cer biomarker that has been recently implicated in differentiating
endometrioma from ovary malignancy and in determining the
benign structure of the endometrioma. Despite this, the behavior
of this marker in cysts that exhibit typical endometrioma features
is only superficially known [7].

In women with isolated endometrioma with minimal-moder-
ate pain, the main factor that leads to surgery is the malignant
potential of the cyst. This case series study describes the features
of ‘typical’ endometrioma in imaging modalities such as ultra-
sonography and magnetic resonance imaging (MRI) who under-
went surgery due to increased serum HE4 levels and higher Risk
of Ovarian Malignancy Algorithm (ROMA) index, in whom the
final pathology was reported as benign.

Materials and methods

A single-center retrospective series including 8 women aged
between 24 and 33 years was conducted at the University of
Health Sciences, Bagcilar Training and Education Hospital,
between January 2015 and July 2018. Variables including age at
the time of surgery, body mass index (BMI; kg/m2), parity,
smoking status, and medical histories were recorded. The sever-
ity of the pelvic pain (noncyclic chronic pelvic pain, dysmenor-
rhea and dyspareunia), size and laterality of ovarian
endometriomas, and the uterine sliding sign were recorded. The
severity of pelvic pain was evaluated using visual analog scale
(VAS) scores. The largest diameter of the endometrioma on
sonographic view was recorded as the size of the ovarian
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endometrioma; if endometrioma was present in both ovaries, the
total size was estimated by adding the largest diameters of the
two endometriomas. Information regarding endometriosis score
and stage was obtained from the surgical records (evaluated
according to the revised American Society for Reproductive
Medicine guidelines) [8].

This study included women who were considered as having
typical endometrioma in preoperative transvaginal/transrectal
ultrasonography, had elevated levels of HE4 and high ROMA
index, and were pathologically diagnosed of having ovarian
endometrioma. Standardized examination techniques, as well as
standardized terms and definitions were used. The sonographic
presence of endometriomas was determined in accordance with
the recommendations of the International Ovarian Tumor
Analysis (IOTA) group. All women underwent a speculum
examination; rectal examinations were not performed on a rou-
tine basis. No bowel preparation was performed prior to sonog-
raphy. The women underwent surgery within 30 days of the
initial examination, following routine anesthesia preparation.
Two experienced surgeons performed all laparoscopies.

Peripheral venous blood samples were collected during the
follicular phase of the cycle from all patients before and after
surgery to measure serum CA125 and HE4 levels. After centrifu-
gation and separation of serum, HE4 and CA125 concentrations
were determined in serum samples using enzyme-linked
immunosorbent assay (ELISA) analysis (Fujirebio Diagnostics
Inc., Malvern, PA, USA), according to the manufacturer’s
instructions. The ElecsysVR HE4 and ElecsysVR CA125 II assay
reagents were used together with a CobasVR 6000 e601 analyzer
(Roche Diagnostics, USA). The following formulae were used to
calculate the predictive index (PI) and the predictive probability
(ROMA value):

Premenopausal PI ¼ �12:0þ 2:38� LN½HE4� þ 0:0626

� LN½CA125�:
ROMA index½%� ¼ expðPIÞ=½1þ expðPIÞ�Þ� � 10:

The ROMA index value cutoff point in the Roche assays was
11.4% in premenopausal women. The 50th percentile value of the
ElecsysVR HE4 commercial kit for women aged under 40 years was
42 pmol/L, and the 95th percentile value was 60.5 pmol/L.
Reference value for CA125 was <35U/mL. All assays were run
according to the manufacturer’s instructions, and appropriate
controls were within the ranges provided by the manufacturer for
all runs.

Results

Serum HE4 levels and ROMA index values were high in all the
eight premenopausal women with endometrioma (Table 1). Both
the specialists who examined the women in the preoperative
period considered the ovarian mass as endometrioma in both
gray-scale and Doppler ultrasonography. All the endometriomas
were considered to have low malignant potential. The indication
for surgery was the suspicion of malignancy resulting from the
elevated HE4 levels and high ROMA index. The lowest and high-
est levels of serum HE4 were 73.5 pmol/L and 150 pmol/L, and
the lowest and highest levels ROMA indexes were 18.7% and
55.4%, respectively (Table 2).

Two of the eight women underwent endometriosis surgery
due to endometrioma 4 years and 5 years previously, respect-
ively. We identified one women with known chronic renal fail-
ure and ongoing hemodialysis. She had a 65-mm-sized bilateral Ta
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endometrioma and was not receiving any medical treatment
(e.g. non-steroidal anti-inflammatory drugs) for her current ill-
ness. One patient was smoking 10 cigarettes per day.

The woman with the highest HE4 levels and highest ROMA
index was aged 24 years. She was a virgin, and her BMI was
18.4 kg/m2. Transrectal gray-scale ultrasonography and MRI find-
ings showed a 70-mm endometrioma in the left ovary (Figure 1).
No blood flow was detected in the cyst in Doppler USG.
Preoperative VAS scores were eight for dysmenorrhea and two
for chronic pelvic pain. Intraoperative cul-de-sac was partially
obliterated and there were no pelvic adhesions. The level of
serum HE4 (23.4 pmol/L) and ROMA index (1.4%) were
decreased at postoperative 3months. We observed this finding in
three patients in this case series.

Two of the eight women had bilateral endometriomas. Two
patients were considered as having adenomyosis based on the
findings of ultrasonography and MRI. Two patients underwent
nodule excision of the sacrouterine ligament. No intraoperative
or postoperative complications were observed in any of the eight
patients. All the women were discharged after they were cured.

Discussion

In recent years, interest in HE4 and the ROMA index, which are
used as biomarkers to separate ovarian endometrioma from

ovarian malignancy, has been increasing [9]. Recently, HE4 has
proved to be a promising marker for epithelial ovarian cancer
with higher specificity and sensitivity than CA125 in distinguish-
ing malignant tumors from benign pelvic masses [10]. However,
current information about HE4 in patients with endometriosis is
superficial, and in studies where this biomarker has been investi-
gated, imaging features of ovarian endometriosis have not been
adequately studied. Moreover, the use of HE4 as a biomarker in
separating patients with endometriosis from healthy individuals
is limited [10].

Montagnana et al. evaluated the diagnostic performance of
serum HE4 and CA125 levels in 46 patients with ovarian cancer
and 12 patients with endometrioma, among which, only one
patient with endometriosis had elevated serum HE4 levels. The
authors emphasized that HE4 was a promising biomarker in dif-
ferentiating early ovarian cancer from endometrioma [11].
Huhtinen et al. revealed that neither serum concentration of
HE4 nor encoding gene expression in endometriotic tissues was
increased in endometriomas. Use of HE4 and CA125 together
had the highest accuracy (94.0%) and sensitivity (78.6%) for the
differential diagnosis of ovarian cancer from that of ovarian
endometriosis [10]. In another study, Anastasi et al. [12] showed
that serum HE4 level did not reach the upper limit in any of the
57 patients with ovarian endometriosis. Unlike previous studies,
this study showed a cutoff value of HE4 of 150 pmol/L [13].

Table 2. Pre-operative and postoperative serum marker levels and surgery outcomes of patients.

Case No.

HE4 level (pmol/L) CA-125 level (U/mL) ROMA index value (%)
ASRM
stage

Sacrouterine
nodule

Rectovaginal
nodule Final pathologypreop postop preop postop preop postop

1 79 34.9 108 70 21.3 3.6 Stage 3–4 No No Endometriotic csyt
2 100 95.3 25.9 18 29 27.4 Stage 3–4 Yes No Endometriotic csyt
3 105 73 160 57 35.1 17.7 Stage 3–4 Yes No Endometriotic csyt, sacrouterine

endometriotic nodule
4 150 23.4 108 49.4 55.4 1.4 Stage 3–4 No No Endometriotic csyt
5 81 83 427 12.5 23.8 21 Stage 3–4 No No Endometriotic csyt, ureteral

endometriosis (extrinsic)
6 88 79 1992 102 29.6 21.2 Stage 3–4 No No Endometriotic csyt
7 119 130 14 17 38.7 44.1 Stage 3–4 No No Endometriotic csyt
8 73.5 75.2 126.2 24.5 18.7 18 Stage 3–4 No No Endometriotic csyt

Figure 1. Transrectal gray-scale ultrasonography showed a 70-mm typical endometrioma in the left ovary (Case 3).
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Moore et al. observed a marked difference between HE4 levels,
which were increased in only 3% of cases, compared with
CA125, which was elevated in 67% of cases. The researchers con-
cluded that low serum levels of HE4 and high serum levels of
CA125 are important indicators in confirming the benign nature
of the cyst in patients with endometrioma [13].

In the aforementioned studies, patients with endometrioma
showing typical sonographic characteristics who were considered
to be at low risk for malignancy potential were not specifically
studied. On the other hand, Jun Shin et al. found out a false
positive high ROMA index in 15% of the patients with endome-
trioma, indicating that it is important to be careful to interpret
these markers in patients with typical sonographic appearance of
endometrioma [14]. Endometriomas may be misinterpreted,
because of the complex echotexture, thick walls, and papillary
projections (protrusion of solid tissue into the cyst lumen with a
height of 3mm or more) within the endometrioid cystic cavity,
which mimics malignancy. In fact, these are not true papillations
of solid tissue but images created from blood clots or fibrin lying
adjacent to the cyst wall, showing a more regular surface and
round shape of the protrusion (Figure 2). Approximately one-
third of the endometriomas may show an atypical pattern that
fits this definition. A study by Ubon Sang-Anan et al. demon-
strated the usefulness of sonographic pattern recognition with
89.7% sensitivity and 97.1% specificity in distinguishing atypical
endometriomas from malignant masses [4].

It is unclear why the ROMA indexes were elevated in some of
the women with benign endometrioma. Although, women with
endometriosis may have as high as a fourfold increased risk of
developing epithelial ovarian cancer, this remains a tiny fraction
of women with endometriosis [15]. Moreover, preventive screen-
ing with serum biomarkers such as CA125 for malignant trans-
formation of endometrioma is not currently recommended [16].
Growing concerns of women with endometriosis might lead
clinicians to consider non-evidence-based screening for ovarian
cancer (e.g. serum CA125 measurements) [17].

The clinical management of endometrioma requires a clear
understanding of the goals of surgery because surgical interven-
tion can clearly cause more ovarian damage and further decrease
ovarian reserve than other benign cysts. Moreover, the recur-
rence rate for ovarian endometriomas after surgical excision can
be as high as 50% at 5 years, because it is not possible to remove
all viable endometriotic cells. Repeat surgery for recurrent endo-
metriomas is more harmful than the first surgery, as evaluated
from the antral follicle count and ovarian volume. In addition,
the complexity of the surgical procedure is often beyond simple
excision of the endometriotic cyst and may require more exten-
sive dissection and an interdisciplinary approach [18]. Therefore,
diagnostic criteria for distinguishing ovarian endometriomas
from other ovarian lesions seem to be of utmost importance,
especially in patients with pregnancy intentions. There were
some limitations in this retrospective study which may affect its
interpretation. The most important limitation was the small
number of cases. This makes it more difficult to generalize find-
ings to the entire group of women with endometriomas.

The aim of this case series was not to underestimate signifi-
cance of the HE4 and ROMA index values, which have high spe-
cificity in ovarian cancer, but to put more emphasis on the
typical features of endometrioma detected in diagnostic tools
such as ultrasonography and MRI for the surgical indication in
patients with endometrioma who may have fertility expectations.
A potential perplexity for physicians may be the risk of malig-
nant transformation of endometriomas in young women. These
kind of circumstances might pose management challenges and
have significant public health implications. The most important
question is whether young women with endometrioma should
undergo surgery based on elevated serum HE4 levels and high
ROMA index, despite being at low risk for malignancy according
to the findings from the imaging tools. To resolve this dilemma
in clinical management, studies on HE4 and the ROMA index
are needed in patients with endometriosis, who have otherwise
low risk for malignancy.

Figure 2. Atypical endometrioma in a 22-year-old woman. Transvaginal ultrasonography shows a well-defined round lesion within a homogeneously hypoechoic cyst
(arrows). Doppler ultrasonography demonstrated no blood flow in the lesion, which proved to be a benign nature after surgical resection (not shown).
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