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Introduction
Endometriosis is a common benign gynaecological condition affect-
ing 5–15% of women in their reproductive age and only 3–5% of 
post-menopausal women, in which endometrial tissue grows outside 
uterine cavity, leading to pelvic pain and infertility (Vignali et al. 
2002). Even if endometriosis is a benign condition, it can spread to 
other organs by invading and disrupting their tissues, sharing these 
characteristics with invasive cancers. It is well known that ovarian 
cancer, especially endometrioid and clear cell types, can be the result 
of a malignant transformation of foci of endometriosis (Bacci et al. 
2009), but even if extra-gonadic endometriosis malignant transfor-
mation was considered an exceptional event, recent studies suggested 
that it can also be associated with other kinds of cancer (Ness 2003; 
Olson et al. 2002; Scully et al. 1966).

Primary clear-cell bladder adenocarcinoma is a very rare tumour, 
affecting mostly women; it can be associated with bladder endometri-
osis suggesting a mullerian origin of this rare cancer (Lu et al. 2012).

Case presentation
A 38-year-old Caucasian woman was admitted in our department for 
pelvic pain, uterine fibroids and infertility. She presented with micro-
scopic haematuria, dysuria and moderate pelvic pain that started 
approximately before two months.

Before 3 years the patient underwent a laparotomy with bilateral 
excision of endometriomas and myomectomy.

The physical examination revealed only mild tenderness in the 
pubic region, but no masses were palpable during transvaginal exami-
nation. Serum level of CA125 was increased (45.5 U/ml, normal range: 
0–35 U/ml), while other tumour markers (CA19.9, CA15.3, CEA and 
AFP) were normal. Transvaginal ultrasound scans showed an irregu-
lar, solid, 7-cm large mass, possibly growing from the posterior wall 

of the bladder. The patient underwent a surgery with a laparotomic 
approach. An extended pelvic disease was observed. Only uterine 
fundus was visible because bladder was completely adherent to its 
anterior wall, and posteriorly adnexa were fixed to posterior uterine 
wall. An approximately 8-cm mass involving the whole bladder vault 
was evaluated. A partial cystectomy with removal of left ovarian cyst 
was performed. The final pathology report revealed a surrounding 
endometriosis zone in which we observed a tumour involving the 
bladder wall with mucosal saving (Figure 1). This tumour is composed 
of an aggregate of glandular structures with lining monofilament 
epithelial that in some areas appear flattened or cubical, whereas in 
others it is composed of micropapillary protrusions showing an axis 
more often hyaline and prominent vesicular nuclei on the epithelium 
and a large nucleolus. There were sporadic calcified concretions such 
as psammoma bodies. The periodic acid–Schiff reaction with diastase 
showed occasional presence of intracytoplasmic glycogen. According 
to Sampson’s criteria, diagnosis of clear-cell adenocarcinoma (CCA) 
of the bladder arisen from bladder endometriosis was made. The 
absence of ovarian and endometrial involvement leads us to believe 
that neoplasm should be a primary tumour in the bladder wall.

The patient underwent 4 cycles of chemotherapy with paclitaxel, 
cisplatin and epirubicin (TEP). Afterwards a laparotomy with bilat-
eral pelvic lymphadenectomy, radical Piver type II hysterectomy 
and bilateral salpingo-oophorectomy was performed. The pathology 
report revealed the presence of CCA in the pelvic lymph nodes, uter-
ine serosa and ovaries. Other two cycles of TEP and external pelvic 
radiotherapy, with a total dose of 4500 cGy, were then given to the 
patient.

The patient started follow-up visits every two months. Five months 
after radiotherapy she underwent a computerised tomography scan 
of the abdomen, which revealed a 4-cm mass in the liver and a 
second-line chemotherapy with gemcitabine was given. A positron 
emission tomography after completion of the third cycle of chemo-
therapy with gemcitabine showed the presence of new lesions into the 
liver and an elevation of CA125 level at 458 U/ml was also observed. 
Thus the patient received another line of chemotherapy with  
topotecan, interrupted after three cycles due to progressive disease 
from the evidence of peritoneal metastases at the tomography scan  
of the abdomen and pelvis and a new increase in CA125 level to  
1482 U/ml. She interrupted the medical treatment and an ileostomy 
due to bowel occlusion was lately performed. The patient died of  
progressive disease three months later.

Discussion
The most frequent sites of implantation of ectopic endometrium 
are ovaries, Douglas pouch, and broad and uterosacral ligaments 
(Schwartzwald et al. 1992). The frequency of urinary tract involve-
ment is a rare event and was first reported by Judd in 1921; its inci-
dence is thought to be around 1%, and 84% of all cases involve the 
bladder (Shook and Nyberg 1988).

Figure 1. Pathological figure revealed a surrounding endometriosis area in which 
we observed a tumour involving the bladder wall with mucosal saving.
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The diagnosis of bladder endometriosis can be quite difficult 
because the symptoms mostly described are not specific (pelvic pain, 
dysuria and sometimes haematuria); moreover, physical examination 
does not reveal any specific sign; this difficulty often results in a delay 
of diagnosis and in significant spread of the disease.

Pelvic ultrasound scans can be useful; foci of endometriosis look 
like small hyperechoic vegetations protruding in the bladder full of 
urine or like anechoic areas protruding from the bladder dome and 
posterior wall; magnetic resonance imaging can show the presence of 
multiple haemorrhage cystic lesions and has a diagnostic accuracy of 
about 98% (Maccagnano et al. 2012; Togashi et al. 1991). Cystoscopy 
may be helpful only when it reveals the presence of typical bluish 
nodules that usually change during menstrual period; laparoscopy 
gives a direct visualisation of the disease (Fedele et al. 1997).

When bladder endometriosis is suspected a careful differential 
diagnosis must be done with other benign and malignant diseases 
such as bladder carcinoma, leiomyomas, angiomas, amyloidosis, 
glandular cystitis, adenoma and a histological examination should 
confirm the diagnosis.

In 1925 Sampson first suggested criteria still in use to identify 
malignant tumours arising from endometriosis: a) clear evidence of 
endometriosis close to the tumour; b) the carcinoma must be seen to 
arise in endometriosis, and not to invade it from some other sources; 
and c) presence of tissue resembling endometrial stroma surrounding 
glands (Sampson 1925). Scott later added the histologically proven 
transformation of benign endometriosis into cancer as a new addi-
tional criterion (Scott 1953). The carcinoma is supposed to arise from 
endometriosis through phenomenon where typical endometriosis 
may change into severe atypia with or without hyperplasia and then 
into carcinoma.

To support the idea that malignant transformation of endometrio-
sis in very rare, there is evidence that only few reports have fulfilled 
the application of all these criteria (LaGrenade and Silverberg 1988; 
Prefumo et al. 2002).

The prevalence of ovarian cancer arising in patients who under-
went surgery for endometriosis has been calculated by some large 
retrospective series. Mostoufizadeh and Scully reported 8 cancers in 
950 cases (0.8%) of ovarian endometriosis (LaGrenade and Silverberg 
1988), while the prevalence of extra-ovarian cancer associated with 
endometriosis is not well studied. Heaps et al. reported 44 cases of 
malignancies arising from extra-gonadic endometriosis, which were 
endometrioid cell types in 66% of cases, sarcoma in 25% and only in 
two cases a CCA (5%). Mostly of the endometrioid cell types arose 
in the pelvis, the rectovaginal septum and the colon–rectum (Heaps 
et al. 1990). Transitional cell or urothelial carcinoma of the bladder 
accounts for 95% of malignant bladder tumours. The other 5% can be 
classified as epithelial or non-epithelial. Epithelial tumours include 
squamous cell carcinoma, adenocarcinoma and small cell/neuroen-
docrine carcinoma. Primary adenocarcinoma can be classified into 
different cell types such as mucinous, colloid, papillary, signet ring 
and CCA (Zaghloul et al. 2007). CCA is diagnosed by the presence of 
histological specimens of clear cells with significant pleomorphism, 
necrotic foci and high levels of mitotic activity, while the papillary 
tumour component shows characteristic hyaline stroma and monos-
tratification of nuclei (Young and Scully 1984).

CCA mostly occurs in women (3:2 predominance) with mean age 
of about 60 years. Bladder CCA is a very rare disease, only one case 
(out of 232 cases) was observed in the four largest series of bladder 
carcinomas present in literature (Anderstrom et al. 1983; Grignon 
et al. 1991; Mostofi et al. 1955; Thomas et al. 1971). The majority 
of CCAs of the bladder are located in the neck of the bladder or 
anterior wall (Kosem and Sengul 2005). The term “clear-cell carci-
noma” was introduced because the histological appearance is similar 
to that of clear-cell carcinoma of the female genital tract of mullerian 
origin (Young and Scully 1985; al-Izzi et al. 1989; Balat et al. 1996; 
Chor et al. 1993; Mai et al. 2000). Oliva et al. published a series of 
10 patients with clear-cell carcinoma associated with bladder endo-
metriosis, who presented with an increased serum level of CA125, 
which is usually considered a marker of mullerian origins, although 
its specificity is not high (Oliva et al. 2002; Drew et al. 1996; Koelma 
et al. 1987).

The differential diagnosis of CCA of the lower urinary tracts 
includes other carcinoma, metastatic disease and benign histologically 
similar tumours such as adenoma. Bladder metastases of primary 
CCA of the female genitalia or the kidney, extremely rare, must also 
be excluded.

The treatment of CCAs of the bladder is not clear. Most patients 
are treated with radical surgery, since invasion of the muscular wall 
of the bladder is almost always present. However, different surgical 
approaches have been proposed in the last years. Laparoscopy as well 
as robotic surgery have gained momentum as a minimally invasive 
alternative to open surgery, especially as efforts are underway to 
reduce morbidity due to open surgery (Bogani et al. 2014; Novara 
et al. 2011). Partial cystectomy, therefore, has been associated with 
poor outcomes (Manunta et al. 2005). Adjuvant radiotherapy is also 
usually administrated, while adjuvant chemotherapy mostly with 
cisplatin, doxorubicin and 5-fluorouracil has been reported to have 
a variable success (Kurosaka et al. 2005). Multidrug regimens are 
usually reserved for unresectable cases without clear data on tumour 
response.

The case presented here is a rare case of malignant transformation 
of bladder endometriosis into CCA. This case underlines the presence 
of a direct link between endometriosis and CCA, as is for CCA of the 
female genital tract; when the ultrasound or magnetic resonance scan 
is suspicious for bladder cancer in a patient with bladder involvement 
of endometriosis, a careful histological diagnosis must be done. 
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Introduction
The greater omentum consists of a trabecular connective tissue struc-
ture containing arteries, veins, lymphatics and fat pads in a stroma 
lined by two layers of mesothelial cells. It has a protective role in 
abdominal sepsis and is rarely the source of acute abdominal pain 
(Beattie and Irwin 2005). Herein we present a rare case of acute abdo-
men caused by pedicle torsion of a fibroid parasitized to the greater 
omentum.

Case report
A 37-year-old, gravida 1, para 1, Japanese woman with regular 
menstrual cycles developed lower abdominal pain over a couple 
of days. Her surgical history included inguinal hernia repair at 23 
years of age. The patient also reported that a 9-cm uterine fibroid 
had been detected during an early pregnancy examination 3 years 
before, but was no longer there after childbirth. Pelvic examina-

tion revealed a tender mass, and ultrasonography demonstrated a 
pelvic mass on the left posterolateral surface of the uterus. Pelvic 
computerised tomography revealed an 85  55  45 mm, well-de-
marcated pelvic mass. The mass showed homogeneous low internal 
intensity with scattered capsular calcifications, and lacked contrast 
enhancement. The patient’s clinicopathologic characteristics were 
as follows: white blood cell count, 9900/mm3; haemoglobin, 12.2 
g/dL; platelet count, 26.5  104/mm3; and C-reactive protein level, 
10.58 mg/dL. Serum levels of CA125, CA19-9 and carcinoem-
bryonic antigen were within normal limits. On the basis of these 
findings, a diagnosis of torsion of left ovarian tumour was made. 
An emergency laparotomy was performed and revealed a brown-
ish-tan, fist-sized mass in the pouch of Douglas. The mass had no 
ligamentous or direct connection with the pelvic organs. However, 
it was connected to the greater omentum by a long pedicle, which 
had undergone torsion a number of times (Figure 1). The mass was 
successfully removed with the torted pedicle. Microscopically, the 
resected mass was surrounded by fat tissue with rather large ves-
sels, and was composed of near-total infarcted fascicles of spindle 
cells. Immunohistochemically, these cells were positive for smooth 
muscle actin, but negative for S-100, c-kit and CD34. There was no 
nuclear atypia, and mitotic figures were infrequent. These findings 
were interpreted as an infarcted leiomyoma. The patient’s post-
operative course was uneventful.

Discussion
The greater omentum is rarely the source of acute abdominal pain 
(Beattie and Irwin 2005), and infarction due to torsion and thrombo-
sis constitutes a majority of the cases (Leitner et al. 1952). Although it 
is extremely rare, the torted pedicle of tumour that picks blood supply 
up from greater omentum may occasionally cause acute abdominal 
distress.

Nevertheless, tumours of the greater omentum are uncommon. 
The tumours could originate primarily from the constituents of 
the omentum, namely fat tissue and blood and lymphatic vessels, 
resulting in a diverse pathological spectrum (e.g. mesothelioma, 
liposarcoma, lipoma, fibrosarcoma, fibroma, spindle-cell sarcoma, 
leiomyosarcoma or leiomyoma) (Ishida and Ishida 1998). As for 
leiomyoma originating in the greater omentum, an alternative 
pathogenesis may include that of a parasitic myoma. Although 
there are increasing reports of parasitic myoma following morcella-
tion during laparoscopic surgery, classically it has been considered 
a rare variant of a pedunculated subserous myoma that becomes 
separated from the uterus and starts to receive a blood supply from 
another source (Yoshida et al. 2015). In the present case, the patient 
had been previously diagnosed to have a uterine fibroid during 
pregnancy that was no longer present after childbirth. We speculate 
that this fibroid had become detached from the uterus due to physi-
ological changes associated pregnancy, e.g. hormonal changes or 
increased intra-abdominal pressure, and parasitised to the greater 
omentum during pregnancy.

Leiomyoma originating in the greater omentum is quite rare, with 
only a limited number of cases reported to date. These cases are usu-

Figure 1. Intra-operative findings of a fibroid connected to a twisted vascular 
pedicle.


