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Introduction

Endometriosis is a common gynecologic disorder cha-
racterized by ectopic endometrial tissue growth outside
the uterine cavity. The incidence rate is about 6% to 10%
in women of reproductive age (1). Infertility has been
reported in 37% of patients in a recent epidemiologi-
cal research (2). The ectopic endometrial tissue focuses
commonly in the pelvic organs, it seldom occurs outsi-
de of the reproductive organs, when it is termed extra-
genital endometriosis (3-5). Urinary tract endometrio-
sis is uncommon, accounting for only 1.2% of all cases,
with the bladder being the most frequently affected or-
gan (6). Endometrial lesions involving the bladder are
found in about 85% of cases of urinary endometriosis

and are located within the ureter in about 15%; whe-
reas endometriomas involving the kidneys and urethra
are extremely rare, accounting for less than 1% of uri-
nary tract endometriosis (7). Thus, renal endometriosis
is a rare manifestation of this condition, which has only
occasionally been reported in the past, with approximately
24 cases documented in the literature to date (7). Con-
versely, complicated cysts of kidney are frequent incidental
findings encountered during imaging follow-up of on-
cologic patients (8).

We report two cases of oncologic patients with re-
nal endometriosis which were preoperatively misinter-
preted as complicated cysts of kidney. To our knowledge,
there are only few cases of asymptomatic renal endo-
metriomas with haemorrhagic cystic appearance described
in the literature (9, 10). We report our experience to rai-
se awareness about imaging findings of renal endome-
triosis in order to avoid a misinterpretation of imaging
findings of this extremely rare condition. 

Case presentation 

Case 1
In January 2014, a 40-years-old woman was admit-

ted to our University Hospital “P. Giaccone”, Palermo,
Italy for further investigation about a gastric ulcerated
neoformation discovered and biopsied during endoscopy
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performed for dysphagia and bleeding (11). The patient
previously underwent a laparoscopic left ovariectomy be-
cause of ovarian endometriosis. At the time of hospital
admission, there was no history of abdominal pain or
gross haematuria. Furthermore, the menstrual pattern
was normal and there was no history of recent dyspau-
reunia, dysmenorrhea, or leucorrhoea. 

The ultrasonography (US) of the abdomen showed
some cystic formations in the left kidney, not reported
in abdomen US performed two years before. Then, con-
trast enhanced Computed Tomography (CECT) of ab-
domen was performed. It showed a small (maximum dia-
meter 2.5 cm) gastric polypoid lesion with a slight and
homogeneous contrast enhancement located in the
antrum, appearing suspicious for tumor of stomach.
CECT showed also multiple hyperattenuating nodular
cortical lesions (maximum diameter 1.8 cm), contiguous
among themselves with “bunch of grapes” appearance,
both in upper and mid poles of the left kidney (Figure
1 A, C). On the arterial and portal venous phases, de-
spite the evaluation of different areas of interest within
the lesions, it has never been observed significant
enhancement of the renal lesions themselves (Figure 1

B). These were considered compatible with hemorrha-
gic cysts but it was not possible to exclude other diagnosis.
Hystopathology of the gastric tumor revealed an advanced
gastric cancer and a Magnetic Resonance (MR) of the
abdomen was performed in order to characterize the re-
nal findings, revealing left renal cortical lesions, tending
to confluence, hyperintense on T1-weighted images and
with low signal on T2-weighted images. No significant
enhancement was demonstrated on post-contrast pha-
ses (Figure 2). However, due to the medical history of
gastric cancer, after a multidisciplinary discussion
between oncologists, surgeons and radiologists, a CT-
guided biopsy was suggested.

Case 2
In September 2016, a 39-years-old woman with newly

diagnosed skin melanoma was admitted to our De-
partment of Radiology for staging work-up. Since the
age of 22, the patient had suffered from ovarian endo-
metriosis, successfully regressed after 8 years of treatment
with hormonal therapy. At the time of diagnosis of me-
lanoma, there was no history of abdominal pain or gross
hematuria. 

Figure 1 - 40-years-old woman with renal endometriosis - Technique: Abdominal CT scans (120 kV, modulated mA, 0,6 mm slice thickness, 80 ml of Ultra-
vist 370) - Findings: A: Axial unenhanced CT image shows multiple hyperattenuating lesions (maximum diameter 1.8 cm, 67 HU) (arrow). A simple cyst coexi-
sts on the mid pole (maximum size of 2.4 cm) (curved arrow). B: Axial contrast enhanced CT image on corticomedullary phase demonstrates slight enhan-
cement of the renal lesions (80 HU) interpreted as “pseudoenhancement” (arrow). C: Coronal reformatted unenhanced CT image of the abdomen depicts
multiple hyperattenuating renal lesions in upper and lower poles of the left kidney, contiguous among themselves with "bunch of grapes" appearance, re-
lated to endometriotic lesions (arrow).
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CECT of the abdomen showed a left kidney redu-
ced in size (maximum diameter 8 cm), with multiple mil-
limetric spontaneously hyperattenuating cortical le-
sions, contiguous among themselves with “bunch of gra-
pes” appearance, with no significant enhancement after
contrast medium injection (Figure 3) considered as hae-
morrhagic cysts. However, medical history of skin me-
lanoma led the clinicians to request a CT-guided bio-
psy to exclude the diagnosis of renal metastases.

In both patients, a CT-guided biopsy of renal lesions
was performed: in both cases, pathological examination
revealed fibrocollagenous cysts lined by endometrial
epithelium, glands and stromal tissue, along with areas
of haemorrhage, hemosiderin and macrophages. Im-
munohistochemistry showed both stromal and epithe-
lial cells were focally positive for estrogen (ER) and pro-
gesterone receptors (PR). Based on these features, a dia-
gnosis of endometriosis involving the left kidney was gi-
ven. Patients were asymptomatic and did not need any
hormonal or surgical therapy for renal lesions. During
the follow-up, 6 months after the first imaging exami-
nation, no clinical changes occured, neither hematuria
in the urinalysis or modification of CECT findings.

Discussion

The pathogenesis of endometriosis is controversial
and includes ectopic transplantation theory, metapla-
sia of coelomic epithelium, autoimmunity, blood-
lymphatic embolism and embryonic theory (12). Re-
nal endometriosis is an extremely rare find of this di-
sease, which may remain asymptomatic for several years
and discovered incidentally, although it might present
as vague nonspecific symptoms (13). The presence of ge-
nitourinary symptomatology depends on the extent,
depth and location of the ectopic endometrium: this cy-
clically thickens and sheds in response to the changing
levels of ovarian sex hormones, resulting in the growth
of fibrous tissue and formation of the endometrioma in
the kidney. Repeated periodic bleeding may lead to hae-
morrhagic cysts, that gradually increase in the renal tis-
sue or invade the renal capsule, causing abdominal pain
(6). Gross haematuria is clinically manifest when the le-
sions break into the renal calyces, while blood clots and
deciduous endometrium may cause ureteral obstructions,
which may evoke renal colic pain (13). Rarely, renal en-
dometriosis can result in asymptomatic kidney dy-
sfunction if a large endometriotic lesion involves directly

Figure 2 - 40-years-old woman with renal endometriosis - Technique: Abdominal MRI scans - Findings: A: pre-contrast three-dimensional fat-suppressed
T1-weighted gradient-recalled-echo axial image shows multiple hyperintense left renal cortical lesions, tending to confluence (arrows). A simple hypoin-
tense cyst coexists on the mid pole (curved arrow). B: three-dimensional fat-suppressed T1-weighted gradient-recalled-echo axial image after paramagnetic
contrast administration demonstrates no abnormal enhancement within the renal lesions (arrow). C: coronal turbo spin-echo T2-weighted image demon-
strates the presence of deoxyhaemoglobin and intracellular methaemoglobin within the endometriotic lesions, which appear entirely hypointense (shading
sign) (arrows). A simple hyperintense cyst coexists on the mid pole (maximum size of 2.4 cm) (curved arrow). 
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the renal pelvis, resulting in hydronephrosis (6). Our
cases were accidentally discovered in two asymptoma-
tic patients on abdominal imaging performed for
other indications. The absence of symptoms was pro-
bably related to the fact the endometriotic lesions were
confined within the renal cortex with no involvement
of the calyces. An early diagnosis of renal endometrio-
sis is primarily dependent on the knowledge of a me-
dical history of endometriosis. Persisting urinary symp-
toms in women with endometriosis or undergone gy-
naecological surgery, should suggest the diagnosis of uri-
nary tract endometriosis. However, cyclic hormonal
changes may affect both stromal and glandular com-
ponents in endometriosis, making the radiological
and pathological interpretation challenging.

The imaging features of renal endometriosis do not
facilitate accurate diagnosis. Although US is useful to dif-
ferentiate solid from cystic lesions and contrast enhan-
ced US increases the accuracy of the examination in the
evaluation of lesions of the urinary tract (14), US pro-
vides just little diagnostic information to identify renal
endometriosis.

CECT is commonly helpful to detect extragenital en-
dometriosis. Renal endometriosis is usually located in the

parenchyma and may have the appearance of multilo-
bular cyst, polypoid bulge or just scar tissue deformity.
Unenhanced CT may show lesions of several size, from
a few millimetres to 3 cm in diameter, with clear and ir-
regular borders. Lesion density is usually uniformly hy-
podense, but it changes with the menstrual cycle.
When ectopic endometrium bleeding occurs during the
menstrual period, the density of lesions may increase or
appear uneven. Renal cysts show attenuation value
between 0 and 20 HU on unenhanced CT, while renal
masses with 20-70 HU values (“danger zone”) require
further investigation, since renal cell carcinomas have ty-
pically these attenuation values (15). Moreover, renal le-
sions with HU values greater than 70 HU on unenhan-
ced CT are cystic lesions with haemorrhagic content in
99% of cases (15). Furthermore, it is possible to obser-
ve a “pseudoenhancement” (15), an increase in atte-
nuation values between 10 and 20 HU as a consequence
of beam hardening, as we observed in our cases. CECT
may show enhancement in the central part of endome-
triotic lesions and enhancement in the surrounding pro-
liferative fibromuscular tissue (13).

MR imaging, compared to CT, despite the higher co-
sts and longer acquisition times, shows superior contra-

Figure 3 - 39-years-old woman with endometriotic lesions of left kidney - Technique: Abdominal CT scans (120 kV, modulated mA, 0,6 mm slice thickness,
120 ml of Iomeron 350) - Findings: A: Axial unenhanced CT image shows multiple millimetric hyperattenuating renal lesions (72 HU) (arrow). B: Axial CT
image on portal venous phase demonstrates not significant enhancement of the renal lesions (86 HU) (arrow) interpreted as “pseudoenhancement”. C: Co-
ronal reformatted unenhanced CT image of the abdomen depicts multiple hyperattenuating renal lesions in upper and lower poles of the left kidney with
"bunch of grapes" appearance, related to renal endometriosis (arrows).
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st resolution that could lead to an easier determination
of renal endometriosis extention and may help in diffe-
rential diagnosis from haemorrhagic cysts. Typically, en-
dometrioma of kidney appears as a cystic mass, with oc-
casional internal septa or blood. The solid components
of renal endometrioma usually show hypointensity or
isointensity on T1-weighted and hypointensity on T2-
weighted images. No significant contrast enhancement
is generally seen. MR demonstrates the haemorrhagic na-
ture of the lesions, with areas of increased and decreased
signal intensity, which may be seen on T1- and T2-wei-
ghted images (16). In particular, the “shading sign” is a
typical MR finding of endometriotic lesions, that helps
to differentiate these latter from other blood containing
lesions (e.g. haemorrhagic cysts). This sign consists of loss
of signal intensity on T2-weighted images of lesions, whi-
ch appear hyperintense on T1-weighted images; it may
involve only a small portion or the entire cyst. The low
signal on T2-weighted sequences is due to high con-
centration of protein and iron within the endometrioma
because of recurrent hemorrhages. The degree of shading
can vary from faint to complete signal loss. Conversely,
marked loss of signal intensity on T2-weighted images
is not usually seen in haemorrhagic cysts. Without re-
current haemorrhages and concentration of haemoglo-
bin derivatives (deoxyhaemoglobin and methaemoglo-
bin), viscosity of the cyst remains lower and shading sign
is unlikely to be observed (17). Diffusion weighted ima-
ging is a MR sequence which provides functional infor-
mation by probing the random motion of water mole-
cules in biological tissues, also with a quantitative asses-
sment of diffusivity calculated on the ADC map (18-23).
Endometriomas tipically show low ADC values mainly
due to “T2 blackout effects”, related to the low T2-
weigthed signal intensity of the lesions (24). To our know-
ledge, patient of “Case 1” is the first documented report
in the English literature describing MR features of renal
endometriosis with haemorrhagic cystic appearance.

Regarding the possible role of nuclear medicine pro-
cedures, while FDG-positron emission tomography
(PET) plays a crucial role in oncologic diseases of the uri-
nary tract (25), it does not seem to be useful for detec-
tion and staging of endometriosis, since endometriotic
lesions do not show hypermetabolic activity (26).

The recurrence of symptoms, usually correlated

with patients’ menstrual cycles, may lead to the adop-
tion of medical approaches, including hormonal thera-
pies such as GnRH agonists and oral contraceptives, whi-
le surgical therapeutic strategies, in particular laparoscopic
management, should be considered for large renal en-
dometriomas or persistent obstructive uropathy (6, 27,
28). These surgical procedures should to be performed
by a surgical team experienced in general, gynaecologi-
cal, adrenal and urological laparoscopic surgery also in
urgency setting because we well know the possible in-
traoperative complications of this kind of surgery as
bowel, bladder, ureteric and vascular injuries (29-35).

Conclusion

Our cases are two examples of asymptomatic patients
with history of ovarian endometriosis and incidental de-
tection of renal endometriotic lesions, subsequently hi-
stopathological examined. These patients do not need any
therapy for renal lesions being asymptomatic and un-
changed on the subsequent imaging examinations.
From literature data most of the previously reported
examples of endometriosis of kidney are found in
symptomatic patients.

In conclusion, renal endometriosis is a rare entity that
may be asymptomatic or clinically controversial and the
diagnosis is possible only in presence of an appropriate
clinical assessment. CECT and MR may be helpful in
staging the disease process and for differential diagno-
sis from other blood containing lesions, although defi-
nitive diagnosis requires histological confirmation by iden-
tifying endometrial glands and stroma within the renal
lesions.
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