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a b s t r a c t 

Teratomas commonly occur within ovaries, sacrococcygeal regions, testis, mediastinum, 

and intracranial regions. One of the rare sites for this tumor includes kidneys. Renal anoma- 

lies such as horseshoe kidneys with teratoma are one of the extremely rare presentations. 

The authors present a case of a large teratoma within a horseshoe kidney in an 8-year- 

old girl whose main clinical manifestation was abdominal distension. Intrarenal teratoma 

within horseshoe kidneys is a rare and interesting clinical entity that would require an ap- 

propriate therapeutic approach to salvage the kidneys and remove the mass. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Background 

More common sites for teratomas include the gonads, me-
diastinum, retroperitoneum, sacrococcygeal region, and the
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Fig. 1 – (A) Axial contrast-enhanced abdomen selected 

image: large lesion in the right side with fatty components 
(white arrow), dense irregular calcifications (green arrow). 
Anteriorly and contralaterally displaced bowel loops. The 
upper pole of the left kidney is also shown (open black 

arrow). Color version available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Contrast-enhanced abdomen selected axial image: 
horseshoe kidney, the right aspect of the horseshoe kidney 

(yellow arrow), the isthmus (red arrow), and the left aspect 
of the horseshoe kidney (green arrow). Acute angles on 

either side of the mass are noted with surrounding normal 
renal parenchyma (blue arrow) consistent with the claw 

sign. Color version available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[4] . The authors attempt to present a pediatric patient with
intrarenal teratoma in a horseshoe kidney. 

Case presentation 

An 8-year-old girl complaining of chronic abdominal disten-
tion was referred to the radiology department to undergo an
abdominal computed tomography (CT) scan. No urine analysis
or blood tests were performed since the primary concern was
abdominal distension and the patient was specifically sent for
an abdominal CT scan. There was no pertinent prior medi-
cal, family, and psycho-social history including any genetic
predisposition. No pertinent prior interventions were noted.
A contrast-enhanced abdominal CT scan was performed on
a 128-slice Siemens scanner. The images revealed communi-
cating lower poles of both kidneys consistent with a horse-
shoe kidney ( Fig. 1 ). There was a large complex mass aris-
ing from the right aspect of the horseshoe kidney. The claw
sign and embedded sign were demonstrated implying the ori-
gin of the lesion from the kidney ( Fig. 2 ). The mass demon-
strated gross dense calcifications with cystic spaces and a con-
siderable amount of fat components ( Fig. 3 ). It measured 17
cm × 11.7 cm × 12 cm in craniocaudal, anteroposterior, and
transverse dimensions respectively. There was a significant
mass effect resulting in the displacement of bowel loops with-
out obstruction. The liver was also slightly displaced antero-
superiorly. The lesion was exerting mass effect on the portal
vein. The lesion crossed the midline resulting in a slight right-
ward displacement of the abdominal aorta. No invasion of the
aforementioned vessels was detected. There were no findings
to suggest osseous or soft tissue metastatic disease ( Fig. 4 ). 

After establishing the diagnosis, the patient was trans-
ferred to another facility for further management. 

Discussion and conclusion 

Intrarenal teratomas are extremely rare [2 ,5] and only 20 case
reports have been reported in the literature from 1934 to 2004.
Out of these cases, only 5 had associated congenital abnor-
malities such as horseshoe kidney, prune belly syndrome, and
duplicated collecting system [6] . Few more case reports have
been reported in the literature in recent years bringing the
total to approximately thirty. The latest renal teratoma was
described by Balanji et al in 2018 where they found a ma-
ture teratoma within the renal pelvis [7] . The most common
location for teratomas are as follows: 40% in sacrococcygeal
region, 25% in ovary, 18% in mediastinum and neck, 12% in
testis, and 5% in brain tissues [5 ,8] . Its occurrence is consid-
ered less than 5% in the abdomen [5] . Mc Curdy explained the
first case of teratoma in 1934 in a patient with prune belly syn-
drome [5 ,9] . There is no literature evidence for gender or side
predilection in renal teratomas. There is a bimodal distribu-
tion of the retroperitoneal teratomas with a peak seen in the
first 6 months of life and the second peak in early adulthood
[5] . Teratomas are considered congenital tumors since they are
present birth or discovered prenatally [5] . Germ cell tumors
are subdivided into 5 subgroups which include teratomas,
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Fig. 3 – Contrast-enhanced abdomen selected coronal 
image: Right aspect of the horseshoe kidney (blue arrow) 
and lower pole of the left aspect of the horseshoe kidney 

(black arrow). Teratoma arising from the right aspect with 

dense calcifications (green arrow) and fatty components 
(yellow asterisk). Acute angles are demonstrated between 

the teratoma and horseshoe kidney consistent with a “claw 

sign.” The black asterisk is over a dense component of the 
mass. It may be partly fluid and partly soft tissue given 

some enhancement inferiorly. Color version available 
online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 – Contrast-enhanced abdomen selected sagittal 
image: The lower pole of the right aspect of horseshoe 
kidney demonstrated claw sign (brown arrow), dense 
calcifications (blue asterisk), fat components (green 

asterisk) and displaced bowel loops anteriorly (black 

arrow). Color version available online. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

yolk sac tumors, choriocarcinomas, embryonal carcinomas,
and germinomas [7] . Embryologically, the origin of teratoma
comes from all 3 germ layers [7 ,9] . Epidermoid and dermoid
cysts are both derived from ectoderm and ectodermal inclu-
sion cysts. Epidermoid cysts are lined only by squamous ep-
ithelium but dermoid cysts have complex tissue [10] . On histo-
logical basis, teratomas can be classified as mature or imma-
ture. Well-differentiated tissues such as dermal appendages,
teeth, and nervous tissues, [9] cartilage with bronchial struc-
tures, and bronchial glands are more likely to be present in a
mature teratoma, [5] while there are primitive neuroepithelial
elements in immature teratomas [7 ,9] . Immature teratomas
typically demonstrate larger intralesional solid components
as opposed to mature teratomas [7] . The occurrence of imma-
ture renal teratomas is extremely rare as there are only 3 re-
ported cases in the pediatric literature [11] . There are a few
tumor markers that germ cell tumors produce, for instance,
yolk sac tumors produce alpha-fetoprotein, and choriocarci-
noma produces B-HCG [7] . Beckwith suggests that a tumor
should be termed a “renal teratoma” if it meets the following
2 criteria: (1) The entire lesion should be within the kidney,
not outside the renal capsule and distant teratomas should
be excluded to rule out metastasis, (2) tumor should exhibit
heterotopic organogenesis.” [3 ,5 ,11 ,12] . Patients may present
with nonspecific symptoms including abdominal pain, consti-
pation, hematuria, [7 , 1] abdominal mass, and anorexia [3 ,9] .
Ultrasound of the abdomen is the first-line imaging investi-
gation [7] that reveals a cystic heterogeneous, complex mass
with irregular foci of calcifications within it [6 ,7] . On a plain ra-
diograph, large abdominal mass can be noted crossing midline
with calcifications [6 ,7] and visualization of teeth or bony com-
ponents are characteristic of teratoma [7 ,9] . CT Findings that
are in favor of teratoma include adipose tissue, calcifications,
or bony components [7 ,13] while complex mass lesion hav-
ing adipose tissue and wall calcifications are highly sugges-
tive of the cystic type of teratoma [5 ,7] . The only reported case
in which MR imaging was performed, revealed a mass with
heterogeneity and low signal intensity [5] . Epidermoid cysts
would demonstrate water attenuation in both CT and mag-
netic resonance imaging examinations in most of the cases.
Dermoid cysts would depict negative attenuation of −60 to
−90 HU in CT scan demonstrating true adipose tissue and high
signal intensity in T1 weighted images in magnetic resonance
imaging [10] . Mature teratomas of the kidney are usually be-
nign with no metastatic incidence reported in the literature.
In contrast, the metastatic disease has been found in mature
teratomas arising from other organs [9] . Complete excision
of teratomas is suggested and chemotherapeutic treatment
is deemed unnecessary [5] . Surgical excision alone is consid-
ered an effective treatment in patients with pure immature
teratomas because of 3-year event-free survival ( > 85%) [1 ,5] .
There is a limited follow-up data available following surgical
treatment of intrarenal teratomas. 
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There is a limited amount of case reports regarding in-
trarenal teratoma within horseshoe kidneys of which only 5
cases are reported in the literature which were associated with
congenital abnormalities. 
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