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Abstract

Background Horseshoe kidney is the most common renal fusion anomaly, and Wilms tumor is the most frequent
renal malignancy in children. The occurrence of Wilms tumor in association with horseshoe kidney is a scarce anom-
aly. However, the arising of a teratoid type, which is a rare variant of Wilms tumor in a horseshoe kidney, is exception-
ally unique.

Case presentation This report presents a 5-year-old male admitted with horseshoe kidney involved by a large het-
erogeneous calcified mass that was diagnose on biopsy as Wilms tumor blastemal dominant. According to the local
and regional extension and metastatic tumor in the lungs, the patient underwent neoadjuvant chemotherapy

and then surgery. Post-operative pathologic findings confirmed the diagnosis of teratoid Wilms tumor.

Conclusions The occurrence of renal anomalies associated with a malignancy might be more frequent in the clinical
environment. There are numerous differential diagnoses for renal tumors and masses, but the possibility of excep-
tional anomalies should not be denied, and clinicians should be prepared for these occasions. Although studies
propose that chemotherapy has a trivial effect on teratoid Wilms tumors, it is essential to evaluate the tumor for any
possibility of regression in non-teratoid regions before proceeding to upfront tumoral resection.
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Background

The horseshoe kidney is the most typical renal fusion
anomaly amongst children (0.25%) and is associated with
a broad diversity of urological and non-urological anom-
alies [1]. Wilms tumor is the most common renal malig-
nancy and the third most common solid malignancy in
pediatrics [2]. The occurrence of Wilms tumor in a horse-
shoe kidney is a rare identification (0.4%—0.9%) [3], and
a teratoid Wilms tumor emerging in a horseshoe kidney

*Correspondence:

Ali Ghasemi

a.gasemi2012@yahoo.com

Kazem Ghaffari

kg.hematology@gmail.com

! Department of Pathology, School of Medicine, Iran University of Medical
Sciences, Tehran, Iran

2 Department of Pediatric, School of Medicine, Iran University of Medical
Sciences, Tehran, Iran

3 Oncopathology Research Center, School of Medicine, Iran University
of Medical Sciences, Tehran, Iran

4 Department of Pediatric Hematology and Oncology, School

of Medicine, Iran University of Medical Sciences, Tehran, Iran

° Department of Biochemistry and Hematology, Faculty of Medicine,
Semnan University of Medical Sciences, Semnan, Iran

© Department of Hematology and Blood Transfusion Sciences, School

of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran,
Iran

’ Department of Basic and Laboratory Sciences, Khomein University

of Medical Sciences, Khomein, Iran

B BMC

is considerably unique (around 30 cases reported in the
literature with favorable outcomes) [4]. This report pre-
sents a case of internal teratoid Wilms tumor identified
in a horseshoe kidney and describes the diagnosis proce-
dures, neoadjuvant chemotherapy and tumor resection.
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Case presentation

A 5-year-old male was referred to the pediatric hospital
due to the detection of an unidentified abdominal mass
in ultrasonography. He presented with intermittent fever,
hematuria, and anorexia for two days. The patient’s vital
signs were within normal ranges, and he had not been
prescribed any medication before his visit. Laboratory
studies revealed normal complete blood count, blood
urea nitrogen, creatinine, and uric acid, but C-reactive
protein was above the normal range (34.3 mg/L). Uri-
nalysis indicated hematuria (++ +) and proteinuria (+ +).
Another ultrasonography was carried out and showed a
fusion of the lower poles of both kidneys in front of the
descending aorta and identified the horseshoe kidney. It
was also stated that the family has no history of horse-
shoe kidney. The liver and spleen were normal. A hetero-
geneous mass with calcification foci about 120 109 x 92
mm on the right kidney with necrotic and cystic regions
and retrocaval lymphadenopathy with a maximum size
of 25X 30 mm were found. An abdominal CT scan was
performed, and the results matched the ultrasonography
results (Fig. 1). A thoracic CT scan was also performed
and revealed metastasis and increased peripheral densi-
ties in dependent segments of both lungs (Fig. 2). In addi-
tion, as a routine procedure after hospital admission, a
Polymerase chain reaction test was performed to rule out
any possible Covid-19 involvement, which was negative.
Due to the presence of the calcified renal tumor, a pre-
liminary diagnosis of Wilms tumor or neuroblastoma was
established, and to determine the definite diagnosis an
open biopsy was performed instead of core needle biopsy
because of tumor inaccessibility (horseshoe kidney) and
high risk of bleeding. Immunohistochemistry revealed
the expression of Wilms tumor 1 (WT1) and PAX8 bio-
markers, and none of the neuroblastoma markers were

Fig. 1 Abdominal CT scan showed a heterogeneously enhancing
mass with calcification foci in right kidney with extension to the right
subhepatic zone (asterisk)
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Fig. 2 Thoracic CT scan showed a 2.5 mm solid nodule
in the anterior segment of the right upper lobe and another 3.3 mm
nodule in the left lung — same location (arrowheads)

found, and microscopic evaluation showed the presence
of a Wilms tumor blastemal cell dominant. In accord-
ance with these findings, the pathology department made
a diagnosis of Wilms tumor (stage 4). Concerning the
tumor size and the horseshoe kidney, an up-front sur-
gery according to the National Wilms Tumor Study-5
(NWTS-5) protocol was not possible. Therefore, the
patient underwent neoadjuvant chemotherapy with vin-
cristine, actinomycin-D, and doxorubicin. After 6 weeks
of chemotherapy, the lung metastases were completely
resolved but primary flank tumor was still unresectable.
After 12 weeks of chemotherapy, a follow-up CT scan
was conducted, and the tumor regressed to 74x85x 105
mm and no lung metastasis was present. Then the patient
was referred to the surgery department for tumor resec-
tion (right total nephrectomy) (Fig. 3). Lymph node dis-
section or sampling was not done at the discretion of
the surgeon. After removing the tumor, it was sent to
the pathology department for further evaluation, and
the tumor turned out to be a teratoid Wilms tumor.
The macroscopic evaluation of the resected tumor indi-
cated a solid-cystic tumoral mass with extensive necro-
sis regions. Viable residual tumor was estimated about
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Fig. 3 Post-chemotherapy resected tumor with extensive necrosis
and residual solid mucinous parts
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20% of the main tumoral mass with an elastic consistency
(Fig. 4a). Microscopic findings were the teratoid Wilms
tumor with blastemal, stromal, and epithelial cells mixed
with heterologous elements with no evidence of anapla-
sia, no nephrogenic rest, and no renal sinus or intrare-
nal vessels’ invasion (Fig. 4b). The surgical margins were
free of tumor. The final tumor staging was determined as
stage IV. After surgery, the patient underwent the adju-
vant chemotherapy with vincristine, cyclophosphamide,
doxorubicin and etoposide for about 31 weeks. After the
completion of adjuvant chemotherapy cycles, the patient
was released from the hospital and instructed to revisit
every three months (two times), six months (two times),
and annually for follow-up (blood urea nitrogen, creati-
nine, urine culture/analysis, and abdomen/pelvic sonog-
raphy). Serum creatinine levels after nephrectomy and
during chemotherapy cycles were in normal range (0.8—1
mg/dL).

ciliated glands, and heterologous ciliated glands. (CELLNAMA LS5 Slide Scanner, CELLNAMA Co,, Tehran, Iran)
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Discussion and conclusions

Although the identification of horseshoe kidneys in pediat-
rics is common [5], the chance of Wilms tumor occurrence
in these patients is sparse [3, 6, 7]. Furthermore, horse-
shoe kidneys would increase the likelihood of developing
urological abnormalities such as pelvic-ureteric junction
obstruction and vesicoureteral reflux (10-80% and 25%
respectively) and Wilms tumor two times higher than the
average population [8-10]. There are speculations about
the etiology of Wilms tumor in patients diagnosed with
horseshoe kidneys. Some suggest the Wilms tumor is a
consequence of sequestered metanephric tissues blaste-
mas in the isthmus. In contrast, others believe the embry-
onic lesion that leads to horseshoe kidney would make the
kidney prone to other abnormalities such as Wilms tumor
[3, 9]. It is now clear that several Wilms tumor-related
genes play a crucial role in the development of the kidney,
and this tumor can emerge from deviant fetal nephrogen-
esis [11]. One study demonstrated that Wilms tumors are
linked to the presence of nephrogenic rests [10]. These
metanephric tissues may undergo hyperplasia or neoplasia,
which may lead to the development of the Wilms tumor
[12]. Research on children with WAGR syndrome showed
deletions in chromosome 11p13, leading to the discovery of
WT1 and PAX6 [13, 14]. In our case, excluding the tumor,
the only anomaly was the presence of a horseshoe kidney
with no previous history of hospitalization. This indicates
that congenital abnormalities (in this case, horseshoe kid-
ney) would increase the chance of developing urological
anomalies [15]. Because Wilms tumor and neuroblastoma
are the most common retroperitoneal tumors in pediatrics,
our first differentiated diagnoses were between those two.
Teratoid Wilms tumors are associated with calcified den-
sities [10, 16] and are recognizable for their heterotopic
organ formation [17]. The presence of calcification foci in
the CT scan and the absence of heterotopic organ forma-
tion in the biopsy were the primary sources of our uncer-
tainty for a definite pre-operative diagnosis. Microscopic
evaluations of the resected tumor resolved these concerns
because of cartilage and bone formations that led to the
generation of calcified densities. Also, another helping fac-
tor in distinguishing teratoid Wilms tumor is the deletion of
the short arm of chromosome 11 [18], which the patient’s
family could not afford the procedure. There are several
treatment protocols to manage pediatrics with Wilms
Tumors, and the two significant advocates of these proto-
cols are National Wilms Tumor Study (NWTS) and Inter-
national Society of Paediatric Oncology (SIOP). Regarding
histopathological findings, NWTS favors upfront nephrec-
tomy with the addition of a thoracic CT scan for possible
metastasis, while SIOP prefers pre-operative chemotherapy
to reduce the size of a tumor in combination with x-rays
to detect metastasis. Also the presence of the tumor in a
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horseshoe kidney as well as the lung lesions, both are addi-
tional factors that necessitate the use of neoadjuvant chem-
otherapy [19]. Researchers have believed teratoid Wilms
tumors are resistant to chemotherapy, and upfront resec-
tion is preferred [20-22]. Because most of our patient’s
tumor was blastemal, they responded considerably well to
chemotherapy and regressed. However, as studies had sug-
gested, the teratoid part of the tumor did not respond to
chemotherapy at all.

The occurrence of renal anomalies associated with a
malignancy might be more frequent in the clinical envi-
ronment. There are numerous differential diagnoses for
renal tumors and masses, but the possibility of exceptional
anomalies should not be denied, and clinicians should be
prepared for these occasions. The report of rare cases like
this may encourage practitioners to detect renal tumors at
an early stage in children diagnosed antenatally with horse-
shoe kidney. Although studies propose that chemotherapy
has a trivial effect on teratoid Wilms tumors, it is essential
to evaluate the tumor for any possibility of regression in
non-teratoid regions before proceeding to upfront tumoral
resection.
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