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ARTICLE INTFO ABSTRACT

Article history: Wilms’ tumor accounts for the majority of renal tumors in children. Rarely, Wilms’ tumor
Received 2 May 2021 may metastasize to the bone. We present a case of a 15-month-old female who presented
Accepted 4 May 2021 with severe abdominal distension and signs of cachexia. Abdominal ultrasonography and

radiography of the abdomen both demonstrated a large abdominal mass. Follow-up com-
puted tomography of the abdomen revealed a heterogeneous intra-abdominal mass arising

from the left kidney which was surrounded by a thin rim of renal parenchyma. Biopsy of the
mass revealed findings consistent with Wilms’ tumor. The patient was 14 months status-
post nephrectomy and chemoradiation but returned to the clinic with left facial swelling.
Magnetic resonance imaging of the face demonstrated a multilobulated, heterogeneously
enhancing solitary mass lesion in the left temple centered in the left zygoma with signs of
bone breakdown. Despite its rarity, metastatic Wilms’ tumor to bone should be considered
in a child presenting with a new focal mass overlying bony-structures.
© 2021 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/)

malignancy [1]. WT is an embryonal childhood tumor of
metanephric origin and WT appears histologically similar to
cells seen in the early stages of nephrogenesis [2]. Metasta-
Wilms’ tumor (WT) accounts for up to 95% of renal tumors sis occurs in the minority of patients, most frequently to the
in children and is therefore the most common abdominal  lung parenchyma, and to a lesser extent the liver and regional
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Fig. 1 - Ultrasound of the abdomen in both sagittal and transverse left views demonstrating a large heterogeneous mass in

the central abdomen with internal blood flow.

lymph nodes. Rarely, WT may metastasize to unusual loca-
tions, such as the bone marrow, bones, and secretory glands
[3]. Approximately 1.3% of patients with WT develop bone
metastasis [4]. We present an unusual case of metastatic WT
to the patients zygoma with local extension into the facial soft
tissue.

Case presentation

The parents of a 15-month-old female brought the patient
into the emergency department due to abdominal distension.
Despite 2 months of attempting to change the patient’s diet,
they were concerned that the distension did not resolve, and
that the patient appeared to have lost weight in her upper
body. In the emergency department, the patient was febrile
but responded appropriately to acetaminophen. The parents
deny rash, nausea, vomiting, diarrhea, constipation, appetite
changes, shortness of breath, lymphadenopathy, and edema.
On physical exam, the patient was a nonverbal female with
sunken eyes, no muscle tone in the upper extremities bilater-

ally, cachectic-appearing ribs visible over the chest, and had
a large protruding abdomen. Laboratory evaluation showed
hyponatremia, hyperkalemia, and very low hemoglobin (5.3
g/dL) and hematocrit (18.4%) but no leukocytosis. Radi-
ologic imaging was ordered to evaluate the abdominal
distension.

Abdominal ultrasound (Fig. 1) demonstrated a large, het-
erogeneous mass-like lesion in the central abdomen with
internal blood flow. This lesion was too large to adequately
evaluate with ultrasound. Abdominal radiography (Fig. 2)
demonstrated bulging of the flanks bilaterally. Most of the
bowel loops were displaced in the right abdomen due to the
mass effect, but no evidence to suggest bowel obstruction. A
follow-up computed tomography (CT) of the abdomen with
contrast (Fig. 3) demonstrated a large, heterogenous intra-
abdominal mass occupying most of the abdomen, measuring
18.3 x 13.6 x 14.2 cm. The mass arose from the left kidney and
a thin rim of left renal parenchyma was identified on the pos-
terior medial aspect of the mass. Moderate right hydronephro-
sis was present, which may be secondary to obstruction of
the right ureter by the large intra-abdominal mass. The ab-
dominal aorta and right kidney were displaced by the mass.
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Fig. 2 - Upright sitting anterior-posterior radiography of the
abdomen demonstrating bulging of the flanks bilaterally
with displacement of the bowel loops to the right abdomen.

A small nodular density in the medial aspect of the right lung
base was present. Further characterization of this nodule
with CT of the thorax with intravenous contrast revealed
the nodule measured 1.1 x 0.9 x 0.8 cm in the right lower
lobe.

The patient was scheduled for a peripheral intra-arterial
central catheter placement and image-guided left renal mass
biopsy. Surgical pathology (Fig. 4) revealed a triphasic malig-
nant neoplasm composed of blastema, epithelial elements,
and myxoid stroma with immature spindle cells. Neoplastic
cells exhibited moderate nuclear pleomorphism, individual
cell necrosis, and numerous mitoses. Multipolar mitoses or
nuclear features of anaplasia were not identified. Immunohis-
tochemistry revealed positive expression of CD56 and WT-1
by the neoplastic cells, consistent with nephroblastoma (WT).
Given the very large size of the tumor, she was not a surgical
candidate. The patient was seen by the pediatric hematology-
oncology service who treated the patient with 4 cycles of vin-
cristine, 1 cycle of vincristine and dactinomycin, and 1 cycle
of vincristine and doxorubicin.

The patient began to significantly improve following
correction of her pre-admission malnutrition and tumor
shrinkage secondary to chemotherapy. She was then seen
by pediatric surgery and was found to now be a surgical
candidate for excision/debulking procedure. She underwent
an exploratory laparotomy and left nephrectomy, partial
ureterectomy, and excision of retroperitoneal midline mass
(presumed to be a paraaortic lymph node). The patient
did well post-operatively. Surgical pathology of the intra-
abdominal mass (Fig. 5) revealed findings consistent with
WT, in addition to metastatic WT to the paraaortic lymph

Fig. 3 - CT of the abdomen demonstrating a large,
heterogeneous intra-abdominal mass occupying the
majority of the abdomen. The mass is seen arising from
the left kidney and a thin rim of left renal parenchyma
(yellow arrows). Displacement of the abdominal aorta (red
arrow) and bowels (orange arrows) is seen. A small nodular
density in the medial aspect of the right lung base is seen
(blue arrow). (Color version of figure is available online).

node. Cytogenomic microarray analysis using an Affymetrix
OncoScan TM CNV array (Thermo Fisher Scientific, Waltham,
MA, US) to detect copy number gains and losses, as well
as regions of homozygosity (usually indicating loss of het-
erozygosity in tumor samples). In the DNA isolated from this
patient’s WT sample (estimated to be 70% tumor by pathology
review), copy number loss/loss of heterozygosity for 1p and
copy number gain of 1q was observed. Copy number loss/loss
of heterozygosity for 16q was not observed. The patient then
received radiotherapy to the whole abdomen to a dose of 1050
cGy in 150 cGy daily fractions (7 fractions total).

The patient did well for 14 months but returned to the pe-
diatric hematology-oncology clinic presenting with a new fa-
cial swelling below the left eye. The mom reports that she no-
ticed the swelling a couple of weeks prior and appears to be
worse in the morning and gradually improved throughout the
day. Parents deny any recent fever, eye pain, loss of appetite,
and weight loss. The patient was able to move her eye without
problems on physical exam.

Magnetic resonance imaging (MRI) of the face with and
without intravenous contrast (Fig. 6) demonstrated a multilob-
ulated, heterogeneously enhancing solitary mass lesion in the
left temple centered in the left zygoma measuring approxi-
mately 3.1 cm x 2.5 cm x 3.0 cm. The mass was hypointense on
T1-weighted imaging, hyperintense on T2-weighted imaging,
and demonstrated significant diffusion restriction. The mass
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Fig. 4 - Microscopic examination showed a triphasic malignant neoplasm composed of blastema, epithelial elements, and
myxoid stroma with immature spindle cells (H&E - A: 40X, B: 100X, C: 400X). Neoplastic cells exhibited moderate nuclear
pleomorphism, individual cell necrosis and numerous mitoses. These cells stained diffusely positive for WT1 (D) and CD56

(E), and focally for P53 (F).

extended into the left peri-zygomatic soft tissues. There was
mass effect with effacement of the left aspect of the extra-
conal fat abutting the globe and very mild left proptosis was
noted. The extraocular muscles were symmetric and demon-
strated normal morphology. No abnormalities were seen in
the bilateral optic nerve sheath complexes or optic chiasm.
There was no abnormal signal or abnormal enhancement of
the brain parenchyma.

A Dbiopsy of the facial mass was ordered. Pathology
(Fig. 7) shows sections of bone involved by a small blue
cell tumor with tubule formation and a stromal compo-
nent. There is no evidence of anaplasia. The observed tu-

mor cells appeared similar to the prior kidney tumor pathol-
ogy. The tumor cells were negative for S100, p63, and WT-
1. PAX-8 immunostain was positive in tumor cells, which
supported the diagnosis of metastatic WT. Whole-body nu-
clear medicine bone scan with technetium-99m labeled with
methylene diphosphonate and a CT of the thorax, abdomen,
and pelvis did not show other areas of metastatic disease.
The patient was scheduled for chemotherapy followed by ra-
diation therapy. The simulation CT for radiation planning
(Fig. 8) demonstrated an expansile osteolytic lesion measur-
ing 3.0 x 2.2 cm within the left lateral orbit wall expanding
into the temporal process of the zygomatic bone with notable
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Fig. 5 - Sections of the main tumor excised after neoadjuvant chemotherapy. Microscopic examination revealed Wilms’
tumor (H&E - A: 40X, B: 100X) composed of blastemal and epithelial cell types (C: H&E - 100X) in the background of

extensive necrosis with treatment effect (D: 40X).

mass effect and distortion of the left lateral aspect of the left
eye.

Discussion

The majority of patients with WT present with a solitary tu-
mor. Patients may present with bilateral synchronous solitary
tumors (57%) or multifocal tumors within a single kidney (10%)
[5]. The vast majority of patients with WT present with an
asymptomatic abdominal mass, though some patients (20%-
30%) may present with signs and symptoms of abdominal
pain, malaise, or microscopic or macroscopic hematuria [6].
Radiologic imaging plays an important role in diagnosing, lo-
coregional staging, evaluation of distant metastatic disease,
and surveillance of WT.

Initial imaging of a suspected renal mass consists of ultra-
sonography. If a renal mass is found, then the origin of the
mass should be evaluated, though this may be difficult if the
mass is retroperitoneal or there is anatomical distortion sec-
ondary to the mass. Renal masses tend to distort normal renal
parenchyma and may move during normal respiratory cycles.
On the contrary, renal masses that breach the renal capsule
and invade adjacent structures may not move. On ultrasonog-
raphy, WT may be variably echogenic depending on the de-
gree of tissue necrosis and intratumoral hemorrhage. Evalua-
tion of the contralateral kidney is important to assess for syn-
chronous lesions [7]. It is essential to assess for local tumor
spillage by imaging the liver and rectouterine pouch. In the
setting where CT or MRI has not been utilized, intravascular
extension into the renal vein and inferior vena cava may be
evaluated using grayscale and color Doppler ultrasonography.
Both ultrasonographic settings are needed as tumor thrombus
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Fig. 6 — Axial (A, B), coronal (G, D), and sagittal (E, F) planes of a MRI of the face demonstrating a multilobulated,
heterogeneously enhancing solitary mass centered within the left zygoma (red circles; A-F). The mass is seen extending
into the left peri-zygomatic soft tissues with visible mass effect with effacement of the left aspect of the extraconal fat
abutting the globe. T1-weighted imaging (A, C) demonstrates a hypointense lesion, while T2-weighted imaging (B, D)
demonstrates a hyperintense lesion. Post-contrast images (E) reveal contrast uptake. Short tau intensity resonance imaging
reveals a hyperintense lesion without peritumoral inflammation. (Color version of figure is available online).

secondary to intravascular extension may result in a falsely
negative color Doppler evaluation [7,8].

Following ultrasonography, CT or MRI with contrast should
be used for staging and pre-surgical planning. Since CT and
MRI have been shown to be equivalent in diagnostic perfor-
mance for locoregional staging, institutions may opt for ei-
ther imaging modality. Evaluation using contrast-enhanced
CT of the thorax is recommended given that the majority of
metastatic WT is to the lung parenchyma and the addition of
the contrast allows for proper evaluation of hilar and intravas-
cular thrombus [3,7,9]. If MRI of the abdomen will be used for
locoregional staging, then CT of the thorax should be preferen-
tially completed before the MRI, especially if sedation is used
[7,10].1f the decision for CT of the abdomen and pelvis is made,

evaluation includes intravenous contrast in the portal venous
phase. Oral contrast and multiphase CT scanning should be
avoided due to its lack of added diagnostic benefit in children
[7,11].

Metastasis of WT to the bone is rare. Marsden et al. used
data from the Oxford survey of Childhood Cancer (1,368 pa-
tients) and found that the prevalence of bone metastasis was
1.3%, where the most common site was the spine [4]. Bond
and Martin performed a similar study with 1,267 patients and
found that 3.5% of patients developed bone metastasis with-
out a predilection for the involved site [12]. Data from both pa-
tient datasets revealed that patients with bone metastasis had
a poor prognosis. Bond and Martin reported 1 survivor (2.2%)
while Marsden et al. did not report any survivors [4,12]. This is
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Fig. 7 — Microscopic examination showed bone involvement with a small blue cell tumor with tubule formation and a
stromal component (A, B - H&E, 40X and 100X). Occasional mitoses were observed (C, green circle - H&E, 400X ). The tumor
cells stained positive for PAX-8 (D) and negative for S100, p63, and WT-1, supporting the diagnosis of metastatic Wilms

tumor.

in stark contrast to non-metastatic WT and metastatic WT to
the lung which both have excellent 5-year survival and overall
survival rates [13].

Metastatic WT bone lesions appear as osteolytic bone le-
sions on radiography. On CT, these lesions also appear lytic,
either represented as a permeative process (“moth-eaten ap-
pearance”) or geographic bone destruction. These lesions ap-
pear radiologically aggressive and tend to have poorly-defined
margins [12]. In our patient, the WT bone lesions were repre-
sented as a heterogeneously enhancing solitary mass that is
hyperintense on T2-weighted imaging surrounded by boney
destruction on MRIL

Fortunately, the overall survival of children with WT is over
90%, although certain molecular characteristics have been as-
sociated with worse prognosis (such as copy number gain of 1q
and diffuse P53 staining) [13-15]. Approximately 15% of chil-

dren treated for WT will relapse (usually <2 years after diag-
nosis), most commonly in the lungs (58%) and abdomen (29%)
[16-18]. Given these data, patients should be followed closely
with surveillance imaging to detect asymptomatic tumor re-
lapse or metastasis. The Children’s Oncology Group recom-
mends abdominal evaluation with CT or MRI of the abdomen
for the first 2 years following treatment, along with CT of the
thorax for the first 2-3 years and then switching to chest ra-
diography. Though, recent data from Mullen et al. revealed no
difference in overall survival when comparing CT from chest
radiography and ultrasonography despite a shorter median
time detection from diagnosis to recurrence by CT [19]. De-
spite some studies showing there may be benefit for nuclear
medicine surveillance imaging, there are no official recom-
mendations [20,21].
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Fig. 8 - Radiation oncology simulation CT of the head demonstrating an expansile osteolytic lesion (red circle) within the left
lateral orbital wall extending to the temporal process of the zygomatic bone. (Color version of figure is available online).

Conclusion

Wilms’ tumor has an excellent overall survival. However,
metastatic Wilms’ tumor, especially to bone, bears a signif-
icantly worse prognosis. Bone lesions are usually demon-
strated as osteolytic lesions on radiography and computed
tomography and hyperintense mass on T2-weighted mag-
netic resonance imaging. Surveillance imaging using cross-
sectional imaging or radiography has been shown to improve
overall survival.
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