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ABSTRACT

Wilms tumor, also known as nephroblastoma, is the most common renal cancer in in-
fants and young children. Typical treatment combines surgery, chemotherapy, and some-
times radiotherapy. Prognosis is generally favorable when the disease is detected and
treated early.

We report a typical case of Wilms tumor in a 12-month-old infant and discuss the specific
aspects of management in this case. Our patient underwent abdominal ultrasound (in-
stead of MRI due to limited resources) and CT scan, which revealed a large lower-pole
left renal mass suggestive of nephroblastoma. She subsequently received neoadjuvant
chemotherapy according to the GFA/nephro 2005 protocol, followed by nephrectomy
with removal of lombo-aortic and mesenteric lymph nodes. Histopathology confirmed a
blastemal-type Wilms tumor, high-risk, stage II (SIOP 2001 classification), with intra-
abdominal rupture. Radiotherapy was indicated due to high-risk stage and rupture, with
a total dose of 12.5 Gy in 10 fractions.
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1. Introduction

Wilms tumor (nephroblastoma) is a malignant renal
tumor arising from embryonal-like tissue. It is the
most common pediatric renal tumor (>90%) and ac-
counts for 5-14% of all childhood cancers. It is spe-
cific to early childhood, most frequenty between 1
and 5 years. The tumor grows rapidly and locally,
with potential lung metastases.

Its treatment is specific in this age group due to
renal immaturity, which requires adjusted doses and
carries an increased risk of long-term effects. Special-
ized care improved treatment outcomes, with cure
rates around 90%.

Management typically involves initial chemo-
therapy, nephrectomy, and, depending on risk factors,
postoperative chemotherapy and/or radiotherapy.

We report the case of a 12-month-old infant
treated in our department, highlighting the particular-
ities of external radiotherapy in such a young patient.

2. Case Presentation

The 12-month-old infant was born at term, without
major complications or other associated diseases. She
had no relevant family history of oncologic disease.

The initial symptoms were abdominal distension
and postprandial vomiting. Physical examination re-
vealed a firm abdominal-pelvic mass with contrala-
teral venous circulation.

An abdominal ultrasound and a thoraco-abdom-
inopelvic CT scan were performed instead of an MRI
due to the unavailability of a timely appointment. The
CT scan revealed a large left renal mass in the lower
pole, causing ureteropelvic dilatation, suggestive of a
nephroblastoma (Figure 1).
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Figure 1. Axial CT image revealed a massive tumor of the left kidney

The patient received neoadjuvant chemotherapy
per GFA/nephro 2005 protocol with carboplatin and
etoposide (6 cycles) because it was considered a stage
IT with risk of intra-abdominal rupture. This protocol
was used because it aligned with institutional practice,
and it was adapted to local resources. More recent rec-
ommendations were issued by UMBRELLA SIOP-
RTSG 2017. Treatment side effects included leuko-
penia and thrombocytopenia, which were managed
with growth factor support. She subsequently under-
went nephrectomy with lombo-aortic and mesenteric
lymphadenectomy (10 regional nodes were excised).
Postoperative recovery was uneventful.

Histology and immunohistochemistry ~con-
firmed a blastemal-type Wilms tumor, high-risk, stage
II (SIOP 2001 classification), with intra-abdominal
rupture.

Two months post-surgery, the infant was in
good health. Radiotherapy was performed to the
whole abdomen using 3D-conformal radiotherapy (6

MeV photons). The total dose was 12.5 Gy in 10 frac-
tions (1.25 Gy/fraction) over 16 days (April 14-May
5,2023).

The CTV encompassed the entire abdominal
cavity, and the PTV was defined by adding a 1em
margin to the CTV. Dosimetric planning involved
two anteroposterior fields and one right lateral field to
spare the right kidney.

Dose constraints were respected: right kidney
(the contralateral kidney): Dmean = 11.4 Gy, V12=0,
V15 = 0. Liver Dmean = 0 Gy. Dmax spinal cord: 12
Gy and homogeneous dose distribution across bone
marrow. (Figure 2)

The treatment was interrupted at the fifth radio-
therapy session due to febrile neutropenia and grade 2
anemia, for which the patient was hospitalized and re-
ceived a platelet transfusion and antibiotics. Another
side effect was localized erythema. Following radio-
therapy, the patient received adjuvant chemotherapy
and remained without evidence of relapse.
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Figure 2. Dosimetry image of our patient show-
ing the coverage of the different volumes

3. Discussion

Wilms tumor usually occurs in children < 5 years of
age, but it may sometimes be diagnosed in older chil-
dren and exceptionally in adults. It accounts for nearly
4% of cancers in children < 15 years. Synchronous
and bilateral tumors are observed in nearly 5% of pa-
tients (1,2).

It is most often revealed by a random mass syn-
drome. More rarely, hematuria (20%) or a cracking
or tumoral rupture with acute abdomen occurs (2).

The workup includes clinical abdominal exami-
nation, followed by ultrasound and MRI. The defini-
tive diagnosis is based on the anatomo-pathological
examination.

In Europe, according to the guidelines of the In-
ternational Society of Pediatric Oncology (SIOP),
needle biopsy is not systematically done unless the
child is over 10 years old. Between 6 months and 9
years, the child is treated with a standard preoperative
chemotherapy regimen (3).

Radiological imaging is of fundamental im-
portance in the diagnosis of renal tumors, particularly
to identify children who may benefit from initial sur-
gical treatment or to indicate a biopsy for preoperative
histopathological confirmation before starting cyto-
toxic treatment. However, there are no pathogno-
monic imaging results that clearly differentiate Wilms

tumors from other renal tumors, nor among the het-
erogeneous group of Non-Wilms Renal Tumors
(4,5). MRI or high-quality computed tomography
can reveal important features to help predict histolog-
ical diagnosis, in combination with clinical features,
and to inform the choice of initial therapeutic ap-
proaches (e.g., preoperative empirical chemotherapy,
biopsy, etc.) (5).

In our case, the UMBRELLA protocol was fol-
lowed: chemotherapy first, followed by surgery, radi-
ation, and adjuvant chemotherapy.

The UMBRELLA protocol continues to recom-
mend actinomycin D and vincristine for preoperative
use in newly diagnosed patients with Wilms tumor
aged 6 months, based on the results of the SIOP trials,
which showed a reduction in tumor size with these
agents (6,7). This benefit was also independently ob-
served in the UKW3 randomized controlled trial con-
ducted by the UK Children’s Cancer and Leukemia
Group (UKCCLG) (8).

After preoperative chemotherapy, radical ne-
phrectomy is the standard of care for children with
Wilms tumor according to the UMBRELLA proto-
col, which specifies surgical guidelines and emphasizes
the importance of collecting a minimum of 7 local
lymph nodes for precise staging (9,10).

The reason for nephrectomy in infants at first is
that a greater proportion of renal tumors in this age
group are mesogenic congenital tumors, congenital
mesoblastic nephroma, or malignant rhabdoid tu-
mors that require surgery alone. (11,12)

Complete abdominal radiation therapy is indi-
cated in the following cases: intermediate risk or high
risk tumors with a major tumor rupture (visible on
imaging or during surgery), preoperative or peropera-
tory tumor rupture, or macroscopic peritoneal depos-
its, according to the scientific societies: SIOP-RTSG,
National Comprehensive Cancer Network 2024
(NCCN), and French Radiation Oncology Society
(SFRO) (13-15).

Postoperative chemotherapy for Wilms tumor is
similar in infants to that of older children who have
had a nephrectomy, with drug doses adjusted accord-
ing to age and body weight, based on the experience
of previous SIOP studies (12).

It should be noted that in children with a single
kidney or who have received nephrotoxic radiation or
chemotherapy, long-term monitoring of liver func-
tion is essential, particularly when the liver has been
exposed to significant doses of radiation therapy or
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hepatotoxic agents. Monitoring height, weight, and
pubertal development is an essential part of follow-up,
as multimodal treatments can disrupt bone, muscle,
or hormonal growth.

4. Conclusion

Treatment strategies for very young children with
Wilms’ tumor are based on a carefully tailored com-
bination of chemotherapy, surgery, and, less com-

monly, radiation therapy. Chemotherapy is generally

ABBREVIATIONS

reduced to limit renal, hepatic, and bone marrow tox-
icity, while surgery aims to remove the tumor while
preserving as much of the renal parenchyma as possi-
ble. Radiotherapy is only used when strictly necessary
due to its potential impact on growth and developing
organs. The overall goal is to maintain optimal onco-
logical efficacy while minimizing long-term effects.
The prognosis is generally favorable thanks to
modern therapies, especially when the disease is de-
tected and treated at an early stage. Regular follow-up
is essential to monitor for recurrence or complications.

3D-conformal — Three-Dimensional Conformal (Radiotherapy)

CT — Computed Tomography
CTV — Clinical Target Volume
Dmax — Maximum Dose
Dmean — Mean Dose

GFA — Groupement Frangais d’Action (French Pediatric Oncology Group protocol)

Gy — Gray (unit of absorbed radiation dose)

MeV — Megaelectron-volts (unit of photon energy)
MRI — Magnetic Resonance Imaging

NCCN - National Comprehensive Cancer Network
PTV — Planning Target Volume

SFRO - Société Frangaise de Radiothérapie Oncologique (French Radiation Oncology Society)

SIOP — International Society of Paediatric Oncology

SIOP-RTSG - International Society of Paediatric Oncology — Renal Tumor Study Group

UKCCLG - UK Children’s Cancer and Leukaemia Group

UMBRELLA — International protocol for childhood renal tumor treatment
V12 /V15 — Volume of the organ receiving at least 12 Gy / 15 Gy
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