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ABSTRACT E

Wilms tumor is the most common primary malignant renal neoplasm in childhood, with an annual incidence

per million children under the age of 15. Given the particularly high cure rate (90%) with a multidisciplinary approach,
special attention must be paid to procedures and treatments that could cause potential long-term collateral damage. In this
context, radiotherapy has historically been reduced, with smaller volumes, lower treatment doses, and less frequent indications.
However, it remains a key component in managing histologically aggressive or advanced-stage neoplasms. Whole abdominal
irradiation is indicated exclusively for intracavitary rupture, requiring caution to spare the remaining kidney from radiation

exposure.

INTRODUCTION

Wilms tumor is an embryonal carcinoma of the ki-
dney composed of blastemal, stromal, and epithelial
elements. Diagnosis is performed via ultrasound,
abdominal CT, or MRI. Treatment may include sur-
gical resection, chemotherapy, and radiotherapy, the
latter used to improve local control in certain cases
depending on risk stratification. This work aims to
highlight how the experience of the radiology tech-
nician, their acquisition of both hard and soft skills,
and the establishment of a trustful relationship with
the pediatric patient can significantly impact the-
rapeutic success.We present the case of a pediatric
patient diagnosed with intermediate-risk stage Illc
Wilms tumor of the right kidney at age 5 following
an accidental fall, with concurrent tumor rupture.

MATERIALS AND METHODS

At the Radiation Oncology Unit of the A.O.U. San
Giovanni di Dio e Ruggi D’Aragona, from 2009 to
2024, 20 pediatric patients aged 2 to 10 years with
Wilms tumor were treated; 63% were treated accor-
ding to the AIOP 2003 protocol and 37% per the
UMBRELLA 2016 protocol based on staging. Six

patients underwent Whole Abdominal Irradiation
(WAI), with 4 following the AIOP 2003 protocol
and 2 the UMBRELLA 2016 protocol; the remai-
ning 16 patients received flank irradiation with pos-
sible boost.The pediatric patient discussed was born
in December 2019. In May 2024, at the age of 5,
he was brought to the ER following an accidental
fall, presenting multiple episodes of vomiting and
hypotension. An abdominal ultrasound revealed "a
dysmorphic right kidney, enlarged and with hete-
rogeneous echotexture; expansive heterogeneous
mass." A follow-up CT scan showed a large solid
exophytic mass (14x12x10 cm) with lobulated mar-
gins, contrast uptake, and calcification.Suspecting
localized Wilms tumor, the patient began neoadju-
vant chemotherapy with vincristine-actinomycin
D. The mass decreased to 65x66x93 mm. Due to
preoperative rupture, a right nephroureterectomy
was performed. Histology confirmed a mixed-type
post-chemotherapy nephroblastoma without anapla-
sia (intermediate risk, stage Illc per UMBREL-
LA-SIOP 2016). Radiotherapy was planned: whole
abdominal irradiation 1.5 Gy/fr x 10 (Fig. 1), with
a possible boost pending MRIL

Figure 1
cVMAT plan for active
savings of OARs
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The patient was immobilized using the VAC-LOC
system (Fig.2).

Figure 2 Patient positioning on VAC-LOC

Upon arrival, the patient was introduced to pedia-
tric rooms and staff to build trust. To ensure target
volume coverage and meet dose-volume histogram
(DVH) constraints for OARs, optimization volumes
were used, e.g., limiting the remaining kidney dose
below SIOP 2016 thresholds (10-12 Gy). All ses-
sions were conducted on a 6 MV linear accelerator
with MLCi2 collimator (VERSA HD). A follow-up
MRI showed no macroscopic residual mass, so no
boost was administered.

REsuLTsS

There were no particular difficulties in executing the
treatment plan, as the patient cooperated well and
bonded with the radiologic technologist and envi-
ronment.

Shifts along the superior, lateral, and anterior axes
were analyzed per session, and averages were cal-
culated. Shifts to bring the target back to isocenter
were minimal (Fig. 3).

Figure 3 Patient shifts from target in 10 WAI sessions

www.jahc.it

JAHC (ISSN 2704-7970)

Given the pediatric nature of the patient, full im-
mobilization is difficult. Additionally, WAI targets
large areas, so sparing healthy organs is paramount.
Thanks to the radiologic technologist’s experience
and ability to build rapport, treatment was comple-
ted without anesthesia. Therapeutic outcome was
favorable.

DiscussioN AND CONCLUSIONS

In recent years, the management of Wilms tumor
has benefited from substantial technological advan-
cements, particularly in three-dimensional (3D)
treatment planning based on computed tomography
(CT) and magnetic resonance imaging (MRI). The-
se innovations have significantly enhanced the pre-
cision of target volume delineation while improving
the sparing of surrounding healthy tissues. At the in-
ternational level, two main treatment paradigms are
recognized. The Children’s Oncology Group (COG)
protocol recommends postoperative radiotherapy,
with indications tailored according to histopatholo-
gical findings and surgical outcomes. This approach
is particularly indicated for stage III disease and ca-
ses exhibiting anaplasia. In contrast, the Internatio-
nal Society of Pediatric Oncology (SIOP) protocol
advocates a neoadjuvant strategy involving preope-
rative chemotherapy, followed by radiotherapy adap-
ted according to disease stage, histology, and risk
stratification. Dose prescription and fractionation
schemes are determined by tumor site and disease
stage. However, timely initiation of radiotherapy—
ideally within 14 days post-surgery—is critical, as
this timeframe has been associated with improved
overall survival. Adherence to organ-at-risk (OAR)
dose constraints is an essential component of treat-
ment planning: the residual kidney dose should not
exceed 10-12 Gy, while the liver dose limit is set at
20 Gy, provided that no more than 50% of the hepa-
tic volume is irradiated if this limit is exceeded. Such
constraints are particularly relevant in the pediatric
population to ensure optimal long-term quality of
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life without compromising oncological outcomes.
From a technical perspective, Volumetric Modula-
ted Arc Therapy (VMAT) enables highly conformal
dose delivery, optimal dose distribution, and redu-
ced treatment times. To facilitate this, customized
immobilization devices such as the VAC-LOC sy-
stem are employed, maximizing treatment precision
while minimizing exposure to healthy tissues. In pe-
diatric patients, maintaining immobility for exten-
ded periods remains challenging, underscoring the
importance of patient compliance strategies, which
may include age-appropriate communication techni-
ques and the provision of child-friendly hospital en-
vironments incorporating play, educational, and re-
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creational spaces. Accurate and reproducible patient
positioning is a key determinant of treatment quali-
ty. In this context, the Medical Radiologic Techno-
logist (MRT) plays an indispensable role: technical
expertise combined with interpersonal skills fosters
trust-based relationships with pediatric patients and
their families, supporting them throughout the the-
rapeutic process. Clinical evidence highlights that a
multidisciplinary approach—where the MRT acti-
vely contributes to both technical and holistic pa-
tient care—offers substantial benefits in terms of
radiotherapy effectiveness as well as the emotional
and clinical sustainability of the treatment journey.
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