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Abstract

Neuroblastoma is the most frequent extracranial solid tumor in
the pediatric age and radiotherapy is one of its pillars of treatment
especially in high-risk patients. In order for this therapy to be provid-
ed effectively, it requires precision and reproducibility, so it is nec-
essary for patients to be as still as posible for a period of time that
varies between approximately 10 to 25 minutes, which is why the
use of immobilizers and anesthesia are often required in these pe-
diatric patients. Although anesthesia is a safe procedure, it is still an
additional intervention, for this reason, recreational alternatives have
been sought so that children are calmer in the face of Radiation ther-
apy and can be treated without additional medical interventions. This
is the case of a 3-year-old patient with a diagnosis of high-risk neuro-
blastoma who under went consolidation treatment with radiotherapy,
due to logistical difficulties there was no availability of anesthesia, so
it was decided to decorate the patient's immobilizer to achieve that
she was still and quiet in the treatment room. The result of this strate-
gy was successful, the patient was much more comfortable and less
fearful of the treatment, like her parents and was able to complete
her treatment without anesthesia.

Introduction

Radiation therapy plays a fundamental role in the consolidation
phase of patients with high-risk neuroblastoma [1]. In order for this
treatment to be safe and accurate, it is necessary for patients to be
as still as posible because movement can cause not only treatment
failures but also additional toxicity [2], this becomes a challenge es-
pecially in younger children. Not only because of their youngage but
because both patients and their parents are subjected to a high level
of stress, causing that the perception of radiotherapy treatment may
not be positive [3], this is even more marked in pathologies such as
neuroblastoma where 89 % of cases occur before 5 years of age [4], it
is for this reason that Immobilizers should be used and anesthesia is
often necessary to be able to provide the treatment safely [5]. Even so,
anesthesia is still an additional procedure that requires preparation,
subsequent care and in some opportunities there may be difficulty
in its availability. Recognizing this problem, different strategies have
been created to make the treatment less frightening, one of these strat-
egiesis the use of custom immobilizers and masks for each pediatric
patient.

Case Report

This is the case of a 3-year-old patient who started with vomit-
ing, diarrhea and abdominal pain, so an abdominal ultrasound was
performed and an abdominal mass was reported, then a mass biopsy
was performed that reporteda poorly differentiated neuroblastoma of
non favorable histology. Additionally, a Positron Emission Tomog-
raphy-Computed Tomography (PET-CT) was taken and metastatic
involvement was ruled out. With these characteristics it was decided
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to initiate management with a protocol for high-risk neuroblastoma
with neoadjuvant chemotherapy. Subsequently, the surgery was per-
formed, managing to resect 20% of the lesion, then the patient was
transplanted and finally referred to consolidation with radiotherapy.
The patient was evaluated in the radiotherapy department and after
being examined it was defined to schedule for external radiothera-
py with Intensity-Modulated Radiation therapy (IMRT) for a dose of
21 Gy with subsequent boost up to 36 Gy. It was clearly explained to
the parents what the radiotherapy consists of and the posible risks of
the treatment, emphasizing the importance of being still during the
treatment and the possibility of needing anesthesia, so that same day
the patient was referred for evaluation by the anesthesiologist. Un-
fortunately for the day that the simulation CT had been scheduled it
was not possible to have availability of the anesthesiology group, it is
for this reason that it was decided to resort to other strategies and the
patient was mentioned for the first time that there was the possibility
of decorate her immobilizer, the reaction obtained was positive and it
was possible to perform the simulation CT without problems. A tho-
racic immobilizer and a pelvic immobilizer were made, which were
subsequently decorated with non-toxic water-based paint, paper and
school glue with the design and colors chosen by the patient figure 1.
A treatment plan with Volumetric Modulated Arc Therapy (VMAT)
was approved (Figure 2), even though each sesién had a duration of
about 9 minutes, in addition to these it was defined that inter-daily
images of Kv would be taken as an IGRT strategy which added about
6 min to the sessions including the set-up, for which the duration of
each treatment was between 9 and 16 minutes in which the patient
should remain immobile.

On the day of the start of radiotherapy the patient was shown her
immobilizer, the patient was happy and even excited to put on her
immobilizer for the first time, a positive perception was also found in
the patient’s parents. The patient was able to complete all of her treat-
ment without any sedation or anesthesia, staying calm in each of the
sessions.
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Figure 1: Personalized immobilizer: The patient in treatment position with her im-
mobilizer, frontan and lateral view.

Figure 2: VMAT treatment plan: (A) latteral and (B) frontal view.

Discussion

Neuroblastoma is the most common extra creaial solid tumor in
children [1] and has its highest incidence before 5 years of age [4]
and although radiotherapy is essential in the consolidation of high-
risk patients [1], it is a treatment that can cause anxiety for different
reasons such as previous experiences with other treatments, having to
remain alone in the treatment room or requiring them to remain still
for significant periods of time [3].

Because radiotherapy requires great precision to be effective and
have a lower chance of affecting neighboring structures [2] a com-
monly used tool for pediatric patients to main immobile during
treatment is sedation or anesthesia that although it is quite effective
and safe, it is still an additional intervention that needs preparation
and post-treatment monitoring [5]. For this reason, different types of
non-medical interventions have been sought to allow both patients
and their parents to be calmer in the face of treatment [6,7]. The in-
tervention used in this patient was to decorate her treatment immo-
bilizers to her liking, thus allowing her to be much more comfortable
and less anxious, especially during the first fraction of treatment as
reported by other groups that use this same strategy [8]. This makes
sense if we take in to account the systematic reviewg by O’Connor et
al., where they conclude that therapeutic play, particularly the prepa-
ration of the procedure through play, seems to be a useful starting
point for Interventions to reduce psychological distress in pediatric
patients receiving radiation therapy [6].

Conclusion

The treatment of pediatric patients is a challenge not only academ-
ic but also emotional, since both children and their parents are under
a great stress load, so the use of measures that can make a treatmen
such as radiotherapy less frightening and more enjoyable is extremely
valuable, that is why in cases like our patient’s it is important to look
for other psychological, interactive or play full interventions that serve
as an alternative to anesthesia, such as the Personalized decoration of
immobilizers.
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