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Abstract

In recent years, the role of radiation oncology in treating various pediatric cancers has been extensively researched and developed.
The dosage of radiotherapy, when combined with chemotherapy, was either reduced in some oncological diseases or modified in other
cancers. Despite these changes, due to swift advancements in radiation oncology technology, this combination therapy continues to
enhance both overall and progression-free survival rates, maintaining its vital status as a therapeutic approach in precision medicine.

We report here a nine-year-old patient with nasopharyngeal carcinoma treated according to SIOPE guidelines, which included induc-
tion neoadjuvant chemotherapy followed by concurrent chemoradiotherapy with cisplatin. Post-therapy imaging assessments revealed a
persistent tumor mass with reduced dimensions on MRI one month after treatment, characterized by absence of contrast enhancement,
water diffusion restriction, or lymphadenopathy. Subsequent CT imaging at three months post-radiotherapy showed no signs of disease
progression. Repeat MRI scans at four and six months post-treatment demonstrated stable disease without evidence of water diffusion
restriction, indicating a positive response to therapy. These results underscore the effectiveness of the multimodal approach in achieving
favorable tumor control and therapeutic efficacy in pediatric nasopharyngeal carcinoma.
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INTRODUCTION

Nasopharyngeal cancer (NPC) is an extremely rare malig-
nancy in children, constituting only 1%-5% of all child-
hood cancers and accounting for 20%-50% of all prima-
ry malignant nasopharyngeal tumors in this age group,
according to various worldwide statistics.!"* Despite its
rarity, NPC poses significant challenges in diagnosis and

management due to its association with a multitude of eti-
ological factors. These factors include infectious mononu-
cleosis, Epstein-Barr virus infection, consumption of foods
rich in nitrosamines, and various genetic and epigenetic in-
fluences that remain poorly understood.!"*> Notably, NPC
is particularly uncommon in children under the age of
ten, further complicating a timely diagnosis. Consequent-
ly, many patients experience delayed diagnosis, leading to
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local-regional spread of the disease.l® Complications may
arise as the cancer progresses, such as infiltration into the
base of the skull potentially resulting in cranial nerve palsy.
Additionally, facial muscle paralysis or difficulty in jaw
movement may manifest, underscoring the severity of NPC
in pediatric patients. Understanding the unique charac-
teristics and challenges associated with pediatric NPC is
crucial for early detection and effective management strat-
egies. The use of optimal modern radiotherapy techniques
helps to achieve a much higher dose of rain tumors and
preserve the function and structure of normal organs and
tissues adjacent to the tumor. This is of utmost importance
to achieve long-term local tumor control, especially in chil-
dren, where the surrounding healthy tissue must be max-
imally protected to avoid long-term radiation side effects.

CASE REPORT

A nine-year-old patient started treatment based on SIOPE
nasopharyngeal carcinoma in children and adolescents (fi-
nal version V.9) with induction neoadjuvant chemotherapy
regimens in the pediatric oncology department. The regimens

included 5-fluoracil at a dose of 1000 mg/5 days, and on the
first day of this regimen 100 mg of cisplatin IV. After this in-
duction therapy, we started radiotherapy with a concomitant
weekly infusion of 34.5 mg of cisplatin. Volume-modulated
arc therapy (VMAT) technique was used on Elekta Infinity
LINAC. The plan included one whole arc, which started from
180 to 360 degrees of turning (Fig. 1). The daily fraction was
1.8 Gy per day, or 725.2 monitor units (MU), and a total
dose of 48.6 Gy to the nasopharynx plus bilateral cervical
lymph nodes, plus an integrated simultaneous boost of 2.2 Gy
to a total of 59.4 Gy in a nasopharyngeal tumor. The dose
in critical organs is within tolerance and meets international
protocols (Fig. 2). No early or late radiation side effects were
observed. Every day, the position of the patient was checked
with a cone beam computer tomograph. When radiotherapy
was complete, the patient continued treatment with interfer-
on beta-1a.

RESULTS

Following the completion of therapy, comprehensive im-
aging assessments were conducted to evaluate the treat-
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Figure 1. Radiotherapy treatment plan with VMAT technique in axial, sagittal and coronal planes.
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Figure 2. Dose volume distribution in target volumes and critical organs.

A Child with Rare Nasopharyngeal Cancer

ment response. One-month post-therapy MRI imaging
revealed a persistent tumor mass with reduced dimensions
(27/15 mm), notable for the absence of contrast enhance-
ment, water diffusion restriction, or lymphadenopathy.
Subsequent imaging with CT of the head, neck, and thorax
performed three months post-radiotherapy did not indi-
cate any signs of disease progression. Notably, at the fourth
and sixth months following concomitant chemoradiother-
apy, repeat MRI scans demonstrated stable disease without
evidence of water diffusion restriction, indicating a positive
response to treatment (Fig. 3). These results suggest favor-
able tumor control and therapeutic efficacy, highlighting
the effectiveness of the multimodal approach in managing
pediatric NPC. Continued surveillance and monitoring are
essential to assess long-term treatment outcomes and en-
sure disease stability in this challenging patient population.

CONCLUSION

In the pediatric age group, NPC is an exceedingly rare clin-
ical entity, often presenting with advanced loco-regional
disease if diagnosed at a late stage.””? Multimodal treatment
approaches are typically employed, with radiotherapy com-
bined with weekly platinum-based chemotherapy serving
as a cornerstone.®!l Concomitant chemoradiotherapy has
shown promise in managing NPC, particularly when em-
ploying advanced techniques such as VMAT to precisely
target tumor sites while sparing healthy tissues and organs
at risk. However, the administration of high doses of radi-
ation poses a significant risk of toxicity, especially in pedi-
atric patients, necessitating careful dose modulation. Strat-
egies such as reducing radiation doses to the nasopharynx
through neo-adjuvant or concomitant chemotherapy have
been explored to mitigate late toxicity while maintaining
effective local tumor control. This comprehensive approach
underscores the importance of tailored treatment regimens
in pediatric NPC to optimize outcomes while minimizing
treatment-related morbidity. Continued research and clin-
ical advancements are imperative to further refine thera-
peutic strategies and improve the long-term prognosis for
children with NPC.
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Pe3tome

B moceHye TOabI pOJIb IyYeBOJt Tepay B TeYeHNYI Pas/IMYHBIX BUJIOB IETCKOTO paKa ObIIa TIATeIbHO MCCIIeoBaHa 1 pa3pabora-
Ha. [I031pOBKa JIy4eBOJi Tepalny B COYeTaHNN C XMMIOTepaIiyeli Ob1a 1160 CHIKeHa TPV HEKOTOPBIX OHKOJIOTMYeCKIX 3a00/IeBaHM-
AX, MM60 U3MEeHeHa Iy APYTUX BUJaxX paka. HecMoTps Ha 5TU usMeHeHMs, 61arofaps ObICTPOMY IPOTPecCy B TeXHOIOIMY JTydeBOIl
Tepanuy 9Ta KOMOMHMPOBAHHAA TepalysA MPOJIO/DKAeT IIOBBIIIATH KaK OOILIYIO, TaK ¥ Oe3pelIMBHYI0 BEDKMBAEMOCTD, COXPAHAA
CBOJ1 )KM3HEHHO BAYKHBII CTATYC T€PAIeBTUYECKOTO IO/IX0/la B IPELM3MOHHON MeULIHE.

Mbl coob11aeM 3/€Ch O JEBATUIETHEM TALMEHTE C HOCOIIOTOYHOI KaPLITHOMOIT, IPOLIE/IIEM IeYeHIie B COOTBETCTBUMN C PEKOMEH-
manuamy SIOPE, xoTopble BKI0Uann MHAYKIMOHHYIO HEOAbIOBAHTHYIO XMMIOTEPAIINIO C TIOCTeAYIOIIell OfHOBPEeMEeHHO X/MIO-
pagyoTepanueit ¢ nucrraTiHOoM. OIleHKa BU3yanu3aliuy MoC/ie TePANNY BbIABI/IA IIOCTOSHHYIO OITyXOIEeBYI0 MAacCy C YMEHbIIEHHBI-
mu pasmepamy Ha MPT uepes mecsr mocse nedeHns, XapaKTepyU3yIOMIYIOCA OTCYTCTBUEM KOHTPACTHOTO YCU/IEHNSA, OTPAaHNIEHII
mnddysun Bopsl wimn mumdanenonarn. [locnenyomasn KT-Busyanmusaiys yepes Tpy Mecsla I0C/Ie Ty4eBOl Tepaluy He BBLABIIA
[IPU3HAKOB IporpeccupoBanms 3aboneBanus. [lopropusie MPT-ckaHbI Yyepe3 YeThIpe U LIECTh MECALEB IOC/IE JIEYEHNS TIPOJEMOH-
CTpMpoBaj cTabuIbHOe 3aboneBanye 6e3 IPU3HAKOB orpaHnyeHns nupysun BOAbL, YTO YKa3blBaeT Ha IOJIOKUTEIbHBIN OTBET Ha
Tepamnyio. ITI pe3y/IbTaThl HOFYEPKMBAIOT 3P PEKTUBHOCTD MY/IbTUMOIANIBLHOTO MOAX0fia B JOCTVKEHVM O/IarOIPUATHOTO KOHTPOJLA
OIIYXOJIN ¥ TepaNeBTNYeCKoit 9 HeKTUBHOCTY IPU JETCKOI HOCOITIOTOYHOI KapIMHOME.

KnwoueBble cnoBa

XMHNony4deBasa Tepanns, UCIIaTUH, paK HOCOITTOTKH, HCTCKI/IIZ pak
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