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An Uncommon Case of Pediatric Nasopharyngeal Carcinoma

with Bone Metastases and Enchondromas Evaluated Using '®F-FDG
PET/CT
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Abstract

Nowadays, the utility of positron emission tomography/computed tomography (PET/CT) is well established in nasopharyngeal carcinoma (NPC).
The incidence of NPC in the West population, especially in children, is very low. We present the first Italian case of a pediatric patient with NPC
followed up with "®F-fluorodeoxyglucose ("8F-FDG) PET/CT scan in addition to the standard follow-up imaging methods, including CT and magnetic
resonance imaging. The "®F-FDG PET/CT scan was helpful in discriminating between metastatic and benign osseous lesions, thereby helping
clinicians to determine the most appropriate therapeutic regimen. These findings support the clinical utility of "®F-FDG PET/CT in the diagnostic
work-up of pediatric patients with NPC.
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Oz

Glnumizde nazofaringeal karsinomda (NFK) pozitron emisyon tomografisi/bilgisayarli tomografinin (PET/BT) kullanimi iyice yerlesmistir. Bati
poptulasyonunda, 6zellikle de pediatrik yasta NFK'nin gérilme sikligi cok distktur. BT ve manyetik rezonans gérintileme dahil olmak Uzere
standart takip gériintiileme ydntemlerine ek olarak '8F-florodeoksiglukoz (*8F-FDG) PET/BT taramas! yoluyla takip edilen NFK'li ilk italyan pediatrik
hastay! sunuyoruz. '8F-FDG PET/BT taramasi, metastatik ve iyi huylu kemik lezyonlari arasinda ayrim yapilmasinda ve klinisyenlerin en uygun
terapdtik rejimi belilemesine yardimar olmustur. Bu bulgular, NFK'li pediatrik hastalarin tanisal calismalarinda '®F-FDG PET/BT taramasinin klinik
faydasini desteklemektedir.
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Figure 1. A 15-year-old adolescent was directed to our care because of recent occurrences of bloody nasal discharge, nasal blockage, and pain in the
right ear. These symptoms had appeared approximately a month earlier. A video examination of the nose and throat revealed a lesion (indicated by
a white arrow) on the right side of the nasopharynx, which was subsequently subjected to a biopsy procedure performed under general anesthesia.

Figure 2. The tissue sample was sent for pathology. Histological examination (A-D) of the lesion identified a non-keratinizing undifferentiated
carcinoma [classified as World Health Organization (WHO) type 3] located in the nasopharynx/rhinopharyn revealed non-keratinizing undifferentiated
carcinoma (WHO type 3) of the nasopharynx. A: Hematoxylin and eosin staining (at 10x magnification) demonstrates lymphoid tissue mixed to
an undifferentiated, atypical neoplastic cell population. B: At 10x magnification, immunohistochemical staining revealed positivity for an antibody
targeting cytokeratin (Monoclonal Mouse Anti-Human Cytokeratin, Clone MNF116, Isotype: IgG1, kappa, 1:300; Dako Deutschland GmbH, Hamburg,
Germany). C: The immunohistochemical staining at 10x magnification demonstrated p40 immunostaining positivity, supporting the diagnosis of
squamous cell differentiation. D: At 20x magnification, immunohistochemical staining demonstrated Epstein-Barr virus (EBV)-encoded RNA positivity,
indicating the EBV viral genome within neoplastic cells.
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Figure 3. In addition to contrast-enhanced (CE) computed tomography (CT) and head and neck magnetic resonance imaging (MRI), the patient
underwent a "®F-fluorodeoxyglucose positron emission tomography/CT (*®F-FDG PET/CT) scan for local staging of nasopharyngeal carcinoma (NPC).
PET/CT scans were acquired on an integrated PET/CT scanner (Discovery ST, General Electric Medical System, Milwaukee, WI, USA). The lesion
identified on the CT component (white arrow, A) of the PET/CT scanner demonstrated anterior extension toward the septum and involvement of the
retropharyngeal and prevertebral regions. PET/CT scan demonstrated increased "®F-FDG uptake [maximum standardized uptake value (SUV, _): 14.3]
(white arrow, B) within a solid right-sided mass. The mass had a maximum diameter of 47 mm on the axial plane and was located in the right vault wall
of the nasopharynx. In addition, bilateral "®F-FDG-avid (SUV __:7.5) superior jugular lymph nodes (white arrows, C, D), suspected for metastatic lesions,
were noted. The child underwent three courses of induction chemotherapy (cisplatin/5-fluorouracil) and a further PET/CT scan, which demonstrated
decreased size and uptake of the nasopharyngeal mass (E, F) and lymph nodes (G, H). Subsequently, the patient underwent radiotherapy (64.8 Gy)

with concomitant chemotherapy.

Figure 4. Two months later, the patient experienced right leg pain, prompting the referring clinician to order a leg CE MRI. MRI revealed a pathological
tissue with a likely heteroplastic appearance, displaying prominent contrast enhancement in the intertrochanteric and lesser trochanter regions of the
right femur. This tissue did not involve the cortical bone but infiltrated the muscular plane adjacent to the lesion in the medial region of the thigh.
Additionally, two further doubtful well-defined lesions, measuring 4 and 2 cm, were observed in the distal diaphysis of the right femur.
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An additional ®F-FDG PET/CT was conducted, highlighting
increased uptake in the intertrochanteric and lesser
trochanter lesions, whereas the other two distal diaphysis
lesions showed no significant "8F-FDG uptake. Furthermore,
a further hypermetabolic lesion (SUV __: 8.4) was noted in
the right-sided sixth costovertebral joint. On the left box (A)
maximum intensity projection image showing '®F-FDG-avid
metastases in the intertrochanteric and lesser trochanter
regions of the right femur and in the sixth right-sided rib,
with corresponding CT and fuzed PET/CT images in boxes
B and C, respectively. An additional "F-FDG-avid lesion
involving the great and lesser trochanter of the right femur
was observed, whereas tiny lesions seen on CT images
were confirmed to be enchondromas with no significant
FDG uptake (D, E, F G).

Based on the PET/CT findings, chemotherapy with
gemcitabine and oxaliplatin was administered, and
radiation therapy (30 Gy) was delivered to the proximal
region of the right femur. After 5 months, post-therapy
PET/CT revealed the disappearance of the hypermetabolic
lesions in keeping with a complete metabolic response to
therapy. Since then, the boy has been followed up by two
further "8F-FDG PET/CT scans with no evidence of disease
recurrence. The lesions in the distal diaphysis of the right
femur were followed up by MRI and after 1 year remained
unchanged, in keeping with enchondromas, according to
the radiologist.

The incidence of NPC in the Western countries is low
(especially in the pediatric age) compared with that in
South-Eastern Asia (one vs. 8 per 100,000 person per
year) (1,2). Although most nasopharyngeal lesions in
the pediatric population are benign, the possibility of
NPC should be considered when symptoms last long (3).
Current imaging methods used to assess NPC at diagnosis
and follow-up include CT, MRI, and bone scan. To the best
of our knowledge, this is the first pediatric case of NPC
evaluated by "8F-FDG PET/CT reported in Italy. "8F-FDG PET/
CT emerged as an additional tool because of its metabolic
information, helping characterize doubtful findings at
conventional imaging (4). In our case, '®F-FDG PET/CT
played a crucial role in characterizing the enchondromas
in the distal femur, as these well-defined lesions on the
MRI scan demonstrated no significant uptake of "®F-FDG,
consistent with previous findings in the literature. Only
three pediatric case reports (5,6,7) and one original study
(4) including exclusively pediatric patients with NPC have
been published in western countries so far. In that original

study, Cheuk et al. (4) proved in a group of 86 children that
MRI is superior to "®F-FDG PET/CT in the local staging and
detection of local lymph node metastases. Nevertheless,
"8F-FDG PET/CT was useful to address the correct nature
of ambiguous findings suspected for distant metastases
and to estimate complete disease remission at 3-6 months
after months, a timeline earlier than that achievable with
MRI (4).
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