
Case Summary
A 19-year-old patient with T2 N2

M0, stage III, nasopharyngeal carcinoma
(NPC) and no significant medical history
presented with progressive, left-ear pain
presumed to be the result of an
ear infection. He completed a course
of antibiotics, but his symptoms did
not improve, and he started to have
associated epistaxis and nasal fullness,
and developed a left neck mass. Physical
examination revealed no signs of a tumor

in the left external auditory canal. He had
vague, palpable adenopathy in the left
side of his neck, with no adenopathy in
the posterior triangle.

Imaging Findings
Pretreatment imaging (PET/CT and

MRI) revealed a 3.1 × 2.6 cm mass in
the left fossa of Rosenmuller, as well as
bilateral cervical lymphadenopathy, left
greater than right, involving level 2 and

retropharyngeal nodes bilaterally, as well
as level 3 on the left.

Diagnoses and Treatment
Biopsy revealed non-keratinizing

squamous cell carcinoma, Epstein-Barr
encoding region in situ hybridization
(EBER-ISH) positive. The patient tolerated
his initial chemoradiotherapy to 70 Gy
in 33 fractions using proton therapy
with concurrent cisplatin (100 mg/m²)
every 3 weeks (Figure 1). Initial side
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Abstract
Nasopharyngeal carcinoma (NPC) is a rare form of cancer that has a strong association with the Epstein-Barr virus. There
is little consensus on treatment for recurrent NPC, and depending on the extent of the disease, options include surgery,
reirradiation, or enrollment in a clinical trial. Reirradiation, although a common and accepted treatment for recurrent NPC,
carries a risk of significant late toxicity. Here, we describe the case of a young patient who experienced multiple cranial
neuropathies after reirradiation for NPC recurrent to an intraparotid lymph node. The patient, while disease-free, continues to
have symptoms related to these neuropathies, with significant atrophy of the left side of the tongue, dysphonia, and a winged
scapula, and the focus of care is now on improving his overall quality of life. Further research is needed to explore the effects of
systemic therapies on cranial nerves, as well as strategies to reduce the risk of damage to these structures.
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effects included faint erythema of the
skin of the neck bilaterally and grade 2
mucositis of his soft palate. The patient
developed progressive dysgeusia and
odynophagia during treatment, and his
weight decreased overall by 9 kg (20 lbs).
He had a G-tube placed, which stabilized
his weight. He completed treatment with
good recovery and an isolated episode of
parotitis 3 weeks post-completion.

The patient presented 27 months later
for mild dysphonia and left-ear discharge.
MRI revealed a 2.5 cm mass in the left
parotid gland, and fine needle aspiration
confirmed recurrent non-keratinizing
NPC that was CK5/6+, p40+, and Epstein-
Barr virus-positive (EBV+). PET imaging
showed a new hypermetabolic 3.9 ×
3.4 cm lesion in the left deep parotid
space with a standardized uptake value
(SUV) of 14.0. Additionally, there was
mild FDG uptake in a left cervical level
2 node measuring 0.7 × 0.6 cm with an

SUV of 2.9. The case was discussed at
tumor board, with a recommendation for
salvage reirradiation. He was reirradiated
with 70 Gy in 35 fractions using proton
therapy (Figures 2, 3). After reirradiation,
there was excellent clinical response,
evidenced by decreased swelling on
palpation with occasional production of
exudate in his left external auditory
canal.

He began to experience hoarseness
3 months following the final dose of
radiation. Laryngoscopy showed left
vocal cord immobility with incomplete
closure on phonation, deemed to be
secondary to left cranial nerve X palsy. A
month later, he presented with numbness
of the left side of his tongue (left cranial
nerve V3 palsy) and altered tongue
mobility (L cranial nerve XII palsy),
which was making it difficult to swallow.
Following placement of a G-tube, the
patient was referred to otolaryngology

for vocal cord augmentation by injection
medialization of the left vocal cord. A
speech-language pathologist assisted with
the patient’s care and recommended
exercises to bolster oral/pharyngeal
strength, swallow reflex, and voice
control, with hopes to eventually wean
from the G-tube. Then, 4 months
later, he continued to have ongoing
dysphonia and dysphagia, along with
a new onset of palsies of nerves V3,
VII, and XI, trismus, decreased sensation
along the mandibular division of the
trigeminal nerve, weakness of the left
cervical division of the facial nerve, and
atrophy of the left sternocleidomastoid
and the left hemitongue. Radiation
imaging confirmed radiation scarring
of the left parapharyngeal and carotid
spaces. MRI of his head and neck

Figure 1. Dose color wash showing the patient’s initial treatment that includes treatment to the
primary tumor and bilateral neck lymph node levels.

Figure 2. Dose wash of the proton radiation
plan of the patient’s left parotid recurrence.
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showed a loss of fat signal within
the left parapharyngeal and left carotid
fat space consistent with post-radiation
scarring and a possible explanation of
his left vocal-cord palsy. He continued to
experience dysphonia and underwent left
medialization thyroplasty of his left vocal
cord. His voice improved, but with some
weakness and reduced volume.

Discussion
Location vs Dose

The most common area of recurrence
in NPC is locally (within the
nasopharynx) or in cervical lymph nodes.
In a retrospective study of 1852 patients,
Xu et al. found that only 9 patients
(4.9%) who were initially treated with
intensity-modulated radiotherapy (IMRT)
experienced intraparotid recurrence.1

Xiao et al. similarly found that the

recurrence of NPC to the parotid
gland was 6.9%.2 It is suspected that
spread can occur through the lateral
retropharyngeal lymph nodes and level
2 neck cervical lymph nodes through
extracapsular spread. Our patient had
left-sided positive nodes at levels 2B and
3 at initial diagnosis. During treatment
planning, we did not include his left
parotid. So, it is possible that parotid-
sparing IMRT missed subclinical disease,
even though the left parotid mean dose
on this patient’s initial plan was 30 Gy
(exceeding the goal constraint of <26 Gy
mean dose). Perhaps an even higher dose
was warranted, given the extent of this
patient’s lymphadenopathy.

The patient’s cranial nerve palsies
likely occurred due to high total doses
of radiation to the skull base region and
deep neck. Patients can be considered
for reirradiation if they have a small
volume of disease, but even the most
“ideal” cases carry a risk of late toxicity.3

Dosing guidelines for reirradiation of
the nasopharyngeal and head-and-neck
regions do not account for cranial nerves
and follow the recommendations applied
to vital neurologic structures (brainstem,
spinal cord, optic nerves).4,5 Given the
proximity of recurrence to the carotid
artery, we kept the dose below 125 Gy.

Proton vs Photon Therapy
Proton therapy has been shown to

decrease radiation dose to at-risk organs.6

In a study of nonmetastatic NPC patients,
Li et al. observed fewer acute and
late side effects in participants who
received proton therapy compared with
photon therapy.7 In the reirradiation
setting, Dionisi et al. evaluated 17
patients with recurrent NPC treated
with protons and showed only one
acute grade 1 and one late grade 2
cranial nerve palsy.8 In a larger, single-
institution study, Lee et al. evaluated
242 patients with head and neck
squamous cell carcinoma treated with
protons in the reirradiation setting. Of
those cases, 24 patients were diagnosed
with cancer of the nasopharynx, nasal
cavity, or sinuses. Although rates of 1
year overall survival (OS, 66.6%) and
2-year locoregional control (63.0%) were
favorable, a considerable number of
patients had grade 3, 4, and 5 late toxic
effects.9 One explanation is that these
patients are living longer, giving time for
late effects to be realized.

Hyperfractionation vs Standard
Fractionation

You et al. explored the role
of hyperfractionation vs standard
fractionation in recurrent NPC patients
using IMRT in a multicenter,
open-labeled, phase 3 trial. The
hyperfractionation group received 65 Gy
in 54 fractions with a minimum of 6
hours between fractions. The standard
fractionation group received 60 Gy in 27
fractions. Hyperfractionation improved
3-year OS at 74.6% vs 55%, while
decreasing grade 3 or worse radiation-
induced toxicities.10 This new study
makes a compelling case for the use of
hyperfractionation in recurrent NPC.

The cumulative dose to the area of
overlap in our patient reached 140 Gy
(Figure 4). This has proved successful
from a local control standpoint, but
the patient is now dealing with the
late effects of having received 2 rounds

Figure 3. Dose wash of the proton therapy plan
sum.

Figure 4. Paths of cranial nerves V3, VII, and
XII through the high-dose region.
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of radiation, with the area of overlap
existing primarily in the deep neck.

A recent, retrospective study found
that radiation-induced hypoglossal nerve
palsy occurs in 8.7% of nasopharyngeal
cancer patients, with higher risks linked
to high radiation doses and advanced
T-stage.11 A D1cc constraint of <74 Gy
could help limit this risk.12,13 A pre-
IMRT review from a single institution
reported a 14% rate of cranial nerve palsy
after head and neck radiation, with a
median onset of 7.7 years.14 While most
studies show lower incidence rates, our
patient continues to experience cranial
nerve palsy, and full recovery seems
unlikely given the extent of treatment.
This underscores the importance of
multidisciplinary survivorship care and
highlights the complexity of balancing
long-term disease control with its impact
on quality of life.

Conclusion
NPC is a rare form of malignancy

that remains treatable during primary
presentation but becomes difficult to treat
with recurrence. Here, we present a case
of NPC in a 19-year-old patient, who,
after receiving concurrent cisplatin and
radiation therapy, developed recurrence
in the left parotid gland. Salvage
reirradiation was delivered using proton
therapy. Afterward, the patient developed
significant cranial nerve palsies. This
case emphasizes the amount of attention
that must be paid to fractionation scheme

and dosage and also the fact that, even
despite our meticulousness, late toxicities
can and do occur. By optimizing the
treatment plan and thoroughly assessing
risks and benefits in conjunction with the
patient, the treating radiation oncologist
can best balance the chances of cure vs
the risk of late side effects and optimize
the patient’s quality of life.
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