
Abstract. – Solitary sternal metastasis of na-
sopharyngeal carcinoma (NPC) is rare. At the
time of diagnosis, distant metastases are found
in about 5 to 7% of NPC patients. We report a
case of isolated sternal metastasis of nasopha-
ryngeal carcinoma in a 23 year-old man.
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Introduction

Locally advanced nasopharyngeal carcinoma
(NPC) has a poor prognosis with a propensity to
develop metastases at a high rate. The most com-
mon sites of distant metastases are bones, liver, and
lungs. Metastatic sides are usually multifocal1-3.
For nasopharyngeal cancers, sternal metas-

tases are infrequently encountered4.
In this report, we present a case of isolated

solitary sternal metastasis of nasopharyngeal car-
cinoma in a 23 year-old man at the time of diag-
nosis.

Case Report
A 23 year old male patient complained of tin-

nitus, ache and hearing loss of left ear for 8
months prior to being diagnosed. He had re-
ceived medical treatment for serous otitis media
but the symptoms persisted. He was referred to
the Ear Nose Throat Clinic. On physical exami-
nation, he was found to have bilateral cervical
lymphadenopathy. Endoscopic examination was
performed, and it revealed a nasopharyngeal
mass lesion. Computed tomography (CT)
showed a mass filling the nasopharynx and in-
vading the clivus with loss of anterior cortical
margin (T3). The patient underwent magnetic
resonance imaging (MRI) scan of the head and
neck which showed an extension of the tumor
into the left parapharyngeal space and left nasal
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cavity. Intracranial extension was not detected
(Figure 1). Bilateral enlarged cervical lymph
nodes were found at about 2.5 × 2 cm in the
right level II and 1.5 × 1 cm in the left level III
(N2). Supraclavicular lymph nodes were not
seen. Biopsy was done, and histopathological
examination revealed an undifferentiated, non-
keratinizing carcinoma of the nasopharynx
(WHO type III).
The patient was referred to the Department of

Radiation Oncology for radiation therapy.
Whole-body 18 fluorodeoxyglucose positron
emission tomography (18F-FDG 18F-FDG PET/
CT) scan was performed for staging and radia-
tion treatment planning. 18F-FDG PET/CT re-
vealed a highly FDG avid soft tissue mass lesion
approximately 38 × 16 mm in size in left para-
pharyngeal space (SUV max, standardized up-
take value was 12.10), left and right cervical
lymph nodes (SUV max 13.50) and focal in-
creased FDG involvement in the corpus sterni.
MRI examination was performed for detailed
evaluation of sternal lesion. Expansile, 3.5 × 3
cm sized, mild enhanced, lytic lesion was seen in
the corpus sterni (Figure 2). According to the
American Joint Committee on Cancer Staging
System, he was staged as T3N2M1 stage IV. The
patient was referred to the Medical Oncology
Clinic for further evaluation.

Discussion

The history of the patient with NPC should be
evaluated carefully. The otological manifesta-
tions of nasopharyngeal cancer are otitis media
with effusion, conductive hearing loss and otalgia
which are usually unilateral. A high index of sus-
picion is, therefore, needed to evaluate adult pa-
tients with unilateral serous otitis media or Eu-
stachian tube dysfunction for possible nasopha-
ryngeal cancer5,6.
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Figure 1. A-C, Axial T2- weighted MRI, post-gadolinium fat supressed axial T1-weighted MRI and axial CT image demon-
strates a large mass lesion filling the nasopharynx, invading the clivus with extension into the left parapharyngeal space and
left nasal cavity. Note fluid in the left mastoid air cells.

Figure 2. A, Axial PET CT shows focal increased FDG involvement in the corpus sterni. B, D, Coronal and sagittal post-
gadolinium fat supressed T1-weighted MR images reveal an expansile enhanced lytic mass lesion in the corpus sterni. C, On
axial fat supressed T2- weighted MR images, the lesion depicts high signal intensity.



Imaging is required for the correct staging and
treatment planning of nasopharyngeal malignan-
cies. CT and/or MRI are recommended for the
diagnostic process and evaluation of tumoral ex-
tent at primary site and neck lymph nodes. The
limitations of CT scanning are due to its relative
lack of sensitivity in detecting skull base erosion,
perineural infiltration and early intracranial
spread. MRI appears to be better than CT for vi-
sualizing soft tissue invasion outside the na-
sopharynx, for demonstrating involved retropha-
ryngeal nodes and for identifying skull base in-
volvement7,8.
18F-FDG PET/CT examination recently showed

higher sensitivity in detecting distant metastases
than conventional work up such as chest X-ray, liv-
er ultrasound and bone scan9.
Distant dissemination of nasopharyngeal can-

cer is frequent, with autopsy studies showing
38-87% cases with distant metastases. Major
sites of metastatic disease were, in descending
order of frequency, the skeleton, the thorax, and
the liver1-3.
At diagnosis, distant metastases are found in

about 5 to 7% of NPC patients. Within the first
three years following treatment, the overall fre-
quency of metastases is approximately 25%-
30%, increasing with advanced stages of disease
and in patients with undifferentiated nasopharyn-
geal tumours4.
The skeletal system was the most common site

of distant metastases. The pattern of skeletal in-
volvement conforms to the general pattern, the
spine and pelvis being the common sites. The
first region of involvement was lumbar spine
(28.4%), then dorsal spine (27.7%), sacrum and
pelvis (16.3%), femur (9.9%), rib and sternum
(7.8%), humerus (5.0%), cervical spine (3.5%)
and skull vault (1.4%). Radiologically, the le-
sions were lytic in 66.0%, mixed lytic and scle-
rotic in 12.8% and sclerotic in 21.2%10.
Metastatic involvement of the sternum by a

malignancy may result from direct infiltration
from adjacent organs or from hematogenous
spread. Cancers of the breast, lung, thyroid, kid-
ney, and colon, and hematologic malignancies
such as lymphomas, are among the most com-
mon sources of sternal metastases11. Most of the
cases reported in the literature show it to be from
primary breast cancer12. This is because breast
cancer patients often develop isolated sternal le-
sions, many of which are caused by local tumor
invasion from adjacent parasternal lymph nodes
metastasis13.

The sternum is a difficult area to evaluate radi-
ologically by standard radiographs. However,
computed tomography is more sensitive than
chest radiography for detecting cortical destruc-
tion and expansion. Metastatic involvement of
the sternum like metastases elsewhere in the
skeleton may be either lytic or blastic. On CT,
metastatic sternal lesions may reveal lytic, scle-
rotic or mixed pattern. Some subtle areas, like
sternum, of marrow replacement by malign tis-
sues may be overlooked. MRI often allows more
accurate delineation and localization of the tu-
mor. It is helpful in determining the presence and
extent of tumor invasion and tissue characteriza-
tion. Lesions are seen as focal or diffuse areas of
hypointensity on T1-weighted images and as ar-
eas of intermediate or high signal intensity on
T2- weighted images. Tumor deposits usually ap-
pear hyperintense against a dark background of
suppressed signal intensity within fat on STIR
(Short TI Inversion Recovery) images. Metastasis
usually enhance strongly. The absence of contrast
enhancement practically rules out involvement of
the marrow. Contrast enhancement is usually
evaluated on T1-weighted images. A pre-injec-
tion sequence is mandatory for the evaluation of
enhancement. Fat supressed T1-weighted se-
quences can also be used so that enhancement is
more obvious. Sagittal and coronal MRI views
may be useful in addition to conventional axial
scanning14.
Early bone metastasis, especially when the ma-

jority of tumor cells are confined in the bone mar-
row, frequently is missed by conventional skeletal
scintigraphy (SS). 18F-FDG PET/CT scanning de-
picts early malignant bone-marrow infiltration be-
cause of the early increased glucose metabolism in
neoplastic cells. 18F-FDG PET/CT is more sensi-
tive than SS for detecting bone metastasis in en-
demic NPC at initial staging, whereas SS can be
considered as supplementary in this setting15.
18F-FDG PET/CT is more accurate in detect-

ing bone metastasis in comparison to CT, MRI
and bone scintigraphy16.

Conclusions

Solitary sternal metastasis of nasopharyngeal
carcinoma in a patient at the time of diagnosis
without any symptoms was detected with 18F-
FDG PET/CT evaluation before treatment, and
the stage and treatment plan of the patient was
changed accordingly.
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