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CASE SUMMARY
Sinonasal undifferentiated carci-

noma (SNUC) is a rare malignancy 
arising from epithelial tissues in the 
nasal cavity or paranasal sinuses. Less 
than 300 cases have been reported 
in the literature worldwide.1 The 
U.S. incidence of SNUC is 0.02 per 
100,000, with male predominance. 
SNUC is a clinically distinct entity 
from other sinonasal tumors with 
neuroendocrine features. Five- and 
10-year overall survival rates are 35% 
and 31%, respectively, and median 
survival is 22 months.2 Although the 
survival rate of SNUC has improved 
with advances in surgery and radia-
tion, it remains challenging to manage. 
Patients with SNUC present with non-

specific symptoms including epistaxis, 
visual disturbances, nasal obstruction, 
headache, and facial pain, contribut-
ing to the delay in diagnosis and poor 
prognosis of the disease.3 Imaging 
studies often demonstrate extensive 
local invasive growth involving nasal 
cavity and ethmoid sinuses, with fre-
quent spread into the orbit, calvarium, 
and anterior cranial fossa.4 

Despite the proximity of the sinona-
sal tumor to the central nervous system 
(CNS), distant metastases and involve-
ment of the spine or the cerebrospinal 
fluid (CSF) are infrequently reported. 
Isolated leptomeningeal recurrence 
in particular is virtually nonexistent. 
In patients with localized disease at 
diagnosis, only 1 case each of spinal 

involvement5 and leptomeningeal car-
cinomatosis6 as isolated delayed recur-
rences of SNUC have been reported. 
In a retrospective study of 23 patients 
treated for SNUC with radiation ther-
apy (RT) with a median follow-up of 5 
years, 5 patients ultimately developed 
distant metastases simultaneously 
with leptomeningeal recurrence.7 The 
general incidence of leptomeningeal 
metastasis in cancers is rising and is 
thought to be due to (1) prolonged sur-
vival from improved supportive care 
and systemic therapy, (2) poor CNS 
penetration of targeted therapies, and 
(3) improved diagnostic imaging tech-
niques.8,9 Here, we present a case of 
leptomeningeal disease as the isolated 
recurrence in a patient treated for a 
locally advanced SNUC, with impli-
cations for post-treatment monitoring 
and management of leptomeningeal 
recurrence.

PATIENT HISTORY 
A 34-year-old African-American 

man presented to medical attention 
with progressive decreased sense of 
smell and bilateral vision deteriora-
tion for 2 to 3 months, and bifrontal 
headaches for 1 week. Imaging stud-
ies including computed tomography 
(CT) and magnetic resonance imaging 
(MRI) showed a mass involving the 
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nasal cavity with extension through 
the skull base into the anterior cranial 
fossa. There was involvement of the 
orbits medially with compression on 
the optic nerves, left more than right 
(Figure 1). Radiologic stage was 
T4bN0M0. 

OPERATION, 
PATHOLOGICAL 
FINDINGS, AND 
ADJUVANT THERAPY

Intravenous steroids were started. 
The patient’s vision quickly declined 
further and he underwent emergent 
subtotal resection of the tumor using 
anterior craniofacial approach and 
decompression of the orbits and optic 
nerves. Dural disease was also removed. 
Pathology confirmed sinonasal undif-
ferentiated carcinoma originating in 
the left nasal cavity and involving brain 
tissue, without lymphovascular or peri-
neural invasion. Postoperatively, the 
patient’s left-sided vision improved and 
right-sided vision remained poor. Post-
operative MRI of the head demonstrated 
residual tumor involving the lesser wing 
of the sphenoid bone bilaterally, the 
basisphenoid, left pterygopalatine fossa, 
nasopharynx and inferior turbinate. 
Two weeks after resection, the patient 
developed right visual loss due to optic 
nerve encasement and purulence within 
the epidural space, and a transnasal 
endoscopic drainage of an epidural 
abscess was performed. 

One month after the initial subtotal 
resection, the patient began adjuvant 
RT to the tumor, paranasal sinuses, and 
neck using simultaneous integrated 
boost intensity-modulated radiation 
therapy (IMRT) to a total dose of 7020 
cGy in 39 fractions with 5 cycles of 
concurrent weekly cisplatin and pacl-
itaxel. The patient’s course of treat-
ment was complicated by weight loss 
and several CSF infections requiring 
neurosurgical intervention. After treat-
ment, his right-sided vision improved. 
Follow-up MRI of the head did not 

FIGURE 1. Coronal (A) and axial (B) T1-weighted facial magnetic resonance (MR) images 
demonstrate a large mass lesion involving nasal cavity with intracranial extension superiorly 
and extensive involvement of the sphenoid sinuses and orbits bilaterally.

FIGURE 2. Sagittal T1-weighted postcontrast MR images with fat suppression of the tho-
racic (A) and lumbar (B) spine demonstrate marked leptomeningeal carcinomatosis 
(arrows) with involvement of multiple bilateral foraminal and intrathecal nerve roots.
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show any residual or recurrent disease. 
He then received 3 cycles of adjuvant 
cisplatin/etoposide over the course of 
2 months. One month after complet-
ing adjuvant chemotherapy, the patient 
developed a nasal encephalocele, 
bilateral maxillary sinusitis, and fron-
tal lobe radiation necrosis resulting in 
herniation of the left frontal lobe into 
the nasal cavity, for which maxillary 
antrostomy, nasal endoscopy with 
resection of nasal encephalocele, and 
reconstruction of the anterior skull 
base were performed. The patient then 
missed several follow-up appoint-
ments and planned imaging studies. 
MRI of the brain performed over 1 
year after RT demonstrated stable 
appearance to the sinonasal bed with 
no evidence of disease, but did show 
worsening necrosis in the frontal and 
temporal lobes. He was treated with 
hyperbaric oxygen for radionecrosis.

INITIAL 
PRESENTATION OF 
LEPTOMENINGEAL 
CARCINOMATOSIS

Nine months after completing adju-
vant chemotherapy, and 7 months 
following his final surgical recon-
structive procedure, the patient began 
to develop lower back pain. The 
patient eventually developed signifi-
cant difficulty walking, lower extrem-
ity neuropathic pain and numbness, 
constipation, and urinary retention. 
In the emergency department, he was 
nonambulatory and was diagnosed 
with cauda equina syndrome. MRI of 
the thoracic and lumbar spine demon-
strated diffuse metastases in the spi-
nal fluid of the thoracic, lumbar, and 
sacral regions, with particularly bulky 
involvement of the lumbar and sacral 
spinal canal (Figure 2). MRI of the 
cervical spine could not be completed 
due to patient intolerance. MRI of the 
brain demonstrated parenchymal vol-
ume loss and radiation necrosis, with 
decreasing cerebral edema.

TREATMENT FOR 
LEPTOMENINGEAL 
DISEASE

After considering treatment options 
and discussing his case in a multidisci-
plinary neuro-oncology tumor board, 
the patient began treatment with pal-
liative RT in a staged manner. The 
patient first received treatments to 
the most symptomatic site, the lum-
bar and sacral canals, encompass-
ing levels T12 to S4. Due to his poor 
performance status, he was treated 
to a dose of 2000 cGy in 5 fractions 
over 7 days. Treatment technique was 
3-dimensional (3D) conformal with 
6MV photons. After the second radi-
ation fraction, the patient developed 
lethargy, tonic-clonic seizure and was 
found to have hydrocephalus. Leve-
tiracetam was started and a surgical 
ventriculoperitoneal shunt was placed. 
The patient was then able to complete 
treatment. 

RT to T12-S4 appeared to relieve 
some pain for the patient, and he con-
tinued to improve until he developed 
2 episodes of status epilepticus for 
which he was intubated. Continuous 
audiovisual electroencephalograms 
(EEGs) demonstrated subclinical sei-
zure-like activity suggestive of under-
lying skull defect and diffuse cerebral 
dysfunction, which was consistent 
with his history of bifrontal radiation 
necrosis. For his seizures, the patient 
was treated with a higher dose of leve-
tiracetam and lacosamide, later titrated 
to phenytoin. 

Other than an episode of laryngeal 
edema and spasm following extuba-
tion, the remainder of the patient’s 
hospital course was unremarkable. 
He completed palliative RT to the T5 
to T11 thoracic spine (2000 cGy in 
5 fractions) over 5 days. Upon com-
pletion of radiation, which improved 
his pain, he was discharged from the 
hospital on anti-epileptics and a pred-
nisone taper. He had been an inpatient 
for 39 days. He could not ambulate 

independently and was discharged in a 
wheelchair.

POST-HOSPITAL 
COURSE

The patient was discharged to 
a rehabilitation facility for several 
weeks. He was able to stand and trans-
fer from his wheelchair and could walk 
a few steps with a walker, but did not 
regain the ability to walk unassisted. 
One month after RT to the thoracic 
spine, the patient began to experience 
bilateral shoulder and neck pain, right 
finger numbness, worsening numb-
ness and neuropathic pain in both 
feet extending up the calves, as well 
as persistent and intractable hiccups. 
MRI of the total spine showed marked 
leptomeningeal disease of the cervi-
cal spine, and progression of leptome-
ningeal disease in the thoracolumbar 
spine.

The patient was referred to a radi-
ation oncologist closer to his home so 
he could receive outpatient RT to the 
spinal levels C2 to T4 (1620 cGy in 9 
fractions). Dose was reduced due to 
spinal cord dose delivered during prior 
head-and-neck RT. 

The patient succumbed to disease 
progression 3-and-a-half months after 
completing initial palliative spine 
treatment, and 1 week after completing 
RT to the cervical spine.

DISCUSSION
Despite efforts to intensify treat-

ment, a diagnosis of SNUC carries a 
poor prognosis with high post-treat-
ment locoregional recurrence rates. 
Curative-intent treatment of SNUC 
typically involves multiple modalities 
that include surgery, radiation ther-
apy, and chemotherapy.7,10 Patients 
treated with modern RT, such as 
intensity-modulated radiation therapy 
(IMRT) and/or stereotactic radiosur-
gery (SRS), with radiation doses > 60 
Gy showed both better rates of local 
control11 and improved survival.1 
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SNUC is known to metastasize 
regionally to the cervical lymph nodes 
and distantly to the lung, bone, liver, 
and brain.12,13 However, metastasis 
and involvement of the leptomeningeal 
system are rarely reported. Leptome-
ningeal carcinomatosis is a late event 
in the progression of solid tumors. 
Treatment options for leptomeningeal 
disease include RT, intrathecal chemo-
therapy, and systemic chemotherapy. 
RT can achieve rapid symptom control 
and restore CSF flow in 30% to 50% of 
patients with CSF circulation obstruc-
tion.14 Our treatment strategy focused 
on palliative RT due to the diffuse and 
plaque-like nature of the leptomenin-
geal disease, which precludes adequate 
penetration of intrathecal and systemic 
chemotherapy. Despite the initial pal-
liation achieved from RT, the patient 
developed recurrence in the previously 
treated spinal levels, which ultimately 
led to his death.

Systemic therapy has a limited 
role in metastatic SNUC. Therefore, 
next-generation sequencing was per-
formed on this patient’s tumor to iden-
tify an actionable genetic alteration 
that could be treated with biologically 
tailored therapy. We identified ampli-
fications of ERBB2 and KRAS, and 
thus planned to use cetuximab follow-
ing RT. Unfortunately, the patient’s 

poor functional status prevented him 
from receiving systemic therapy. Lit-
tle data exists regarding the role of 
genomic findings on pathogenesis and 
metastasis of SNUC. Further research 
is required to identify the optimal sys-
temic agents for SNUC. 

In conclusion, this case report pres-
ents a rare case of leptomeningeal car-
cinomatosis that developed as the only 
recurrence in a patient with SNUC 
where local control of the primary 
lesion was achieved with a combina-
tion of surgery, radiation, and chemo-
therapy. We hope to draw attention to 
the rare and highly lethal occurrence 
of leptomeningeal disease in SNUC. 
We suggest that patients diagnosed 
with SNUC undergo regular close 
surveillance for evidence of metasta-
sis. It may be helpful to alert patients 
to the possibility of CNS involvement 
to prevent delay in seeking treatment 
once symptoms occur. Lastly, while a 
multimodality treatment approach is 
accepted as standard of care in treating 
primary SNUC, there remains a need 
to discover more effective treatments 
of advanced or metastatic disease. 
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