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Patients who have undergone neck dissection and radiotherapy are at risk of cervical spine infections. Furthermore, previous radio-
therapy and cervical spine infections can lead to fistula formation to the subarachnoid space and intracranial infection. This report 
discusses the serious consequences of a missed cervical spine infection including cerebrospinal fluid fistula formation and persistent 
central nervous system infection, and serves as a reminder to clinicians of the possible association between cervical spine infections 
and prior head and neck surgery and radiotherapy. In all such cases, the posterior pharyngeal wall should be inspected during follow-
up. Despite the appearance of an intracranial infection, the cervical spine should be investigated, especially if the response to appro-
priate antibiotics is suboptimal. 
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Introduction

We report the case of a patient who had undergone laryn-
gopharyngeal surgeries and radiotherapy presenting with 
spondylodiscitis, cerebrospinal fluid (CSF) fistula, and 
pneumocephalus. Patients with a history of neck dissection 
or radiotherapy may be at risk of developing cervical spine 
infections, and thus, the integrity of the posterior pharyn-
geal wall should be assessed in all at-risk patients. Further-
more, fistulation to the spinal canal can be caused by the 
infective process and lead to morbid sequelae of meningitis 
and pneumocephalus. In patients with persistent mucosal 
defects, flap coverage is recommended [1]. This case report 
demonstrates that any patient with an intracranial infec-
tion and a history of prior laryngopharyngeal surgeries 

and suboptimal response to appropriate antibiotic therapy 
should undergo a thorough investigation of the cervical 
spine for potential primary infective focus.

Case Report

A 66-year-old man presented with fever, headache, gener-
alized tonic clonic seizure and neck stiffness three months 
after partial pharyngectomy for squamous cell carcinoma-
in-situ at the posterior pharyngeal wall. He had history of 
laryngeal cancer, which was treated by micro-laryngec-
tomy and adjuvant radiotherapy, six years prior to this 
presentation, and of esophageal cancer with esophagec-
tomy, which was treated by selective neck dissection and 
radiotherapy, some four years previously. An endoscopic 
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evaluation performed after his last operation revealed no 
evidence of local recurrence. 

As his symptoms were suggestive of meningitis, brain 
magnetic resonance imaging (MRI) was performed, 
and showed generalized leptomeningeal enhancement. 
Analysis of CSF obtained by lumbar puncture revealed 
an increased white cell count (WCC) and protein level 
and a decreased glucose level, but microbiological stud-
ies were negative. He was treated for meningitis and was 
given intravenous ceftriaxone and acyclovir, and oral 
dexamethasone to reduce cerebral edema. Repeat MRI 
performed two weeks later showed decreased leptomen-
ingeal enhancement and repeat lumbar puncture revealed 
normalized WCC and biochemical markers in CSF. 

Four weeks after the complete cessation of antibiotics, 
he developed dizziness and nystagmus in right horizontal 
gaze. Brain computed tomography (CT) (Fig. 1) showed 
a small right caudate and cerebellar infarct and loculated 
air densities at the interhemispheric fissure, left Sylvian 
fissure, interpeduncular cistern, left ambient cistern, and 
pericallosal region. In view of the new clinical and imag-

ing findings and his history of head and neck cancers, 
neck MRI was performed to investigate the source of the 
infection and pneumocephalus. MRI (Fig. 2) revealed 

Fig. 1. Computed tomography brain showing right caudate infarct 
(red arrow) and gross pneumocephalus.

Fig. 2. (A) Axial magnetic resonance imaging (MRI) T1 contrast im-
age showing the C3–C4 cerebrospinal fluid fistula (red arrow) to the 
subarachnoid space. (B) Sagittal MRI T1 contrast image showing 
the C3–C4 spondylodiscitis (white arrow).
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C3–C4 spondylodiscitis and a CSF fistula to the subarach-
noid space, and CT myelography (Fig. 3) demonstrated 
the site of CSF leakage through the dura at the level of the 
C3–C4 disc. Vancomycin, cefepime, and metronidazole 
were started after consultation with a microbiologist.

Unfortunately, the patient failed to respond and became 
tetraplegic and required mechanical ventilation shortly 
afterwards and subsequently suffered from repeated chest 
infections. Due to his poor general condition and the high 
surgical risk, surgical debridement and excision of the 
fistula were abandoned. Intravenous antibiotics were con-
tinued but he succumbed due to uncontrolled sepsis at 2 
months after the diagnosis was made.  

Discussion

Surgical neck dissection is important in head and neck 
surgeries to achieve adequate clearance of tumor tissues. 
However, this procedure undoubtedly damages periph-
eral lymphoid tissues and leads to deficiencies in regional 

resistance to infection [1,2]. Further damage to the lym-
phoid barrier and posterior pharyngeal mucosal defects 
can be attributed to the radiotherapy given for local 
tumor control [2], and infective organisms from the oro-
pharyngeal cavity can gain access to the cervical spine via 
these mucosal defects [3]. In addition, radiotherapy can 
enhance the permeability of the blood-brain barrier, and 
thereby, increase the risk of central nervous system (CNS) 
infections [4]. 

Similar problems occur in patients suffering from na-
sopharyngeal carcinoma treated by surgery and radio-
therapy. In these at-risk patients, regular assessment of the 
posterior pharyngeal wall should be performed at every 
follow-up consultation as infections may occur even at 17 
years after radiotherapy [1]. Transoral examination using 
a torch and tongue depressor provides a simple and eco-
nomical means of assessing pharyngeal mucosa. Patients 
with pharyngeal wall defects should receive flap coverage 
to prevent further access of the cervical spine by oropha-
ryngeal microorganisms. The commonly used pedicle 
flaps include the latissimus dorsi, paraspinal muscle, and 
trapezius flaps [5]. 

As illustrated by our case, multiple neck surgeries and 
radiotherapy had weakened the lymphoid barrier in the 
head and neck region, and contributed to the develop-
ment of spondylodiscitis via the direct spread of bacteria 
from the oropharyngeal region. Compounded by delayed 
diagnosis of the fistula, this infective process spread pos-
teriorly through the disc to reach the epidural space in 
our patient and led to uncontrolled intracranial infection. 
The CSF fistula was likely to have occurred secondary to 
spondylodiscitis as there was no previous neurosurgical 
procedure.

CSF fistulas should be treated early as persistent CSF 
leakage prevents proper healing [6]. The principles of 
treatment involve infection control, improving overall im-
munity, direct surgical repair of the fistula, reinforcement 
of the repair with a muscle flap, and obliteration of any 
dead space [7]. Conservative treatment with antibiotics 
usually fails [8] and surgical treatment including external 
lumbar drainage, direct dural repair, duraplasty, and in 
some cases coverage with fat, fascia or synthetic grafts is 
required to prevent suture failure or fistula recurrence 
[7,9-12]. 

The delay in establishing the link between the CNS in-
fection and previous neck surgery and radiotherapy was 
the main management downfall in our case. The causative 

Fig. 3. Computed tomography myelogram showing C3–C4 spondylodis-
citis, C3 vertebral body destruction, and the connecting cerebrospinal 
fluid fistula (red arrow).
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pathology was only discovered after the patient experi-
enced significant neurological deterioration and exhibited 
poor response to antibiotic treatment. Any salvage sur-
gery at this point would have already been too late. The 
initial presentations of headache, convulsions and neck 
stiffness suggested a diagnosis of meningitis. To a more 
cautious clinician, a history of multiple neck operations 
and radiotherapy would have triggered further investiga-
tions for cervical spine pathologies. With more vigilance, 
the culprit could have been identified earlier and the 
window of opportunity for surgical management would 
not have been missed. Patient condition permitting, the 
proper management would have been thorough debride-
ment, fistula excision and soft tissue coverage of the defect 
to prevent recurrence. In our case, despite potent antibi-
otics, the infection was not controlled because the fistula 
was not obliterated. 
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