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Case Report

Cerebrospinal fluid fistula in a patient with chronic 
constipation related to an autonomic dysfunction and 
revealed by bacterial meningitis – A case report
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INTRODUCTION

Cerebrospinal fluid (CSF) rhinorrhea can be defined as CSF egress from a communication 
between the subarachnoid space and nasal fossa. It occurs preferentially in osteomeningeal 
weakened sites within the skull base and is rarely spontaneous without an evident etiology, or 
more often secondary following a craniofacial trauma or skull base surgery.[1]

Autonomic dysfunction with sympathetic hyperactivity represents an unusual cause of 
spontaneous fistulas, which could be revealed by unilateral rhinorrhea or diagnosed following 

ABSTRACT
Background: Cerebrospinal fluid (CSF) fistula represents a rare neurosurgical entity that can be defined 
as a communication between the subarachnoid space and nasal fossa or less commonly the ear cavity. It can 
be spontaneous without an evident etiology or secondary following a skull base surgery or trauma. e early 
diagnosis of spontaneous forms remains a challenge as clinical signs (e.g., unilateral rhinorrhea) can be absent or 
neglected by patients and can result in meningitis.

Case Description: Here, we report the case of a 31-year-old man with chronic constipation complicated 
by chronic intracranial hypertension, and resulting in rhinorrhea with bacterial meningitis. e etiological 
assessment of chronic constipation retained an autonomic dysfunction with sympathetic hyperactivity (e.g., 
pure autonomic failure) as an underlying cause. Beta-2 transferrin testing associated with cerebral magnetic 
resonance imaging and computed tomography scan confirmed the diagnosis and localization of the fistula at the 
cribriform plate. e patient underwent an endoscopic endonasal approach with a repair of fistula. He presented 
with recurrent rhinorrhea 17 months later which required a surgical revision along with CSF diversion with a 
ventriculoperitoneal shunt.

Conclusion: Although rare, autonomic dysfunction can result in chronic constipation in young patients, with 
intermittent or permanent intracranial hypertension, leading to CSF leaks. e early identification and treatment 
of the underlying etiology may prevent severe complications and improve the management and outcome of CSF 
fistula patients.
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repetitive bacterial meningitis, and resulting in severe 
complications.[1]

Biological assessment by beta-2 transferrin testing and 
cerebral computed tomography (CT) scan coupled to 
magnetic resonance imaging (MRI) helps in diagnosis and 
localization of the defect.[3]

Management strategy is varying according to clinical and 
radiological features of fistula; the endoscopic endonasal 
approach combines low morbidity and excellent results.[7,12,16] 
Ventriculoperitoneal shunting of CSF may be very helpful 
in some delicate forms, including fistulas with maintained 
underlying etiology.

CASE PRESENTATION

A 31-year-old man with chronic constipation of 15 years 
duration presents 6 mounts ago an intermittent clear and 
watery right nasal discharge accentuated by excessive effort 
during defecation. Five days before the consultation in the 
emergency department, the patient reported a persistent 
headache despite analgesic treatment, with nausea and fever. 
Clinical examination showed neck rigidity, the diagnosis of 
meningitis is then retained; we carefully analyzed the patient 
medical history and found the notion of the right nasal fossa 
rhinorrhea which was objectified by Valsalva manoeuvers.

We performed a cerebral CT scan and CSF analysis which 
found a hyperproteinorachia, hypoglycorrachia, and many 
diplococci suggesting pneumococcal meningitis. e 
patient underwent an intravenous antibiotherapy based on 
ceftriaxone and the evolution was favorable.

e clinical examination and paraclinical investigations 
found a chronic constipation complicated by internal 
and external hemorrhoids with no abnormalities in the 
colonoscopy performed by a proctologist. e endocrine 
assessment, including thyroid and pituitary testing, 
showed no abnormalities. Radiologic assessment including 
T2-weighted cerebral MRI and CT scan showed a bony defect 
in the right side of the cribriform plate [Figures 1 and 2] with 
no pneumocephaly or intracranial hypertension (ICH) signs, 
the MR-angiography (MRA) showed free veinous sinus, and 
ophthalmic examination carried by an ophthalmologist found 
a moderate papilledema (e.g., Modified Frisen Scale Grade 2).

An ECG with Holter ECG showed an asymptomatic and well 
tolerated sinusal bradycardia, with no echocardiographic 
abnormalities, the global cardiac examination with autonomic 
nervous system assessment was carried by a cardiologist and 
objectified a rare autonomic dysfunction entity with sympathetic 
hyperactivity designated as: pure autonomic failure (PAF).

e patient underwent an endoscopic endonasal approach 
with a repair of the leak, there were no signs of recurrence 
during the early postoperative period; however, the patient 

kept intermittent chronic constipation and presented with 
a recurrent rhinorrhea 17 months following surgery, we 
performed a cerebral CT scan, a preoperative spinal drainage 
during 72 h with CSF analysis and ICP measuring, we 
found an intermittent elevated ICP (e.g., opening pressure 
> 45 cm H2O (33 mmHg)) with sterile CSF, and we performed 
a CSF ventriculoperitoneal shunting with endonasal surgical 
revision. e postoperative course was uneventful with a 
good outcome at 3 months following the second surgery.

DISCUSSION

e most common form of CSF fistula is secondary, following 
craniofacial trauma or skull base surgery. e spontaneous 
form is infrequent and occurs in <5% of CSF fistula patients, 
it occurs mostly in the sphenoidal bone (60%) and can result 
in meningitis in 12%.[1]

e pathophysiology of spontaneous CSF fistula remains 
unknown; however, all factors, leading to increased intra-
abdominal and/or intra-thoracic pressure, including chronic 
constipation, could result in permanent or intermittent ICH 
which could predispose to spontaneous CSF leaks, this is a 
very rare condition, but reported in obese patients.[2,8,9]

Chronic constipation is a very common symptom that affects 
about 25% of the general population, it can be idiopathic, 

Figure  1: Coronal T2-weighted cerebral magnetic resonance 
imaging: dehiscence of the cribriform plate on the right side, 
with the basifrontal ptosis of cerebral parenchyma and discrete 
hypersignal of the ethmoid and the middle and lower turbin as 
prevailing on the right side.

Figure 2: Coronal cerebral computed tomography-scan on the bone 
window: bony defect of the right side of cribriform plate.
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by far the most common form in young patients,[11,14] or 
secondary following metabolic disorders, mechanical 
barriers, or some anticholinergic drugs. Chronic constipation 
may also appear as a consequence of sympathetic 
hyperactivity with inhibition of digestive secretions and 
peristalsis.[10]

In our patient, the clinical and paraclinical assessment retained 
the diagnosis of pure autonomic failure, which is a rare 
sporadic neurodegenerative disorder of autonomic nervous 
system with no evidence of CNS dysfunction, clinically 
characterized by orthostatic hypotension, digestive disorders 
(e.g., constipation or diarrhea), and genitosphincterian 
perturbations. is rare autonomic disorder is caused by 
neuronal degeneration of pre- and postganglionic sympathetic 
and parasympathetic neurons in the thoracic spinal cord and 
paravertebral autonomic ganglia and is associated with very 
low plasma norepinephrine (NE) level suggesting widespread 
sympathetic denervation.[4,15] Constipation is reported in 
more than half of the patients with PAF and is frequently an 
early symptom of the disease.[5] e repetitive closed glottis 
efforts following chronic constipation leads to sustained 
intra-abdominal and intra-thoracic increased pressure and 
could predispose to an intermittent or permanent ICH with 
weakness of the dura mater and CSF leaks.

e early diagnosis of spontaneous CFS fistula remains 
a challenge as a minimal or posterior discharge can be 
neglected by the patient or felt only as a salty pharyngeal 
taste. In our case, the CSF fistula has been diagnosed 
following the first meningitis episode; despite, the patient 
had an intermittent rhinorrhea 6 months ago.

Laboratory assessment, including beta-2 transferrin testing 
associated with radiologic features in cerebral MRI and CT 
scan, helps to confirm and localize the fistula and identify 
ICH signs. Radiologic assessment is also important to 
eliminate other causes of CSF leakage such as a skull base 
malformation or tumor.[3]

e main goal of treatment is to repair the bony and 
meningeal defect to prevent recurrent bacterial meningitis; 
the management strategy varies according to clinical and 
radiological features of CSF fistula. Adjuvant medical 
treatment based on Acetazolamide with bed rest, whether or 
not associated with spinal drainage, is proposed first to all 
patients. Abundant spontaneous rhinorrhea often requires a 
surgical endoscopic approach that combines low morbidity 
and excellent results reaching 90% of closure after the first 
surgery.[3,7,16]

Some CSF fistulas could regress spontaneously after the first 
episode of meningitis; this may appear as a consequence of 
fibrosis following the inflammatory episode of meningitis.

VPS was reported as the only surgical modality for treating 
some cases of fistula;[6,13] it could be useful in sphenoidal 

fistulas which are more delicate compared to anterior skull 
base fistulas. We think that it is also very helpful in fistulas 
with maintained underlying cause such as in our case.

In our patient, an initial endoscopic endonasal approach 
has been performed with a repair of the defect using fascia 
lata, there were no signs of recurrence during the 1st 17 
months following surgery. However, the patient kept chronic 
intermittent constipation with an intermittent elevated ICP, 
leading to recurrent rhinorrhea; he underwent a surgical 
revision with ventriculoperitoneal shunting of CSF. e 
postoperative course was uneventful with a good outcome at 
3 months following the second surgery.

CONCLUSION

ere seems to be a logical link between pure autonomic 
failure and CSF fistula. Hence, although rare, spontaneous 
CSF fistula may appear as a consequence of sustained 
intracranial hypertension associated with chronic 
constipation in patients with pure autonomic failure. e 
early identification and appropriate management of the 
autonomic dysfunction could prevent severe complications 
and improve the treatment and outcome of CSF fistula 
patients.
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