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RETROSPECTIVE STUDY OF ENDOSCOPIC MANAGEMENT OF CSF RHINORRHOEA- A CASE SERIES
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ABSTRACT

BACKGROUND

Cerebrospinal fluid rhinorrhoea can arise as a complication of trauma, hydrocephalus, endoscopic sinus surgery or it may occur
spontaneously without any identifiable cause. Surgical repair is recommended in patients who do not respond to the conservative
management. In recent years Endonasal endoscopic approach has become the preferred method for repairing the CSF leaks, as it is

extracranial extradural method and better outcomes have been reported as compared to the intracranial approaches.
Aim and Objective- To evaluate the results of Endonasal Endoscopic repair of CSF Rhinorrhoea.

MATERIALS AND METHODS

This retrospective study was conducted in the Department of Otorhinolaryngology, Krishna Institute of Medical Sciences, Karad,
from May 2014 to November 2016. Ten patients with CSF rhinorrhoea were included in study and they were managed
endoscopically. Patients were followed up for a mean duration of 12 months and the outcome was analysed.

RESULTS

The patients included in the study ranged in the age group of 20 - 47 years. Among the patients, 2 (20%) were female and 8 (80%)
were males. The cause of CSF rhinorrhoea was traumatic in 7 (70%), non-traumatic in 3 (30%). In 7 (70%) patients the site of leak
was from ethmoids, in 2 (20%) from frontal and in 1 (10%) from sphenoid. One patient developed meningitis after surgery.

CONCLUSION

Endonasal endoscopic repair of CSF rhinorrhoea is safe, less traumatic and highly successful procedure.
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BACKGROUND

CSF rhinorrhoea is CSF leak into the nose. It is due to
communication with subarachnoid space (Meningeal fistula),
i.e. opening in the arachnoid, dura and bone to permit leak of
CSF through the nose. CSF leaks are associated with (10%) risk
of developing meningitis.(1) Patients with CSF rhinorrhoea
present with clear watery nasal discharge, headache,
recurrent meningitis, anosmia and/or unilateral intranasal
masses. Diagnosing CSF rhinorrhoea includes confirming the
leaking fluid as CSF, cause of CSF rhinorrhoea and localisation
of the site of leak. Management of CSF rhinorrhoea includes
conservative and surgical management. Conservative
management is directed to reduce high intracranial pressure.
The goal of surgical therapy is repair of the dural defect
contributing to the CSF leak.?) Most of CSF leaks close
spontaneously within 7 to 10 days.(345)
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MATERIALS AND METHODS
Differential diagnosis includes atrophic rhinitis, allergic
rhinitis, autonomic dysfunction, sinonasal polyps and
temporal bone fracture.

This retrospective study was conducted in Department of
Otorhinolaryngology, Krishna Institute of Medical Sciences,
Karad.

Inclusion Criteria

1. Patients with CSF Rhinorrhoea having anterior skull base
defect.

2. Patients with CSF Rhinorrhoea not responding to
conservative management.

Exclusion Criteria
1. Unconscious patients.
2. Skull base defect more than 15 mm.

10 patients with CSF Rhinorrhoea who underwent
Endonasal endoscopic repair from May 2014 to November
2016 were analysed. Detailed history was taken including
onset, duration, severity, laterality, history of facial trauma,
history of sinus surgery or neurosurgical procedures, history
of recurrent meningitis. Diagnostic nasal endoscopy was done
in all patients. CSF was confirmed by beta-2 transferrin. HRCT
paranasal sinus was done in all cases with MRI and CT
cisternography done in selected cases. Prophylactic broad
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spectrum antibiotics and acetazolamide were administered to
all of the patients.

Endonasal endoscopic repair was done using 0 and 70
degree rigid endoscope under General anaesthesia. Defect was
localised and confirmed by doing Valsalva manoeuvre by
anaesthetist. On Valsalva manoeuvre pulsation of dura and
pulsating discharge of CSF through fistula was visualised. The
graft bed was prepared by removing a cuff of normal mucosa
and fibrous tissue off the bone for 3 - 4 mm surrounding the
defect. Defect was first occluded with fat harvested from thigh;
fat was placed in hourglass manner and then fascia lata was
placed over it. Fibrin glue was applied and Gelfoam was kept
over it. Light nasal packing was done.

Table/Figure 1. CT Scan Image showing
Posterior Table of Frontal Bone Fracture
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Table/Figure 4. Placement of
Fascia Lata Graft

Table/Figure 2. Endoscopic Picture showing Bony Defect

Table/Figure 5. Application of
Fibrin Glue
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Postoperatively, all patients were advised strict bed rest
with Propped up position. Parenteral IV antibiotic were given
along with laxative, cough suppressant, acetazolamide and
kesol. Patient was advised to avoid straining and lifting heavy
weights. Nasal pack was removed on postop day 5. Patients
were followed up regularly for a period of 1 year.

Case Series

RESULTS

Among the 10 patients who were included in the study, there
were 8 males and 2 females. Age group varied from 20 to 47
years.

Age Group Number of Males Number of Females
20-25 2 0
26-30 3 0
31-35 2 1
36-40 0 0
41-45 0 1
46 - 50 1 0
Table/Figure 6. Age Distribution

The most frequent site of cranionasal fistula was roof of ethmoids (7, 70%) followed by 2 in frontal sinus (20%) and 1 in
sphenoid sinus (10%). None of the patients had bilateral leaks or prior attempted repair.

Age Group Site of CSF Leak
Ethmoids Frontal Sphenoid
20-25 2 - -
26-30 2 1 -
31-35 1 1 1
36-40 - - -
41-45 1 - -
46-50 1 - -

Table/Figure 7. Site of CSF Leak

Out of 10, 7 patients had traumatic cause for CSF rhinorrhoea amongst which 6 were due to head trauma and 1 due to iatrogenic
trauma secondary to FESS; 3 patients had non-traumatic cause of CSF leak, amongst which 2 were spontaneous and 1 was secondary

to pituitary tumour

Age Grou Cause of CSF Rhinorrhoea
8 P Traumatic Spontaneous
20-25 1 1
26-30 3 -
31-35 1 2
36-40 - -
41-45 1 -
46-50 1 -
Table/Figure 8. Cause of CSF Leak

None of the patients had any intra-operative
complications. One patient developed post-operative
meningitis.

DISCUSSION

In our study, a diverse age group of patients from 20 to 47
years underwent endoscopic repair of CSF leaks. Males were
predominantly affected with a male-to-female ratio of 4:1, in
concordance with other studies.(67.8)

Ommaya et al(910.11) gave aetiological classification of CSF
rhinorrhoea. The most common site of leak post trauma are
the lateral lamella of the cribriform plate and the posterior
ethmoids near the anteromedial wall of the sphenoid as
ethmoid roof are the thinnest, dura is tightly adherent to bone
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in this area, natural dehiscence created by Anterior Ethmoidal
Artery and prolongation of the subarachnoid space along the
olfactory nerve rootlets.

Head trauma and iatrogenic trauma are the two most
common causes of CSF rhinorrhoea, while congenital,
spontaneous and tumour invasion are relatively rare. This isin
concordance with other studies.(6.12.8)

Cribriform plate was the predominant site of leak in our
study, as found in literature.(12,13)

Beta-2 transferrin assay is more specific for CSF, but in
case of associated orbital injuries this can be unreliable due to
the presence of beta-2 transferrin in vitreous humour.(14) It has
sensitivity of near 100% and a specificity of about 95%.(15)
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Stone et al(® suggest that high-resolution CT is a useful
screening examination for the initial workup of CSF
rhinorrhoea. CT cisternography uses metrizamide and is
useful in pinpointing leak location. MR cisternography is
helpful for detecting inactive fistulas.

None of the patients had history of recurrent meningitis
nor had history of bilateral leaks or prior attempted repair.

All patients underwent endoscopic repair of CSF leak with
a 90% success rate at first attempt. This was in concordance
with the results obtained in other studies.(16)

The high success rate was attributed to the multi-layered
repair using fascia lata, adipose tissue. Various other graft
materials have been used in other studies to repair the defect-
nasal cartilage and mucoperichondrium, middle turbinate flap
and fibrin glue.(6.17.18) We used fibrin glue in all the cases.

Several authors recommend the use of postoperative
lumbar drain. However, in our study, we did not find it
necessary and lumbar drain was not used in any of the
patients.

The patients were followed up for 6 to 12 months. One
patient developed postoperative meningitis.

Endonasal endoscopic repair of cerebrospinal fluid leaks is
a major challenge for otorhinolaryngologists and skull base
surgeons. The advances in technology have permitted its
repair by the minimally invasive endoscopic technique. It is
currently accepted that endoscopic intranasal management of
CSF rhinorrhoea is the preferred method of surgical repair
with higher success rates and less morbidity than intracranial
surgical repair in selected cases.(19) This approach is cost-
effective, less time consuming, has minimal morbidity and
mortality, and a very high success rate as compared to the
open intracranial approach. Dural defects though rare, must be
closed regardless of the cause due to potential risk of life-
threatening complications like meningitis and
pneumocephalus.

The value of antibiotic prophylaxis in patients with CSF
leakage is debatable. In a literature review, Brodie(20)
concluded that individually each of the studies evaluated
demonstrated no significant difference in the incidence of
meningitis with prophylactic antibiotic therapy.

CONCLUSION

Endoscopic repair of CSF rhinorrhoea provides a better field of
vision with enhanced illumination, magnified angle of
visualisation and accurate positioning of the graft under direct
visualisation. The high success rate attached with this should
make it the preferred approach in traumatic and non-
traumatic CSF leaks, not associated with intracranial space
occupying.
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