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ABSTRACT

Background: Post-traumatic cerebrospinal fluid (CSF) rhinorrhea are relatively uncommon neurosurgical condition
that is associated with serious morbidity and life-threatening complications like meningitis. As such, it requires
prompt and thorough evaluation and treatment. Is of note that, only few studies discussed CSF rhinorrhea in literature
especially in sub-Saharan Africa. This study was designed to report outcomes of management of post-traumatic CSF
rhinorrhea seen in our institution.

Methods: Relevant data of all patients with post-traumatic CSF rhinorrhea managed from July 2015 to June 2019
were retrospectively reviewed.

Results: Out of the total 1942 cases of head injury managed over the study period 20 cases (1%) were diagnosed with
CSF rhinorrhea. The mean age of presentation was 30.5 years. All patients were male and road traffic accidents was
the only aetiological factor noted. Majority of patients developed rhinorrhea after 48 hours of injury (12/20).
Pneumocephalus was the commonest computerised tomographic scan finding and about 2/3™ of the patients required
operative treatment by transcranial anterior cranial fossa repair (13/20). The remaining patients were managed non-
operatively with acetazolamide, antihistamines, stool softeners and antibiotics. The outcome was generally good with
no recurrence noted. The rate of mortality was 10% (2/20) and resulted from meningitis.

Conclusions: Posttraumatic CSF rhinorrhea was seen in 1% of cases of head injury in our environment and affects
males predominantly. Although, the outcome of treatments was good, 10% mortality caused by meningitis was
recorded.
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INTRODUCTION

Cerebrospinal fluid (CSF) rhinorrhea is seen when there
is a communication between subarachnoid space and the
Sino nasal mucosa following bony and meningeal defects
in the skull base leading to drainage of cerebrospinal
fluid from the nose. Cerebrospinal fluid leaks are
uncommon but are associated with lethal conditions such
as meningitis, pneumocephalus or brain abscess.l

Cerebrospinal rhinorrhea may be caused by trauma,
cranial base tumour, congenital skull base malformation
or may have unknown aetiology.>*5 Eighty percent of
CSF leak results from non-surgical causes, 16% from
surgical intervention and 4 % are non-traumatic.®” CSF
leak has been reported to complicates two percent of head
injury and 12-30% of fracture of the base of the skull.®
Ommaya in 1960, divides CSF leaks into traumatic or
non-traumatic in origin.® Traumatic causes can be further
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categorised into surgical or non-surgical.* Cairns also,
classified CSF rhinorrhea into 4 classes: acute traumatic,
delayed posttraumatic, operative and spontaneous.®®
Unilateral CSF rhinorrhea remains the most common
presentation of CSF leaks and more than half of traumatic
leaks are obvious clinically within the first 48 hours and
almost all are evident in the first three months of
traumatic event.!* Anterior skull base leaks are more
frequent than middle or posterior leaks because of the
tight adherence of the dura to anterior skull base.'?'?
Temporal bone fracture with associated CSF leak may
present with CSF rhinorrhea via drainage through
eustachian tube in the presence of an intact tympanic
membrane.®

Majority of posttraumatic CSF leaks may resolve
spontaneously within the first two days of injury.'*® The
cranial computerised tomographic scan has become the
most popular imaging modality in the evaluation of CSF
leaks.'®1" The management of CSF rhinorrhea ranges
from simple non-operative measures such as bed rest, use
of stool softeners, diuretics, avoidance of straining,
retching and nose blowing, use of lumbar drain, to more
complex surgical operations.581° Prophylactic antibiotic
therapy has not been shown to reduce risk of infections
but may increase the chance of developing resistance.?°

Prompt and adequate evaluation of CSF rhinorrhea is
much needed to avoid severe complications like
meningitis which is reported to occur at about 10% yearly
to up to 40% in long term follow up.?* Dandy in 1926
was credited with the first successful intracranial repair of
CSF leak.'® Surgical approaches of CSF rhinorrhea repair
include craniotomy-based intracranial techniques (both
intradural and extradural) as well as less invasive
endoscopic transnasal approach.®

The traditional Intracranial repair by craniotomy has cure
rate of 70-80%, while other Authors reported recurrence
of 40%.%2% The craniotomy-based repair allows direct
visualisation of the dural breach as well as proper
treatment of complex bone fracture and use of pericranial
flaps for optimum repair.?® However, as against
endoscopic transnasal it’s associated with more
complications such as anosmia, brain retraction,
haemorrhage and cerebral edema.®

There were few studies in the literature discussing the
outcome of management of post-traumatic CSF
rhinorrhea in Africa, therefore, the study was designed to
report outcomes of management of post-traumatic CSF
rhinorrhea seen in our institution.

METHODS
Inclusion criteria

e Patients with diagnosis of  Post-traumatic

cerebrospinal rhinorrhea.

Exclusion criteria

e Patients with spontaneous CSF rhinorrhea and CSF
leaks other than rhinorrhea.

Study population
Patients with head injury
Methodology

This was retrospective study involving patients with post-
traumatic CSF rhinorrhea managed from July 2015 to
June 2019. Relevant data such as clinical presentations,
imaging findings, treatment offered, outcomes of
management and number of cases of head injury seen
over the aforementioned period were noted. A descriptive
statistical analysis was done and results presented in
frequencies and percentages.

RESULTS

Out of the total 1942 cases of head injury managed over
the study period, 20 cases (1%) were diagnosed with CSF
rhinorrhea. The mean age of presentation was 30.5 years.
All patients were male and road traffic accidents was the
only aetiological factor noted.

Eight patients (38.6%) developed rhinorrhea within 48
hours of injury (8/20). While remaining cases of CSF
rhinorrhea was noticed after 48 hours. None had
rhinorrhea beyond 1 week of trauma.

Pneumocephalus (Figure 2) was the commonest
computerised tomographic scan finding and about 2/3rd
(Figure 1) of the patients required operative treatment by
transcranial anterior cranial fossa repair (13/20). The
remaining patients (Figure 1) were managed non-
operatively with Acetazolamide, antihistamines and stool
softeners and avoidance of any form of Valsalva
manoeuvre.

= Operative = Non-operative

Figure 1: Distribution based on treatment
option offered.

The outcome was good with no recurrence noted. The
rate of mortality was 10% (2/20) and resulted from
meningitis.
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Figure 2: Axial cut of a patient with pneumocephalus
and left frontal sinus fracture.

DISCUSSION

This is retrospective analysis of cases of post-traumatic
CSF rhinorrhea managed over four-year period. As
reported in other studies CSF rhinorrhea is a relatively
uncommon condition that may complicates head injury,
accounting for about 1% of head injury in our centre.1%24
Post-traumatic CSF rhinorrhea like other forms of head
injury commonly affects young male individuals which
was in keeping with the index study.?>?® Majority of
cases of CSF rhinorrhea were reported to become
clinically evident within the first three months of head
trauma. This further corroborates the findings of the
present series.?’

Numerous options of management of CSF rhinorrhea
were described: non-operative measures such as bed rest,
acetazolamide, anti-histamines, avoidance of valsalva
manoeuvre, operative repairs: transcranial versus
transnasal endoscopic.® About two-third of our patients
had operative intervention by bifrontal craniotomy,
cranialisation of frontal sinus and closure of dural defect
using a pericranial pedicled flap. None of the patients had
transnasal endoscopic repairs. The remaining one-third
had successful non-operative treatment. Though the
outcome of both nonoperative and operative management
was good, 10% mortality resulting from meningitis was
recorded in our study. This is equivalent to the data of the
previous studies.?

CONCLUSION

Posttraumatic CSF rhinorrhea was seen in 1% of cases of
head injury in our environment and affects males
predominantly. Although, the outcome of treatments was
good, 10% mortality arising from meningitis was
recorded.

ACKNOWLEDGEMENTS

Authors would like to acknowledge all clinical staffs of
department of neurosurgery.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Tosun F, Gonul E, Yetiser S, Gerek M. Analysis of
different surgical approaches for the treatment of
cerebrospinal  fluid rhinorrhea. Minim Invas
Neurosurg. 2005;48:355-60.

Calcaterra TC. Diagnosis and management of
ethmoid cerebrospinal rhinorrhea. Otolaryngol Clin
North Am. 1985;18:99-105.

Carter DA, Mehelas TJ, Savolaine ER, Dougherty
LS. Basal skull fracture with traumatic polycranial
neuropathy and occluded left carotid artery:
significance of fractures along the course of the
carotid artery. J Trauma. 1998;44:230-5.

Har EG. What is spontaneous cerebrospinal fluid
rhinorrhea? Classification of cerebrospinal fluid
leaks. Ann Otol Rhinol Laryngol. 1999;108:323-6.
Schlosser RJ, Bolger WE. Nasal cerebrospinal fluid
leaks. J Otolaryngol. 2002;31(1):28-37.

Drew JP, John RV, Arturo CS. Traumatic
cerebrospinal fluid leaks. Otolaryngol Clin N Am.
2011;44:857-73.

Lopatin AS, Kapitanov DN, Potapov AA.
Endonasal endoscopic repair of spontaneous
cerebrospinal fluid leaks. Arch Otolaryngol Head
Neck Surg. 2003;129:859-63.

Mohammad A, Tomar SS. Post-traumatic
cerebrospinal fluid leak: challenge for cranio-
maxillofacial surgeons. Sahel Med J. 2013;16(3):44-
8.

Wax MK, Ramadan HH, Ortiz O, Wetmore SJ.
Contemporary management of cerebrospinal fluid
rhinorrhea.  Otolaryngol Head Neck Surg.
1997;116:442-9.

Matthew N, Dennis RM, Michael ML, Dennis MC.
Extracranial repair of paediatric traumatic
cerebrospinal fluid rhinorrhea. Arch Otolaryngol
Head Neck Surg. 1998;124:1125-30.

Kerman M, Cirak B, Dagtekin A. Management of
skull base fractures. Neurosurg Q. 2002;12:23-41.
Marentette LJ, Valentino J. Traumatic anterior fossa
cerebrospinal  fluid fistulae and craniofacial
considerations.  Otolaryngol Clin  North  Am.
1991;24:151-63.

Meco C, Oberascher G. Comprehensive algorithm
for skull base dural lesion and cerebrospinal fluid
fistula diagnosis. Laryngoscope. 2004;114:991-9.
Chandler J. Traumatic cerebrospinal fluid leakage.
Otolaryngol. Clin North Am. 1983;6:62-6.

Mc GW, Stool SE. Cerebrospinal fluid fistula: the
identification and management in pediatric temporal
bone fractures. Laryngoscope. 1995;105:35-9.
Mahon SJ, Kingdom TT, Hudgins PA. Management
of cerebrospinal fluid leaks. Curr Opin Otolaryngol
Head Neck Surg. 2000;8:32-6.

International Journal of Research in Medical Sciences | March 2020 | Vol 8 | Issue 3  Page 939



17.

18.

19.

20.

21.

22,

23.

24,

Ismail NJ et al. Int J Res Med Sci. 2020 Mar;8(3):937-940

Lloyd MN, Kimber PM, Burrows EH. Posttraumatic
cerebrospinal fluid rhinorrhoea: modern high-
definition computed tomography is all that is
required for the effective demonstration of the site
of leakage. Clin Radiol. 1994;49:100-3.

Tahir MZ, Khan MB, Bashir MU, Akhtar S, Bari E.
Cerebrospinal fluid rhinorrhea: an institutional
perspective from Pakistan. Surg Neurol Int.
2011;2:174.

Lund VJ. Endoscopic management of cerebrospinal
fluid leaks. Am J Rhinol. 2002;16:17-23.

Brodie HA. Prophylactic  antibiotics  for
posttraumatic cerebrospinal fluid fistulae: a meta-
analysis. Arch Otolaryngol Head Neck Surg.
1997;123:749-52.

Sanderson JD, Kountakis SE, McMains KC.
Endoscopic management of cerebrospinal fluid
leaks. Facial Plast Surg. 2009;25:29-37.

Schick B, Ibing R, Brors D, Draf W. Long-term
study of endonasal duraplasty and review of the
literature.  Ann Otol Rhinol Laryngol.
2001;1(10):142-7.

Richard DL, Robert JT, Todd AL, Timothy LS.
Management of cerebrospinal fluid rhinorrhea: the
medical college of wisconsin  experience.
Laryngoscope. 2004;114:969-74.

Yilmazlar S, Arslan E, Kocaeli H. Cerebrospinal
fluid leakage complicating skull base fractures:

25.

26.

217.

28.

29.

analysis of 81 cases. Neurosurg Rev. 2006;29(1):64-
71.

Clement S, Pierre LH, Benoit G, Franck J.
Management of post-traumatic cerebrospinal fluid
(CSF) leak of anterior skull base: 10 years’
experience. Acta Oto Laryngologica. 2013;133:944-
50.

Jonathan AF, Michael JE, Lynn MQ. Post-traumatic
cerebrospinal fluid leakage. World J Surg.
2001;25:1062-6.

Allan A. Cerebrospinal fluid rhinorrhoea: diagnosis
and management. Med Oral Patol Oral Cir Bucal.
2007;12:397-400.

Sanderson JD, Kountakis SE, McMains KC.
Endoscopic management of cerebrospinal fluid
leaks. Facial Plast Surg. 2009;25:29-37.

Yilmazlar S, Arslan E, Kocaeli H, Dogan S, Aksoy
K, Korfali E, et al. Cerebrospinal fluid leakage
complicating skull base fractures: analysis of 81
cases. Neurosurg Rev. 2006;29:64-71.

Cite this article as: Ismail NJ, Lasseini A, Koko
AM, Shehu BB. Management and outcome of post-
traumatic cerebrospinal fluid rhinorrhea. Int J Res
Med Sci 2020;8:937-40.

International Journal of Research in Medical Sciences | March 2020 | Vol 8 | Issue 3  Page 940



