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Abstract 
Cerebrospinal fluid (CSF) rhinorrhoea results from anatomical breach be-
tween the subarachnoid space and air sinus cavities of the skull base and 
traumatic CSF rhinorrhoea accounts for 80% - 90% of all cases of CSF leaks. 
We sought to report the case of a 16-year-old patient with a history of head 
injury following a fall from a tree, who developed a post-traumatic CSF rhi-
norrhoea after an onset of meningitis. The patient sustained a fall from a 
6-meter tree in 2008, and was reviewed by our neurosurgical team in February 
2016 for a 1-month history of progressive headaches associated with fever, 
asthenia and left CSF rhinorrhoea. Clinical examination revealed frank men-
ingism and abundant CSF leak from the left nostril. CT scanning showed 
fractures of the left frontal bone and sinus wall associated with a massive 
pneumocephalus. The patient benefited from surgical repair of the tear and 
post-operative lumbar punctures at day 15. The patient’s guardian was in-
formed that non-identifiable information from the case would be submitted 
for publication and he provided consent. 
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1. Introduction 

Cerebrospinal fluid (CSF) rhinorrhoea results from anatomical breach between 
the subarachnoid space and air sinus cavities of the skull base [1]. CSF rhinor-
rhoea can be classified into two groups: traumatic and non-traumatic; and trau-
matic CSF rhinorrhoea are either accidental or iatrogenic [2]. Traumatic CSF 
rhinorrhoea accounts for 80% - 90% of all cases of CSF leaks [2]. The vast ma-
jority of CSF leaks heals in 7 - 10 days with conservative treatment; and lumbar 
drainage is warranted if this fails [3] [4]. But many surgeons prefer surgical re-
pair in these patients. The percentage of failure after surgical repair is estimated 
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to be around 6% - 32% [4]. The risk of meningitis persists as long as the leak is 
active. We sought to report the case of a 16-year-old patient with a history of 
head injury following a fall from a tree, who developed a post-traumatic CSF 
rhinorrhoea after an onset of meningitis. 

2. Observation 

We report the case of a 16-year-old patient with a history of head trauma and 
initial loss of consciousness following a fall of a 6-meter tree in 2008. He was re-
viewed by our neurosurgical team in February 2016 for a 1-month history of 
progressive headache associated with fever, asthenia and left CSF rhinorrhoea. 

Clinical examination revealed an average general state, a 38.5˚C fever, a 75 
pulsations/min pulse, an alert but slow patient, meningism with positive 
KERNIZ and BRUDZINSKI signs, absent sensory-motor and cranial nerves 
deficit and abundant left CSF rhinorrhoea (see Video 1). Head NECT and ECT 
scans showed massive pneumocephalus of the left frontal lobe communicating 
with the frontal sinus and ipsilateral air cells, the frontal horns of lateral ventri-
cles and the 4th ventricle, of the basal cisterns and hyper dense meninges 
(Figure 1). The patient received pneumococcal vaccination. 

Surgical repair of the anterior cranialfossa was achieved through a sub-frontal 
approach. After frontal craniotomy a large dural tear was seen communicating 
with the frontal pneumocephalus and the left interventricular foramen (Figure 2). 
We performed a dural plasty using the galea then we obstructed the left na-
sofrontal canal with temporal muscle, bone wax and surgicell. The immediate 
post-operative follow-up was uneventful and there was no CSF leak (see Video 2). 
Fifteen days later, a recurrent left CSF rhinorrhoea was discovered and the pa-
tient benefited with subtractive lumbar puncture. CSF analysis showed an in-
flammatory response without germs. We warranted an empiric antibiotherapy 
with ceftriaxone and metronidazole. 

Post-operative head NECT and ECT scans showed an unequivocal clearance 
of the pneumocephalus (Figure 3). The patient was asymptomatic at 8-month 
follow-up. 

3. Discussion 

The relationship between skull base fractures and the CSF rhinorrhoea is well 
described in the literature. Identification of the type of skull base fractures is im-
portant and dictates the appropriate treatment. Anterior fossa skull base fractures  
 

 
 
 
 
 
 

Video 1. Preoperative video showing 
an abundant left CSF rhinorrhoea. 
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(a)                                       (b) 

 
(c)                                       (d) 

Figure 1. Axial CT (a), coronal (b), sagittal (c) and 3D reconstruction (d) images showed 
a left frontal air porencephalic cavity (measuring 51 mm + 41 mm) communicating the 
frontal sinus and the ipsilateral air cells; pneumocephalus in the lateral ventricles frontal 
horns, 4th ventricle, basal cisterns and a meningeal contrast enhancement, a fracture of 
the anterior and posterior walls of the left frontal sinus. 
 

 
Figure 2. Intraoperative view showing a large 
dural breach and a large frontal porencephalic 
cavity and a left ventricular. 
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Video 2. J10 postoperative image showing absence of left CSF rhinorrhoea. 
 

 
(a)                                       (b) 

 
(c)                                       (d) 

Figure 3. Postoperative axial CT (c) and coronal (d), bone window (b) and 3D recon-
struction (a) with and without contrast injection show almost complete resorption of 
pneumocephalus. 
 
are responsible for the vast majority of CSF rhinorrhoea [5]. According to 
Friedman et al. around 84% of CSF fistulas result skull base fractures involving 
the frontal sinus, followed by the orbit and the petrous bone [6]. Although ante-
rior fossa skull base fractures are responsible for the vast majority of CSF rhi-
norrhoea, Brodie et al. reported cases of CSF rhinorrhoea following temporal 
bone fractures [7]. In their series of 820 cases of temporal bone fractures, they 
found that 72% of patients with CSF fistulas had CSF rhinorrhoea. In our case, 
the patient had fractured frontal bone and frontal sinus walls. The optimal 
management of post-traumatic CSF rhinorrhoea should emphasize the selection 
of an appropriate treatment strategy [2]. Around 70% of post-traumatic fistulas 
generally resolve spontaneously within 7 days without surgery. First-line treatment 
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consists of bed rest in a horizontal position, stopping straining activities, the use 
of laxatives and a lumbar drain can be put in place for 7 days. Some surgeons 
might use a lumbar drain postoperatively. When post-traumatic fistulas fail to 
resolve spontaneously within 7 - 10 days, there is an increased risk of developing 
cerebrospinal meningitis. 

Several surgical techniques have been described in the literature, ranging from 
conventional frontal craniotomy, which can be unilateral or bilateral, to the far 
lateral supra-sinus trans-frontal approach [8]. Endoscopictrans-nasal approach 
has become the standard procedure for the repair of most of these fistulas [9]. 
Endoscopic repair is indicated in those patients where CSF leak has failed to re-
solve with conservative measures [10]. In our case, we performed a left unilateral 
frontal craniotomy. The issue of whether or not to use a lumbar drain after CSF 
rhinorrhoea repair remains controversial in the literature. Indications of lumbar 
drainage are unclear, and most surgeons rely on their past anecdotal findings 
[8]. Some authors found no statistical difference between using a lumbar drain 
or not after surgical repair of CSF rhinorrhoea [11]. Our patient benefited from 
a lumbar drain 15 days post-operatively. The risk of recurrent CSF leak after 
transcranial repair of posttraumatic CSF rhinorrhoea has been reported at 
around 6% - 32% [4]. The risk of cerebrospinal meningitis persists as long as 
CSF leak is active. In their series of 111 patients with CSF rhinorrhoea, Daudia et 
al. reported three cases of meningitis following surgical repair. Brodie et al. re-
ported one case of post-operative meningitis in their meta-analysis of 324 CSF 
leak [7]. In our case, the occurrence of CSF rhinorrhoea 15 days after surgery 
was successfully managed with a lumbar drain. Post-traumatic cerebrospinal 
rhinorrhoea remains a serious challenge for neurosurgeons especially due to the 
timing of surgical repair. The overall rate of meningitis prior to surgery is re-
ported between 10% and 37% [12]. The risk of postoperative meningitis varies 
between 0.3% and 7% [13] [14] [15]. 

Prophylactic antibiotics are often used during CSF leak and the aim is to re-
duce the risk of meningitis or local infection before or after surgical repair. This 
strategy however beneficial in some instances, carries a huge risk of selecting re-
sistant bacteria, which can potentially lead to meningitis. As a result, the routine 
use of prophylactic antibiotics in CSF leak has been since questioned. Eftekhar et 
al. [12] conducted a randomized study where 109 patients with traumatic 
pneumocephalus were selected and a sample group received a 5-day prophylac-
tic ceftriaxone and another control group received no antibiotic. They showed 
that the overall rate of meningitis was not significantly different (18.9% with an-
tibiotics, 21.5% without antibiotics, p = 0.74). Four meta-analyses showed con-
tradictory results. In 1997 a meta-analysis conducted by Brodie [16] involving 
324 patients with cranial base fractures found a lower rate of meningitis associ-
ated with the use of prophylactic antibiotics. But, 3 larger meta-analysis have all 
shown the opposite. Rathore [17] in 1991 (n = 848), Villalobos et al. [18] in 1998 
(n = 1241), and Ratilal et al. [19] in 2011 (n = 2376) found that antibiotic pro-
phylaxis had no impact on the rate of meningitis. 
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Lumbar drains are sometimes used in order to minimize increased intracra-
nial pressure in the course of the immediate postoperative period that could 
cause displacement of the skull base repair. The placement of a catheter in the 
intrathecal space has significant risks, including meningitis, persistent leakage of 
CSF at the site of dural puncture, pneumocephalus, hernia of the brain and 
death. A review of the literature identified 19 studies that met the inclusion cri-
teria relevant for the use of lumbar drainage after endoscopic CSF leak repair. 
Many of these studies reported success rates ranging from 83% to 94% [14] [20]. 
Some authors concluded fairly that lumbar drains are necessary complements to 
achieving these success rates. On the other hand, some studies indicate other-
wise. In a meta-analysis of 289 cases of CSF fistulas, Hegazy et al. [13] reported a 
90% success rate at the first surgical repair, but did not find a statistically sig-
nificant difference when a lumbar drain was used or not. Similarly, in a ran-
domized controlled trial, Albu et al. [21] found a success rate of 92% to 95% of 
endoscopic repair and did not see any association between this success and the 
use of lumbar drain (p = 0.2). A series of additional cases had similar results de-
spite the etiology of the fistula [22] or the size of the dural defect, but [23] there 
was a difference in the length of hospital stay. This difference was reported in 
both conservatively managed patients with or without lumbar drain and those 
with or without a lumbar drain after endoscopic repair [20] [24] [25]. 

Literature review of 5 studies which discussed the use of bone grafts in the 
management of CSF leaks, found success rates of between 89% and 100% for the 
first repair [26] [27] and 98% for the second repair [26]. In their series of 55 pa-
tients, Germani et al. [28] evaluated combinations of various repair materials 
and found that bone repair had a success rate of 83%. In a previous study con-
ducted by Kong et al. [29] tight closure using fascia overlay with iliac bone 
yielded superior results of closure for a high flow of CSF leak compared with fat 
transplant. As with fat transplants, bone grafts appear to be a good option for 
repair. 

The main advantage of using allografts or xenografts in CSF leak repair is to 
save the patient from the morbidity of a donor site. For this to be a valid option, 
successful repair using allografts must match that of autografts. A review of the 
literature identified 5 studies concerning allografts or xenografts use. One was a 
meta-analysis and 4 were case series. Interpretation of these data appeared unre-
liable because of the small number of cases and the different variables used. 
Germani et al. [28] conducted a study where 30 patients underwent CSF leak 
repair using acellular human dermis with or without additional layers. The suc-
cess rate in the allograft group was 97% compared with 92% in the non-allograft 
group. In Lorenz et al. [30] study, septal cartilage was used between the al-
lografted acellular dermal layers and a free mucosa grafted as a superposition, 
whilst Eloy et al. [31] used a nasoseptal flap as the final layer. Similarly, Illing et 
al. [32] used small mucosal grafts of porcine intestine in 155 patients with a na-
soseptal flap. All these techniques showed high success rates. 

Glues and sealants, fibrin glues, and related additions are commonly used in 



F. Kouakou et al. 
 

109 

the endoscopic repair of the base of the skull in an effort to maximize the stabil-
ity of the graft and seal the leak. They contribute to a successful but uncertain 
repair. Following a review of the literature, a case control study was identified in 
which patients with CSF leaks were repaired with a pedicled nasoseptal flap with 
or without the use of a dural sealant. The authors did not find any significant 
difference in the recurrence of the leak between the two groups [33]. In vitro (N = 
2) studies comparing various endoscopic repair strategies found that the burst 
pressure was significantly increased when a fibrin sealant was used than in the 
control group [34]. In a randomized animal study, [14] leaks were repaired with 
or without fibrin glue, and then the pericranial graft adhesion was later assessed. 
The fibrin glue group had significantly better graft adherence [35]. Further hu-
man studies are needed to clarify the contribution of sealants in endoscopic CSF 
leakage repair [36] [37]. 

4. Conclusion 

This report supports the view that the best management of CSF leaks is based 
primarily on surgeon preference, taking into account both cost and morbidity. It 
also supports that antibiotics and lumbar drains may not be useful. This assess-
ment lacks unfortunately, strong evidence and we rely heavily on future top level 
research to help guide the repair of CSF leaks. 
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