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Abstract

Introduction: The severity of osteo-dural fistulae (ODF) is the risk of men-
ingitis. Management of ODF is not standardized, as well no consensus 
about vaccination, antibiotic prophylaxis, surgical treatment [7,8]. For 
their treatment, we opted for a strategy according to our local realities.

This study aimed to evaluate this strategy.

Material and Method: This was a retrospective and descriptive study 
conducting in 9 years (2010 to 2018) at Lomé University Hospital, 
concerning patients mainly managed for post-traumatic ODF. Our man-
agement strategy was as follows: triple vaccination, postural treatment 
for 7 days before surgical treatment. This surgery can be curative or pre-
ventive. Patient follow-up was at least 6 months after hospitalization.

Results: A total of 58 patients whose mean age was 34.2 years have 
been enrolled. The admission period was less than 24 hours in 39 cases 
(67.2%). All patients had at least one clinical sign of ODF as rhinorrhea 
(39.7%). In 93.1%, cerebral CT showed pneumocephaly. Pneumococcal 
vaccine (Pneumo23®) was effective in 44 patients (75.9%) ; 17 out of 
them had cerebrospinal fluid (CSF) leakage. The postural treatment was 
systematic for all the patients presenting a CSF leakage. Iterative lum-
bar puncture was performed in one patient, as external lumbar shunt 
too. Conservative treatment had stopped rhinorrhea in 13 cases (61.9%). 
Fourteen patients (24.1%) were operated (8 curatives and 6 preventives). 
The postoperative outcome showed 2 cases of persistent rhinorrhea. We 
had 6 cases of meningitis (10.3%). The germs isolated in 3 patients were: 
pseudomonas aeruginosa, streptococcus, listeria monocytogenes. Three 
patients dead from meningitis.

Conclusion: The osteo-dural fistulae is a common complication of head 
trauma. It is responsible for serious infectious complications. Vaccination 
can only reduce this risk. Conservative treatment still has wide indication 
despite surgery good outcomes.
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Introduction

The osteo-dural fistulae (ODF) is a defect in the bony skull and 
meninges mostly due by brain injury [1]. Connecting the intra-
cranial space with air, the major risk is central nervous system 
infection. The risk of meningitis secondary to CSF is unpredict-
able, 5 to 30% depending on the authors, with a severe progno-
sis despite antibiotic therapy [2-4]. The cerebrospinal fluid (CSF) 
leakages (rhinorrhea or otorrhea) is often symptomatic of ODF. 
Rhinorrhea occurs in 5% of anterior skull base fractures and its 
incidence increases to 25 % in the sinus fractures [4-6]. Man-
agement of ODF is not standardized, and there is no consensus 
about vaccination, antibiotic prophylaxis, surgical treatment [7, 
8]. Regarding that fact, we established a strategy according to 
our local realities. This study aimed to evaluate this strategy.

Material and Method

This was a retrospective and descriptive study conducting in 9 
years (2010 to 2018) at Lomé University Hospital, concerning 
patients mainly managed for post-traumatic ODF. Our manage-
ment strategy was as below:

- A triple vaccination: anti-pneumococcal, anti-haemophilus, 

anti-meningococcus in confirmed case of ODF (clinical and ra-

diology).

- No systematic antibioprophylaxis.

- Postural treatment (strict laying in supine position for 7 days) 

associated with inhibitor of carbonic anhydrase for all patients 

whose have fluid leakage.

- 7 days after postural and medical treatment, if fluid leaking 

persisting ; we are doing iterative lumbar punctures for otor-

rhea cases and surgical treatment for rhinorrhea cases.

- Surgical treatment of the ODF is curative (failure of conserva-

tive treatment, infectious complication) or preventive (associat-

ed lesion increasing the risk of secondary rhinorrhea).

- The open approaches are exclusively used in the service.

- External lumbar shunt is reserved for failures of surgical treat-

ment. No internal shunt.

The follow-up was at least 6 months after discharge.

Results

A total of 58 patients had been collected. Their average age was 
34.2 ± 13.2 years (8 to 75 years). There was male predominance 
(94.8%). The etiologies were dominated by traffic accidents 
(81%). The patients were admitted less than 24 hours after ac-
cident in 39 cases (67.2%). At admission, 86.2% of patients had 
Glasgow scale score ≥ 13/15 and 4 were in a coma. All patients 
had at least one clinical sign predicting a skull base fracture. 
The main clinical signs are reported in (Table 1). The rhinorrhea 
was initial in 6 cases and secondary in 17 patients (73.9%). The 
leakage lasted more than 3 days in 20 patients. CT scan shown 
pneumencephaly or risk fracture in 93.1% (Table 2).

Number (n) Percentage (%)

Epistaxis 32 55,1
Rhinorrhea 23 39,7
Periorbital ecchymosis 18 31
Ear’s bleeding 5 8,6

Table 1: Main clinical signs

Number (n) Percentage (%)

Pneumocephalus 50 86,2
Frontal fracture 28 48,2
Maxillary 21 36,2
Ethmoid 13 22,4
Sphénoid 9 15,5
Petros 7 12,1

Table 2: Patients distribution according CT scan result

The most associated lesions were brain contusion (41.3%) 
and frontal sinus embarrure (31%). All cases of liquorhea 
had radiological signs suspicious osteo-dural fistulae. A short 
betalactamine antibiotic prophylaxis (24-48 hours) was done 
in the emergency unit in 45 patients (77.6%). Acetazolamide 
was administered in 18 patients. The pneumococcal vaccine 
(Pneumo23®) was performed in 44 patients (75.9%), 17 out of 
them had a fluid leakage (Table 3).
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ODF with
rhinorrhae* (23)

ODF without
rhinorrhae* (35)

Antibiotic prophylaxis 23 22
Pneumococcal vaccine 17 27
Meningococcal vaccine 12 18
Haemophilus vaccine 9 13
Surgical treatment 8 6
Meningitis 6 0
Death* 3 0

Table 3: Comparison of the main parameters according to the presence or not of CSF leakage

*Relative Risk = 26 (p= 0,001)

The postural treatment has been respected by all patients with 
CSF leakage. Iterative lumbar puncture was done in one patient 
as external lumbar shunt after failure of surgery. Conservative 
treatment stopped rhinorrhea in 13 cases (61.9%) and otorrhoea. 
Fourteen patients (24.1%) was operated; among them 8 was 
curative and 6 preventable. The frontal open approaches were 
used (12 extradural and 2 intradural). The biological glue had 
been used in 6 cases. The surgical outcome noted 2 cases of 
persistence of rhinorrhea: one case due to porencephalic cavity 
(Figure 1) and another by sphenoidal fistulae. Meningitis occured 
in 6 cases (10.3%): 5 preoperative cases, one post-operative. 
The 6 cases had rhinorrhea. The relative risk to have meningitis 

Figure 1: cerebral CT scan, axial view (A), coronal reconstruction (B) showing 

intraventricular ( )and intracerebral ( ) pneumocephalus communicating 

with the right nostril orifice through an ethmoidal fistulae.

in presence of rhinorrhea was 26 (p = 0.001). The meningeal 
signs appeared approximately 9 days after CSF leakage. All 
cases had received anti-pneumococcal vaccination within 3 
days of admission. The lumbar puncture realized on 6 patients 
isolated 3 kind of germs in 3 cases: Pseudomonas aeruginosa, 
streptococcus and listeria monocytogenes. Three patients dead 
from meningitis: one operated case and 2 nonoperated. The 3 
recovered cases from meningitis had benefited of occlusion of 
fistulae. The average duration of hospitalization was 24.3 days. 
Seven patients (12.1%) had functional sequelae: anosmia (2), 
hypoanosmia (3), deafness (3). The average of follow-up was 27 
months (9 months to 96 months).
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Discussion

Osteo-dural fistulae is a complication of traumatic brain injury 
[9]. It occurs in 2% of head injuries and 12 to 30 % of skull base 
fractures [10]. Rhinorrhea is the most clinical sign of ODF of 
the anterior stage of skull [2,10]. It may be missed or omitted, 
especially in cases of severe head trauma; the fistulae being 
discovered or suspected only after a complication [11]. In our 
series, rhinorrhea was present in 39.7% of patients and was 
associated with anterior skull base fracture in 60.3%. Meningitis 
is the main complication of ODF and his risk increased with 
rhinorrhea [12]. In this study, the risk was 26 times in case of 
rhinorrhea. Therefore, stopping or preventing rhinorrhea is 
in core of our therapeutic strategy. The onset of meningitis 
is variable s from few days to several years [5]. The most 
responsible bacteria is pneumococcus, that why its vaccination 
is recommended in case of ODF [3,5]. This prevention cannot 
cover germs. So according to bacteriological profile of meningitis 
in Togo [13,14] we expand vaccination to 2 other germs in order 
to reduce the risk (haemophilus and meningococcus). The 3 
vaccines were always prescribed but all are not inoculated 
because of poverty or availability rupture of vaccines. However, 
all the meningitis’s patients had received them. Although the 
antibiotic prophylaxis is not effective in meningitis prevention 
[15,16], it can in addition develops resistances [9,15, 17]. The 
emergency department wrongly introduced it in prevention. We 
established guidelines for entire hospital after this study. The 
natural evolution of post-traumatic rhinorrhea is ending before 
one week (50%); 25% in three weeks and only 25% will persist 
and require surgical treatment [18]. As other authors [10], we 
are using systematically metabolic inhibitor (acetazolamide) 
in presence of rhinorrhea. We performed lumbar external 
derivation in a patient after surgical failure (due to a 
porencephalic cavity communicating with subarachnoid space). 
This management is widely used by other authors [19]. Surgical 
treatment is efficient, success rate is within 65 to 90% [17,20]. 
It should be performed in case of abundant and persistent 
fluid leakage or infectious complication [21]. We did surgery in 
24.1% with 85.7% success rate. Aside of this common indication 
(curative treatment), we are doing preventive surgery in case of 
ODF without rhinorrhea but associated to several fragments of 
embarrure affecting both walls of frontal sinus and underlying 
contusions. The intra or extradural approach is guided by the 
features of the lesions and the desire to preserve the smell [20]. 

We had a surgical failure in the treatment of sphenoid ODF. A 
trans-sphenoidal approach would have been preferred if we 
had the experience [20,22].

Conclusion

The osteo-dural fistulae is a common complication of head 
trauma. It is responsible for serious infectious complications. 
Vaccination can only reduce this risk. Conservative treatment 
still has wide indication despite surgery good outcomes.
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