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Original Article 
 

Surgical Outcome of Transcranial 
Intradural Repair in Post 
Traumatic Cerebrospinal Fluid 
Leak 
 
ABSTRACT 
 
Objective: To study the outcome of Transcranial repair in post traumatic CSF leak in 
head injury patients  
Study Design: Prospectively Study 
Place and Duration: From May 2013 to May 2015 at Pakistan Institute of Medical 
Sciences, Islamabad. 
Materials and Methods: All patients who have CSF leak after head injury were included 
in this study.  All cases were studied prospectively at our center during period of 2 years. 
Patient’s demographic profiles, symptoms and signs, imaging studies, complications and 
outcome were assessed prospectively. The mean age of patients was 26.20 years, male 
/female ratio was 72:20, 76 out of 92 were adult and 16 were children. 
MRI images were used to identify the accurate site of dural rent which is very essential 
for successful result. Transcranial intradural repair was done in all patients whom dural 
rent was confirmed on MR images.  
Results:  A total of 92 cases were studied prospectively, all patients were started on 
prophylactic antibiotics and observed for 72 hours. Patients mostly presented with loss of 
consciousness, vomiting, nasal or ear bleed, fits and severe headache. 
 In 44 patients CSF leak stopped spontaneously. In 48 patients MRI brain especially T2 
images coronal cuts in prone position was done to define the accurate site of CSF leak. 
38 out of 48 patients improved (79.16%), 3 patients died (6.25%) and 5 patients still had 
leak after repair and lumber drain insertion (10.41%) that were reopened. 
Conclusion: The Transcranial repair (duraplasty) for post traumatic CSF leak is highly 
effective with good results. 
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Introduction 
Cerebral spinal fluid leak results when the fluid 
around the brain leaks through a hole in dura and 
the skull bone. This fluid can either drain from the 
ear or the nose, depending on where the skull 
bone is damaged.1 Mostly Patients complain of 
watery discharge from one side of the nose or one 
ear.  Watery Discharge can increase with tilting the 

head forward. Patients can present with headache, 
hearing loss and anosmia.2-4 There are two types 
of CSF leak, one is spontaneous and other one is 
traumatic CSF leak. Etiology of CSF leak is 
congenital, developmental, sella turcica anomalies, 
hydrocephalus, tumors, surgery for base of skull 
and infections.1-4 The most common cause of CSF 
leak is trauma, especially trauma to the frontal 
region.4, 5 The incidences of CSF leak in closed 
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head injury patients are 3% and in skull base 
fracture is 30 %. 5-8 Post traumatic CSF leak can 
present either as CSF Rhinorrhea   or Otorrhea9, 10. 
Management of CSF leak can be either medical or 
surgical. Conservative management is 
recommended first in cases of spontaneous CSF 
leak or head trauma. Different approaches and 
techniques are used for repair of CSF leak. One of 
them is trans nasal endoscopic repair and other 
one is trans cranial repair for CSF leak in head 
injury patients especially in those CSF leak which 
is secondary to anterior skull base fractures.11-22 
The identification of accurate site of CSF leak is 
very important for successful results so we need 
special cuts of brain MRI in full prone position to 
identify the dural rent.23- 25 We treated the post 
traumatic CSF leak through Trancranial repair. 
The authors report their experience in the outcome 
while managing the post traumatic CSF leak with 
Tran cranial approach with confirmation of dural 
rent on MRI. 

Materials and Methods 

The authors came across with CSF leak in head 
injury patients of different variety. All patients were 
studied prospectively at our center during the 
period of two years. Mostly patients were young 
males with mean age of 26 years. All patients were 
started on conservative treatment and observed for 
48 to 72 hours. Conservative treatment means bed 
rest, serial lumber punctures and subarachnoid 
lumber drains. Those patients who had nose or Ear 
bleed, raccoon eyes, battle sign and Anosmia on 
examination, were observed for CSF leak. CSF 
leak presented in the form of rinorrhea or otorrhea. 
CT scan brain was done in all patients. CT scan 
revealed gross pneumocephalus in all patients with 
hazy sinuses in 30 %.  In 50 % patients CSF leak 
were stopped in first week of trauma. MRI brain 
especialy T2 images coronal cuts in prone position 
was done in all patients with persistent rinorrhea to 
see an accurate site of Dural rent which is very 
essential for successful results. After identification 
of dural rent on MRI brain, patients were prepared 

for craniotomy plus duraplasty. Different kinds of 
grafts are used for duraplasty. We used fascia lata 
graft for dural repair. The lumber drain was used in 
those patients in whom dural rent was extended up 
to middle fossa. 
All patients were studied carefully, 48 patients out 
of 92 were treated with craniotomy plus duraplasty 
and 44 patients were treated conservatively. 

Results 

Total 92 cases were studied prospectively at our 
center during period of 2 years from May 2013 to 
May 2015. All patients were started on prophylactic 
antibiotics and observed for 72 hours. In 44 
patients out of total 92, CSF leak stopped 
spontaneously and 48 patients were treated by 
craniotomy plus duraplasty. MRI brain was done in 
all 48 cases to define the accurate site of CSF 
leak.  In 5 patients fracture line was extending into 
middle fossa so post operatively lumber drain was 
put for 7 days.  In 38 patients out of 48, CSF leak 
stopped (79.16%) after duraplasty, 3 patients died 
(6.25%) and 5 patients had leak post operatively 
(10.41%) who had extensive compound depressed 
in frontal region involving frontal sinus. Patients, in 
whom CSF leak did not stop with lumber drain, 
were reopened. 
Complications developed in 10 cases (20.83) out of 
48 cases. Meningitis developed in four patients 
(8.33%), Pneumocephalus occurred in four 
patients, Hydrocephalus developed in one patient 
(2.08%) which was VP shunted later on and brain 
abscess in one patient (2.08%).  
Out of those three patients, one patient died due to 
meningitis and cerebritis, second patient developed 
brain abscess which was excised but patient did 
not survive, last patient had multiple dural rents 
and  post operatively he developed tension 
pneuemocephalus, for which tap was done but 
patient did  not survive . 
Out of 48 patients, 38 had excellent recovery who 
underwent transcranial duraplasty. 
In our series we studied 92 patients prospectively in 
two years duration. Mostly they were young males and 
mode of trauma was road traffic accidents. 80% 
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patients developed Cerebrospinal fluid leak who had 
nose or ear bleed, raccoon eyes or battle sign, and 
peunomocephalus on CT scan after trauma (table no. I     
). 
 

 
All patients were started on prophylactic antibiotics and 
observed for 72 hr. In 44 patients CSF leak stopped 
spontaneously and they were treated conservatively 
and no CSF leak was reported in follow up. Rest 48 
patients were further investigated by doing MRI brain, 
in which dural rent was identified and repair was done 
within 2 weeks by transcranial intradural approach. CT 
scan and MRI brain pictures of some of the patients 
are. (Figure no. 1, 2, 3, 4)  
 

 
Figure no.1 CT scan brain revealed Gross 
Pnuemocephalus 

 

 

Figure no.2 MRI brain coronal cuts T2 images revealed   
Dural rent right side  

 

Figure no. 3 .CT scan Brain showed Pneumocephalus  

 

Figure no .4 MRI Brain coronal cuts T2 images 
revealed bilateral Dural rent  
 

 
 

Table no I. Common presentation of CSF leak patients 
S. 
No 

symptom Percentage  sign Percent
age  

1 Headache 60 to 70 % Raccoon 
eyes 

70 to 
80% 

2 vomiting 20 to 40 % Battle 
sign 

60 to 70 
% 

3 Nose or ear 
bleeding 

65 to 75 % Anosmia 65 to 75 
% 

4 Loss of 
consciousness 

30 to 45%  

5 Fits 15 to 35 %  
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Discussion 
Literature review shows a lot of discussion on 
Cerebrospinal fluid leak, its causes, presentation, 
outcome, Complication and management.1-8 Different 
authors have different opinions for its management.9, 10  
Different approaches are used for repair which include 
Transcranial approach (intracranial extradural repair and 
intracranial intradural repair) and transnasal endoscopic 
approach.11-18 During repair different kinds of grafts are 
used.17-20 

The most common cause of cerebrospinal fluid leak is 
trauma that presents in form of rinorrhea or otorrhea.  
Frontal bone fractures mostly present with rhinorrha, 
and temporal bone fractures present with otorrhea.19, 20  
Mostly authors agree with conservative management 
initially that includes bed rest, serial lumber puncture, 
subarachnoid lumber drains and medication.21   
Those Patients who presented with nose or ear bleed , 
raccoon eyes, battle sign and pneuomocephalus on CT 
scan have more than 70% chances to develop 
cerebrospinal fluid leak.22  
All patients who develop cerebrospinal fluid leak after 
trauma need further investigations. Most reliable one is 
MRI brain especially T2 images coronal cuts in prone 
position to identify the accurate site of CSF leak. For 
successful results dural rent identification is very 
important.23-25  
In those cases where the fracture was extensive and 
reached  middle fossa, postoperatively lumber drain was 
putt to prevent leak and further complications, but there 
are chances of meningitis after lumber drain  insertion 
which developed in four patients in our series. There are 
rare chances of Hydrocephalus and pneumocephalus 
postoperatively.14 
The authors report that post traumatic CSF leak need 
dural repair when the accurate site of dural rent is 
identified on MR images, either by transcranial or 
transnasal endoscopic approach depending upon the 
expertise. 

Conclusion 
In this study the authors concluded that Transcranial 
repair (duraplasty) for post traumatic CSF leak is highly 
effective with  good results must be done as early as 
possible in those patients in whom  Dural rent is 
identified on MR images. 
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