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Abstract 
Background: Spontaneous descent of the CSF (Cerebrospinal fluid) from the 
nose is called rhinorrhea. The causes are defects in bones of the base or me-
ningeal tear. The surgical management is still a challenge. The surgical repair 
is a must to prevent the complication which could be brain abscess, meningi-
tis, or pneumocephalus. The available surgical management is either trans-
nasal, or transcranial. The endonasal route represents an easy access but 
equally aggressive alternative and of limited access. Objective: We reviewed 
the clinical outcomes of thirteen cases of spontaneous CSF leakage managed 
by transcranial intradural approach. Patients and Methods: This is a retros-
pective study about the records of 13 patients who underwent transcranial 
intradural approach as a surgical management for spontaneous CSF rhinorr-
hea in our department in the period between November 2017 and October 
2019. Results: CSF leakage stopped after initial surgery in 12 of 13 patients, 
giving a success rate of 92.3%. The remaining case did not agree for new sur-
gery and the case resolved without surgery for this patient. Postoperative 
complications included superficial wound infection in one patient, and 
anosmia in one patient. No other neurological problems were encountered 
over the ten-months’ follow-up period. Conclusion: The transcranial route is 
the treatment of choice for patients with anterior cranial fossa spontaneous 
CSF rhinorrhea. A satisfactory surgical outcome depends on exact diagnosis, 
proper operative approach, and the surgeon’s skills and experience. 
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1. Introduction 

Cerebrospinal fluid leakage is due to defects of all the  layers that  separate the 
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subarachnoid space from the upper parts of the respiratory and digestive tracts, 
namely, duramater, and arachnoid membrane, the mucosa of the nasal cavity or 
paranasal sinus, cranial base [1] [2]. 

CSF leakage from the anterior skull base is a common problem that faces most 
neurosurgeons in their daily practice. One of the most common causes is post 
traumatic [2] leak, but it is not discussed in our study. Among other common 
causes is CSF leak that occurs due to either increase in the intracranial pressure 
due to brain tumors or intracerebral haematomas. Spontaneous rhinorrhea is 
usually due to a defect in the skull base and this condition may lead to serious 
complications, such as brain infections or pneumocephalus [1] [2] [3]. 

The key for successful management and preventing the serious complication 
is identifying the site of the  leak [4]. The surgical transcranial route has been 
used for more than eighty years since described by Dandy. This strategy allows 
us to manage any other facial fractures or nerve injury and for this, it has been 
used so frequent till now [2] [3] [4] [5]. 

Although the endoscopic technique has a high rate of success and low mor-
bidity, limitations still exist [1] [2] [3] [4]. Patients with CSF leak present with a 
variety of symptoms, including clear nasal discharge and headache, and may de-
velop complications such as pneumocephalus, meningitis, or brain abscess ]6[  
[7]. Meningitis may occur in 20% of patients. 

With such increase in the duration of leakage  without proper management, 
this will increase the incidence of complication, although it is reported that with 
no apparent site of leak, meningitis still can occur mainly due to the intermittent 
leakage [8] [9] [10]. 

2. Patients and Methods 

This is a retrospective study the records of 13 patients who underwent tran-
scranial intradural  approach as a surgical management for spontaneous CSF 
rhinorrhea in our department in the period between November 2017 and Octo-
ber 2019 all the patients underwent to full history and neurological examination. 
The study included all patients with spontaneous leak with failure of medical 
treatment either denovo or after failed endoscopic repair. The study excluded all 
the patients with obvious cause of leak such as intra-cranial mass or hydroce-
phalus (as proven with the neuro imaging) leading to increase in the intra crani-
al pressure, patients without clear definitive medical treatment and lumbar tap, 
and any patient with history of trauma. All the patients involved in this research 
were subjected to high-resolution computed tomography with 1-mm slice 
thickness and three-dimensional (3D) Reconstruction of the cranial base. Glu-
cose or Beta-2 transferrin fluid were measured as a chemical diagnosis and a 
proof of spontaneous CSF leakage when the diagnosis is uncertain the other di-
agnostic tools used in these condition are CT cisternography we may need to use 
also radionuclide scan and this happened in four cases in this study. 

In this study, we followed the same surgical technique in all the patients which 
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is bifrontal intradural repair of CSF leakage. The patient is placed in supine po-
si-tion with the head fixed by Mayfield holder in neutral position. The neck 
ex-tended with the head elevated above level of heart for adequate venous drai-
nage and to avoid excessive retraction on the frontal lobe. A bicoronal incision 
behind the hair was made; a vascularized pericranium, flap is prepared. A 
burr-hole was placed just posterior to the anterior temporal line and midline 
basal burr-hole over the frontal air sinus and then a bifrontal craniotomy is done 
flush with the anterior cranial base. The most anterior part of superior sagital 
sinus is ligated to be cutted. When the frontal air sinus is opened, great attention 
is taken to remove the whole mucosa and is packed with fat and gelfoam soaked 
with betadine. The sphenoid ridge is drilled. The dura is opened in a linear fa-
shion flushed with the base. Care must be taken to drain CSF to avoid excessive 
retraction of both frontal lobes; we begin by the right frontal lobe and after in-
spection of right cranial fossa base; the same steps are done on the left side. If the 
tension is high CSF drainage is done by opening of optico-carotid cistern or 
proximal opening of sylvian fissure. Identification of the defect is done, and then 
we start the repair of the base using three layers. § 1st layer: By autolysis fat fixed 
to the base by histoacryl § 2nd layer: By fascia lata we sutured the upper edge of 
the fascia lata to the anterior edge of the dura and the lower edge is put onlay on 
the anterior cranial base and fixed by histoacryl § 3rd layer: By vascularized pe-
ricranium flap, where the lower edge is put onlay on the base and fixed by his-
toacryl. Then the vascularized pericranium flap is sutured to the posterior edge 
of the dura the bone flap is restored in position and we use daily lumbar drain-
dage by doing lumbar puncture and draining about thirty ml/every day for only 
five days with proper anti biotic coverage. 

3. Results 

This is a retrospective study of 13 patients presented to our departments suf-
fering from spontaneous anterior cranial fossa leakage. The study included 9 
males and 4 females their age ranged from 18 years to 42 years with the mean of 
30 years. Eight cases were referred from the ENT departments after failure of 
primary repair via the endo-nasal endoscopic approach (Figure 1 and Figure 2), 
the remaining of the cases, three of them had big basal defect, and two cases 
there was no noticeable defect (radiologically) in the base. In our series, the most 
common presentation was a watery like nasal secretion with salty taste headache 
(in three patients) was the second common presenting symptom it may be 
caused by pneumocephalus.  

The detected defects during surgery in the eleven cases were in the ethmo-
id-cribriform plate, others 2 cases no defect could be found and repair was done 
as usual (Table 1). 

Surgery is considered with good results (if no nasal leakage or intra cranial 
infection occurred in the follow up period). Post operative 12 cases went with no 
leak through all the follow up duration one case developed intermittent leak af-
ter 2 weeks reoperation was proposed but the patient refused, and with  
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Figure 1. Pre operative images CT coronal cuts in female patient 33 years with history of 
CSF leakage from left nostril and failed endoscopic repair (arrow on the defect in the left 
ethmoid-cribriform plate). 
 
medical treatment and infrequent lumbar puncture the condition resolved, so 
our management was successful in 92.3%, we also did not encountered any neu-
rological problems due to brain oedema or haematoma. 

Others complications one patient had superficial wound infection and re-
solved by frequent dressing, one patient had anosmia before the operation 
intraoperative the nerve was injured but postoperative passed unnoticed so it 
was not listed as a neurological complication. Three patients had in follow up 
immediate after the operation pneumocephalus, which were present preopera-
tive and were managed by mask of oxygen and analgesics and it was relieved 
(Table 2). 
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Figure 2. Post operative follow up CT Brain (arrow on the 3 layers of repair which were 
fat, fascia lata, and vascularized pericranium). 
 
Table 1. Demographic, clinical characteristics, and defects during surgery of the partici-
pants. 

Gender 
9 males 
4 females 

Age 
18 to 42 years 
Mean age 30 years 

Patients 
8 cases failed endoscopic approach 
3 cases big basal defect 
2 no noticeable defect (radiologically) 

Common presentation 
Watery like nasal secretion with salty taste in all patients 
Headache 9 patients 

Defects during surgery 
11 cases in the ethmoid-cribriform plate. 
2 cases defect couldn’t found 

 
Table 2. Complications. 

Complications 

1 case developed leak after 2 weeks 
1 patient had superficial wound infection 

1 patient had anosmia 

3 patient had pneumocephalus 

4. Discussion 

CSF fistulae, encephaloceles, and meningoceles occur either spontaneously or 
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due to damage to the skull base, the management of these lesions is indicated for 
the prevention of complications such as pneumocephalus meningitis, and brain 
abscess [2]-[7].  

Although traditionally, operative approaches for management of this condi-
tion have included transcranial and endonasal microscopic methods, which still 
have limited access although the good results recorded. the surgical trans cranial 
approach is superior to the trans nasal route as we can explore the base of the 
skull either intra dural or extra dural inspection if there is associated fractures 
they could be managed as well if there is involvement of any of the basal struc-
tures beside the main purpose of the operation to close the communication be-
tween the intra cranial cavity and the extra cranial compartment [3]-[9]. 

The material could be used to seal the big defects in the base are variable could 
be fascia lata or pericranium temporalis muscle fascia could be used some 
surgeons may prefer fibrin glue we preferred viable pericranial flaps in our study 
because they are integrated easily and resistant to infection and provide a good 
watertight sealant and it is the most recommended in the literature [10]. We fa-
vour bilateral craniotomy even if radiological studies show unilateral dural de-
fects, because dural tears on the contra lateral side are not rare, and both olfac-
tory bulbs may be injured In our study we used antibiotics for five days in the 
post operative periods although there is great controversial about their role and 
one study recommended not to use them as not obvious role in preventing me-
ningitis during the transcranial approach a great care is giving in cranialization 
of the frontal air sinus if it was intruded during the bony work of the bone flap 
removal of the mucosa to prevent the occurrence of mucocele and the nasofron-
tal duct should be obliterated to prevent any communication in the literature the 
decrease in the CSF tension after the operation is highly recommended by many 
surgeons specially if we are dealing with big basal defects in our review repeated 
lumbar puncture was the mainstay some recommend continues lumbar drain 
but we preferred the lumbar puncture it is less dangerous considering the com-
plications such as headache vomiting or even brain herniation but it is more 
traumatizing [3]-[9]. 

5. Conclusion 

With the rising use of endoscopic repair of spontaneous CSF leak trans-cranial 
repair is still effective and with no limited access easily done and with higher 
successful rate. 
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