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Abstract 
Spontaneous cerebrospinal fluid rhinorrhoea with encephalocele restricted to the sphenoid sinus 
is rare clinical finding. As of today, only 17 cases encephalocele protruding through the Stern-
berg’s canal and extending into the lateral recess of sphenoid sinus, have been described in litera- 
ture. Patients presenting with this special clinical entity usually do not have any history of trauma, 
tumour or iatrogenic injury. Thus the lesions are considered to originate from a congenital bony 
defect in the lateral wall of the sphenoid sinus, first described by Sternberg in 1888 as the lateral 
craniopharyngeal canal (Sternberg’s canal). In our experience each patient of spontaneous CSF 
rhinorrhea should have suspicion of intrasphenoid encephalocele though cribriform plate is a 
common site. Endoscopic tranasnasal approach is one of the best modalities for such cases. 
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1. Introduction 
Spontaneous cerebrospinal fluid leaks with encephaloceles restricted to the sphenoid sinus are rare. As of today, 
only 17 cases protruding through the Sternberg’s canal and extending into the laterals recess of sphenoid sinus, 
have been described in literature [1]-[3]. Associations among persisting Sternberg’s canal, extensively pneuma-
tised sphenoid sinuses, elevated intracranial pressure and obesity are discussed as possible reason for spontaneous 
CSF rhinorrhoea and encephaloceles in this region. Spontaneous sphenoidal encephaloceles are uncommon enti-
ties and the presence of lateral sphenoidal encephalocele is a rare congenital anomaly [4]. Cranial encephalo-
celes, herniation of intracranial meninges and brain tissue through a defect in the cranium or skull base, are rare 
conditions with an incidence of approximately 1 in 35,000 people, and are more common in the anterior cranial 
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fossa than those in the middle one [3]-[7]. Basal encephaloceles represent up to 10% of them [7]. Intrasphenoi-
dal encephaloceles are extremely rare findings. Temporal lobe herniation through a middle fossa defect into the 
lateral recess of the SS is even rarer than the medial localization, and it is probably the least common type of 
basal encephaloceles [6] [8]-[10]. 

2. Case Report 
A 39-year-old, multiparous, obese female presented to our out patient departement with complain of spontane-
ous watery nasal discharge through nose associated with refractory headache since 9 months. β2 transferrin test 
was found to be positive. HRCT PNS (high resolution computed tomography of paranasal sinuses) (Figure 1) 
revealed the bony defect in the lateral wall of sphenoid sinus with soft tissue protruding through it, MRI (mag-
netic resonanace imaging) (Figure 2) showed herniation of brain tissue through the same with empty sella.  

Following pre-aneasthetic fitness endoscopic examination of nasal cavity was done. Patient was posted for the 
repair of the defect by an endoscopic transnasal approach. Herniated brain tissue (Figure 3) was cauterised with 
angled bipolar cautery and removed. The defect was closed in TRIPLE LAYER fashion which consisted of fat 
tissue, tensor fascia lata and biological glue. The first layer i.e. fat tissue was by kept by Wormold bath plug 
technique. The triple layer technique offers the advantage of reconstituting the layers of the skull base and thus 
may reduce the long-term failure rates. The post operative period was uneventful. No recurrence was found after 
6 months of interval. 

 

 
Figure 1. CT showing site of leak in sphenoid sinus.                                

 

 
Figure 2. Encephalocele through defect.                                          
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Figure 3. Endoscopic view of herniated brain tissue through 
defect.                                              

3. Discussion 
The sphenoid sinus (SS) is widely variable in its anatomy and degree of pneumatization. It reaches its full size 
during adolescence [7] [8] [11]. Anatomically it is extended laterally upto the line connecting the medial edges 
of the anterior opening of the vidian canal and the extracranial end of the foramen rotundum [7]. The lateral re-
cess of the SS is an extensive lateral pneumatization of the SS into the pterygoid process, the great wing of the 
sphenoid bone or both, and it is also known as lateral type of sinus [7] [8] [11]-[13]. Rarely, it may extend up to 
the foramen ovale [14]. Lewin et al. found that 41 of 72 patients had lateral recess formation on at least one side 
and Barañano et al. found it in 35.3% of 1000 CT scans [8].  

The sphenoid bone has several independent cartilaginous ossifiction centres, presphenoid and postsphenoid/ 
basisphenoid centers (body of the sphenoid bone), orbitosphenoids (lesser wings), and alisphenoids (greater 
wings). Union of these ossified components results in formation of the sphenoid bone [15] [16]. If the posterior 
portion of the bony fusion of the greater wings with the bone’s body is incomplete, it creates a lateral cranio-
pharyngeal canal, which was described by Sternberg in 1888. In the presence of a lateral recess of the SS, the 
Sternberg’s canal can communicate with the SS after its pneumatization, acting as a possible site of origin of 
congenital encephaloceles. As the resistance to pneumatization at fusion plane is more, so sphenoidal defects at 
these planes are more likely to be congenital than acquired [10] [16]-[19]. Sternberg’s canal has been reported in 
up to 4% of adults, but Barañano et al. found only one case in 1000 CT scan. Obesity may be the cause of CSF 
leak, increased weight increases intraabdominal and intrathoracic pressure which could lead to the development 
of benign intracranial hypertension [13] [17]. CSF rhinorrhea is the most common clinical manifestation of 
temporal encephaloceles through Sternberg’s canal and other previously occult malformations of the skull base. 
The CSF drainage is generally intermittent and not voluminous and may be ignored by the patient for a long 
time until complicated by meningitis. Recurrent meningitis may also occur. Others signs and symptoms of this 
entity are chronic headache, seizures and vertigo. 

Patients with encephaloceles within the lateral recess of the SS classically present with CSF rhinorrhea during 
adulthood, enhancing the importance of pneumatization of the SS in the pathogenesis [19]. Regarding neurora-
diological investigations, CT scan is a noninvasive imaging technique which gives good bone detail and identi-
fies the site of the skull base defect. CT cisternography consists of injecting intrathecal water-soluble contrast 
medium before the CT scan and then visualizing it at the level of the dural and skull base defect. Intermittent or 
inactive CSF leaks are usually associated with a high incidence of false-negative results and MR imaging may 
be a better choice in those patients [1] [10] [14] [19]. MR images are more informative for soft tissues like the 
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encephalocele itself [2]. If radiological images may also show partial or complete opacity of the SS [3]. Then, 
the site of leak is confirmed at the time of surgery [9]. 

Persistent CSF leak is potentially lethal because it may lead to meningitis or brain abscess. Thus, repair of in-
trasphenoidal encephaloceles has two main objectives: prevention of CSF leak and to avoid central nervous sys-
tem infection [2] [6] [13] [18]. 

Surgical treatment should be tailored to each patient. Endoscopic transnasal approaches are less invasive and do 
not require a large external incision and temporal lobe retraction, minimizing brain manipulation [2] [5] [9] [13] 
[17]-[20]. 

4. Conclusions 
A persisting Sternberg’s canal should be considered the source of spontaneous CSF leak with or without en-
cephalocele in sphenoid sinuse with extensive lateral pneumatisation. Endoscopic repair of such leaks is very 
technically challenging. Nevertheless, endoscopic transnasal surgery is safe as no intraoperative complications 
occur in our patient. It is less traumatic than transcranial approaches providing a good access and view of the 
surgical field.  

Endoscopic management of CSF leaks represents an early but elegant example of the evolution and effec-
tiveness of transnasal endoscopic techniques in managing various sinonasal and skull base pathology. 
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