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Case report 

Management of cerebrospinal fluid leak in the lateral recess of the sphenoid 
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A B S T R A C T   

Background: Cerebrospinal fluid (CSF) leak that occurred in the lateral sphenoid sinus is a rare and difficult case. 
This paper aims to report a case of defect closure in the lateral recess of the sphenoid sinus endoscopically with a 
transpterygoid approach. 
Case presentation: A 38-year-old Indonesian woman reported a CSF leak, and identified a defect in the lateral 
recess of the left sphenoid sinus. CSF leak was repaired with endoscopic transethmoid-pterygoid or trans-
pterygoid endoscopic surgery and no CSF leak was found. The surgical procedure was successful even though it 
was only performed by an otorhinolaryngologist. 
Discussion: Endoscopic transethmoid-pterygoid or transpterygoid endoscopic surgery is effective in repairing 
defects in the lateral recess of the sphenoid sinus in which surgical procedure is performed by a single 
otorhinolaryngologist. 
Conclusion: Endoscopic transpterygoid approach gained access to lateral site of sphenoid sinus was an effective 
approach in managing CSF leak of lateral sphenoid recess. Closure of the defect using a bone graft and mucosa of 
the middle turbinate was proven to be effective. It had been carried out successfully in Indonesia.   

1. Introduction 

Cerebrospinal fluid (CSF) leak is a rare condition, that can lead to 
meningitis if not diagnosed quickly and correctly [1,2]. A CSF leakage 
can be caused by 80%–90% trauma or 4%–10% non-trauma [2] in which 
there are 14–55% of idiopathic reported in non-traumatic cases [3]. A 
CSF leak in the lateral sphenoid sinus can be repaired with a 
transethmoidal-pterygoid or endoscopic endonasal transpterygoid 
approach [4,5]. In Indonesia, cases of cerebrospinal fluid leakage are 
very rare, so we are interested in reporting them based on the 2020 
surgical case report (SCARE) guidelines [6]. 

2. Case presentation 

A 38-year-old Indonesian woman complained of clear discharge from 
her left nose for eight months every day in Dr. Soetomo General Aca-
demic Hospital, Surabaya, Indonesia. The watery discharge came out 
spontaneously, not continuously, increased when the patient is in a 
sitting position, head down, straining, and tasted salty. There were no 

complaints of nasal obstruction, nasal pain, headache, olfactory distur-
bances, and eye disorders. No abnormality was found in the right nasal 
cavity. The patient had a history of meningioma nine months ago. 
Rhinorrhea was found in the left nasal cavity, no mucosal edema or 
hyperemia was found, the right nasal cavity was normal. The handker-
chief test did not reveal any residual-colored liquid or changes in the 
stiffness of the fabric [7]. Nasoendoscopy revealed clear fluid came out 
from the left sphenoid ostium. CT scan of the paranasal sinuses showed 
an opacity of fluid density in the lateral recess of the left sphenoid sinus 
(Fig. 1). 

The surgery was performed under general anesthesia by a single 
otorhinolaryngologist. The evaluation of the left nasal cavity showed 
clear watery fluid in the left sphenoethmoid recess came out of the left 
sphenoid sinus ostium. The surgery began with partial resection of the 
left middle turbinate, uncinectomy, middle meatal antrostomy, 
widening to the posterior wall of the maxillary sinus, anterior ethmoi-
dectomy, removing the basal lamella of middle and superior turbinates, 
and posterior ethmoidectomy. The process continued with partial 
resection of superior turbinate and sphenoidectomy, identification of 
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the sphenopalatine foramen, ligation of the sphenopalatine artery and 
its branches. The medial aspect of the posterior wall of the maxillary 
sinus was partially removed. The upper portion of the medial pterygoid 
process of the sphenoid bone was also removed by Kerrison rounger. A 
sphenoidectomy was widened laterally, revealing a bony defect char-
acterized by meningocele and CSF flow in the anterosuperolateral 
sphenoid recess (Fig. 2). 

Meningocele was reduced by bipolar cauterization, the sphenoid 
sinus mucosa was removed, the defect was closed with an inlay insertion 
of a middle turbinate bone graft, a middle turbinate mucosal graft was 
evaluated, no more CSF flow was found, fibrin glue was applied, and 
absorbable hemostatic agent (Surgicel®) and gelfoam were placed 
(Fig. 3). Fifty milliliters of bleeding, no CSF flow was found on the final 
inspection intraoperatively. Postoperatively, the patient received 1 g of 
ceftriaxone twice daily intravenously, 15 mL of oral laxative three times 
daily. Bed rest with head elevation 15–30◦ for seven days 
postoperatively. 

Seven days after surgery, the patient was discharged with the oral 
antibiotic ciprofloxacin 500 mg twice daily. Two weeks postoperatively, 
nasal washing with 0.9% NaCl was started twice daily. The patient was 
advised not to strain, lean forward, and weight lifting of more than seven 
kilograms for two weeks, and open mouth whilst sneezing or coughing. 
The postoperative visit on one, two, four, and six months showed no CSF 
leakage. The patient was followed up for up to two years and had serial 
visits every 6 months (Fig. 4). 

3. Discussion 

A CSF leak in the lateral recess of the sphenoid sinus is suspected to 
be due to a congenital abnormality of Sternberg's canal dehiscence, 
exacerbated by a history of meningiomas in which the tumor was 
increasing intracranial pressure resulting in CSF leakage [8]. The etiol-
ogy of CSF leak is congenital, tumor-related, traumatic, and idiopathic 
[9]. Non-traumatic CSF rhinorrhea is more common in adult women 
>30 years old, with a ratio of 1:2 for men and women [9]. A CSF leak can 
occur at any location, including defects in the lamina cribrosa 35%, 
sphenoid sinus 26%, anterior ethmoid 18%, frontal sinus 10%, posterior 
ethmoid 9%, and inferior clivus 2% [8,9]. Symptoms of rhinorrhea due 
to CSF leak are clear watery discharge [10]. Rhinorrhea can be persis-
tent or intermittent, usually unilateral and associated with changes in 
position or certain activities [10]. 

The teapot sign test was carried out on patients with positive results 
[11], followed by a handkerchief test that did not leave a mark and did 
not change the stiffness of the handkerchief so that a CSF leak was 

suspected [7]. Identification of suspicious CSF leak includes the teapot 
sign test, handkerchief test, and β2-transferrin [12]. The nasoendoscopy 
finding with clear watery discharge in the sphenoethmoid recess is 
suspected a CSF [3]. Nasoendoscopy is performed to identify the site of 
the CSF leak but can be negative in some cases [13]. CT scan is the best 
diagnostic option for identifying skull base defects [3,13]. Skull base 
defects can be identified by CT scan in 80% of cases [3,13]. 

Factors contributing to CSF leak in the sphenoid sinus are congenital 
skull base defects, tumors, trauma, and increased intracranial pressure 
[14]. Lateral wall defects of the sphenoid sinus accounted for 9.8% of 
the normal population at autopsy [14,15]. Most CSF leaks close spon-
taneously within 7–10 days; non-closing CSF leaks increase the risk of 
meningitis [16]. The treatment of choice for CSF leak in the lateral 
sphenoid sinus recess defect is transnasal endoscopic surgery that has 
become the standard for repairing CSF leaks with low morbidity and a 
highly successful rate of 90% [15,16]. 

A transpterygoid approach is an option for defects closure in the 
lateral sphenoid recess due to its ability to expose the lateral sphenoid 
recess [17]. This approach involves performing a partial or total middle 
turbinate resection [17]. Maxillary sinuses are opened widely, anterior 
and posterior ethmoidectomy, and sphenoidectomy [18]. The optic 
nerve and internal carotid artery are identified. The sphenopalatine 
artery is identified and cauterized [18]. The medial pterygoid process is 
removed so that the lateral extension of the sphenoid sinus can be seen 
[17,18]. Bone and mucosal grafts of the middle turbinate are used to 
close the defect, in combination with fibrin glue and gelfoam [17]. The 
sphenoid sinus mucosa around the defect is removed as cleanly as 
possible with a curette so that the graft adheres to the surface of the 
defect well [18]. There is no CSF flow during the evaluation of surgical 
duration after insertion of bone grafts and mucosa of the middle turbi-
nate [19]. The graft to cover the defect can be fat, fascia, mucosa, bone, 
cartilage, synthetic material, or a combination of these materials 
[17–19]. 

Antibiotics are given to prevent meningitis, although this is still a 
matter of debate [17]. Antibiotics can significantly reduce the incidence 
of meningitis [17]. Restrictions on patient activity are advised post-
operatively [18]. Bed rest with head elevation 15–30◦ for seven days to 
prevent an increase in intracranial pressure which can lead to the release 
of the graft [17,18]. Bed rest with the head elevated or reverse Tren-
delenburg is to prevent increased intracranial pressure [17–20]. 

4. Conclusion 

A case report of a 38-year-old Indonesian woman with CSF leak in 

Fig. 1. Axial and coronal CT scan of the paranasal sinuses shows an opacity of fluid density in the lateral recess of the left sphenoid sinus (arrow).  
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the lateral recess of the sphenoid sinus who underwent endoscopic sinus 
surgery with transpterygoid approach by a single otorhinolaryngologist. 
Defect closure was successfully performed using bone and mucosal graft 
of the middle turbinate. Postoperative nasoendoscopy evaluation on 
one, two, four, and six months showed no leakage, the graft was viable 
and attached to its position. 

Consent 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. A copy of the 
written consent is available for review by the editor-in-chief of this 

journal on request. 

Provenance and peer review 

Not commissioned, externally peer-reviewed. 

Ethical approval 

We have conducted an ethical approval based on the Declaration of 
Helsinki at the Ethical Committee in Dr. Soetomo General Academic 
Hospital, Surabaya, Indonesia. 

Fig. 2. Left nasal cavity. A. Resection of the middle turbinate, B. sphenoidectomy, C. lateral recess of the sphenoid sinus (*), D. bone defect is seen marked by 
anterosuperolateral meningocele (**). Seen on the image (S) of the septum, (KM) of the remnant of the middle turbinate, (BE) ethmoid bulla, (KS) superior turbinate, 
(PU) uncinate process, (FS) sphenopalatine foramen, (SM) maxillary sinus, (SS) sphenoid sinus, (K) choana. 

Fig. 3. Left nasal cavity. A. Meningocele bipolar cauterization (*), B. bone and mucosal graft of middle turbinate (**), C. fibrin glue and gelfoam layer (***).  
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