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Abstract.  The aim of this study is to report the sites, management and 
recurrence of rhinorrhea, and to compare our results with those 
obtained from other centers.  The medical records of patients with 
cerebrospinal fluid rhinorrhea in Otorhinolaryngology, and Head and 
Neck Surgery Department at King Abdulaziz University Hospital, 
Jeddah, Saudi Arabia, from January 2003 to May 2011 were 
retrospectively reviewed.  Ten cases of cerebrospinal fluid rhinorrhea 
were treated during the study period.  The most frequent causes were 
endoscopic sinus surgery (50%), spontaneous (30%) and others 
(20%).  Defects were located at the cerebriform plate (n = 6), left 
fronto-ethmoidal area (n = 1), at roof of the left frontal sinus (n = 1), 
at the junction between the cerebriform plate and bulla ethmoidalis (n 
= 1), and at the roof of the sphenoid sinus (n = 1).  Patients were 
followed up for 6 to 24 months.  The initial closure was successful in 
6 patients; 5 after endoscopic sinus surgery and 1 after conservative 
treatment.  Overall closure rate was 90.0%; 87.5% after endoscopic 
sinus surgeries.  In conclusion, the most frequent cause of 
cerebrospinal fluid rhinorrhea was endoscopic sinus surgery and the 
cerebriform plate was the most common defect location.  The overall 
rate of closure after endoscopic sinus surgery and conservative 
treatment was high. 
Keywords: Cerebrospinal fluid leak, Endoscopic sinus surgery, 

Rhinorrhea, Recurrence. 
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Introduction 
Cerebrospinal fluid (CSF) rhinorrhea is leakage of CSF from the 
intracranial cavity into the nose through an osseous defect at the skull 
base[1].  CSF rhinorrhea is categorized as traumatic or non-traumatic 
(spontaneous) based on etiology[2].  It can be diagnosed by glucose 
oxidase test strips, β2 transferrin, or computerized tomography (CT) of 
the paranasal sinus (PNS) with intrathecal injection contrast[3].  Other 
imaging techniques such as magnetic resonance imaging (MRI), CT 
cisternography, MR cisternography, and nuclear medicine studies have 
proved useful in supporting the diagnosis. However, CT scan is the best 
imaging modality for identifying skull defects associated with CSF 
rhinorrhea[4]. 

Surgical management is appropriate for leaks with iatrogenic and 
non-traumatic causes.  CSF rhinorrhea due to head injury is usually 
managed conservatively initially, which includes subarachnoid drainage 
through a lumbar catheter, bed rest, head elevation, stool softeners, and 
advising the patient to avoid coughing, sneezing, nose blowing and 
straining.  The use of prophylactic antibiotics is controversial[5].  If the 
leak does not stop within 7-10 days, surgical management is appropriate.  
When surgery is indicated, an endoscopic approach is the first line of 
management.  It has a good safety profile and a higher success rate plus 
and marked, decreased morbidity compared with an intracranial 
approach[6]. 

Very few studies[7,8] on CSF rhinorrhea have been conducted in Saudi 
Arabia.  At King Abdulaziz University Hospital (KAUH), there are no 
available data on the etiology, diagnosis and management of this 
condition.  The purpose of our study was to report the sites, management 
and recurrence of CSF rhinorrhea in the Otorhinolaryngology (ORL) and 
Head and Neck Surgery Department at KAUH, and to compare our 
results with those obtained from other centers.  

Methodology 
A retrospective chart review was performed of the medical records 

for all patients with CSF rhinorrhea who were treated and followed up in 
the ORL Department of KAUH, Jeddah, Saudi Arabia, from January 
2003 through May 2011.  The review included the site, cause, 
management, and recurrence of the leaks.  
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All patients had a diagnosis of CSF rhinorrhea that was made based 
on the clinical presentation of the patient.  This included the history and 
the endoscopic findings that raised the suspicion of a CSK leak in some 
of the cases.  The diagnosis was supported by further examinations 
preoperatively through computerized tomography of paranasal sinus (CT-
PNS), with intrathecal injection of contrast or intraoperatively by 
observing the sudden gush of CSF from the defect in the suspected area.  
The site of the defect was documented as digital images in the database 
of our hospital and as notes in the files of the patients.  

The medical records were reviewed for management, including 
follow-up visits to assess possible recurrence of CSF rhinorrhea.  Patients 
were managed either conservatively or surgically based on the etiology.  
Conservative treatment included subarachnoid drainage by using a 
lumbar catheter, strict bed rest with elevation of the head, use of stool 
softeners, and advising the patient to avoid coughing, sneezing, blowing 
of the nose, and straining.  All cases of CSF leak requiring surgical 
intervention were managed initially by a transnasal endoscopic approach. 

Results 
Clinical Findings 

Ten cases (3 males, 7 females) of CSF rhinorrhea were treated during 
the study period. This includes 5 of 222 (2.3%) patients who underwent 
245 endoscopic sinus surgeries (ESS), 3 with spontaneous leaks, 1 with 
post-craniotomy leak, and 1 following traumatic head injury.  Indications 
for ESS in the 5 patients with post-ESS rhinorrhea were nasal polyposis 
(n = 2), sinusitis (n = 2), and malignant osteoma (n = 1).  The diagnosis 
of CSF rhinorrhea was made by CT-PNS with intrathecal injection of 
contrast in 7 cases.  In 3 of the 5 cases with post-ESS rhinorrhea, it was 
done intraoperatively. 
Site 

The leak in 3 of the 5 patients with post-ESS CSF rhinorrhea was 
from the cerebriform plate, and from the left fronto-ethmoidal area and at 
the roof of the left frontal sinus in the other 2 patients (Table 1).  In the 3 
patients with spontaneous rhinorrhea, the leak was from the junction 
between the cerebriform plate and bulla ethmoidalis; the roof of the 
sphenoid plate, and the left cerebriform plate (Table 2, Fig. 1).  The leak 
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was at the right cerebriform plate in the 2 patients with CSF rhinorrhea 
secondary to head injury and craniotomy. 

Table 1. The characteristics of the patients with post ESS rhinorrhea. 

Gender Site Indication of ESS Management Recurrence 
Female Left fronto-ethmoidal 

area Chronic sinusitis Septal flap No 

Male Roof of the left frontal 
sinus Nasal polyposis Conservative No 

Female Right cerebriform plate Fungal sinusitis Tuboplast facial 
graft No 

Female Left cerebriform plate Nasal polyposis Temporalis facial No 
Male Left cerebriform plate Osteoma Periosteal 

elevation Yes 

Table 2. The characteristics of the patients with spontaneous rhinorrhea. 
Gender Site Management Recurrence 
Female Right Junction between the cerebriform 

plate and the bulla ethmoidalis Conservative No 

Female Left cerebriform plate Septal graft with lumbar 
drain No 

Male Left roof of sphenoid Conservative Yes 
 

 
Fig. 1. A computerized tomography of the paranasal sinus with intrathecal injection of 

contrast in patients with spontaneous cerebrospinal fluid rhinorrhea: The arrow 
heads show the defect sites. A) Leak seen in the right nasal cavity at the junction 
between the cerebriform plate and the bulla ethmoidalis. B) Leakage of contrast 
through the anterior part of the left cerebriform plate adjacent to the medial 
surface of the vertical attachment of the middle turbinate. C) A bony defect noticed 
at the roof of the right sphenoid with traces of contrast seen within the sinus. 
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Management and Recurrence  
Patients were followed up for 6 to 24 months (median 15 months).  

They were managed initially either endoscopically (n = 7) or 
conservatively (n = 3).  Of the 10 patients treated, 4 had a recurrence of 
the leak; 3 after surgical treatment and 1 after conservative treatment.  

In the patients who had post-ESS rhinorrhea, the defect closed after 
conservative management in 1 case, and in 4 cases, it was closed 
endoscopically using appropriate autografts (Table 1).  The patient with 
osteoma experienced a recurrence of the leak after 1 month.  Among the 
3 patients with spontaneous CSF rhinorrhea, 1 case was successfully 
treated endoscopically by septal graft with lumbar drain, and the other 2 
were managed conservatively.  One of the latter had a recurrence of the 
leak after 3 months, which was subsequently repaired surgically (Table 
2).  The patient with CSF rhinorrhea secondary to head injury required 3 
additional endoscopic repair procedures over a period of 18 months, 
which were not successful, and the patient was transferred to another 
hospital.  The patient with a leak secondary to post-craniotomy was 
managed initially by surgical intervention (septal graft and lumbar drain), 
but the leak recurred after 2 weeks.  The recurrence was successfully 
managed endoscopically after placement of tragus cartilage graft.  

Two of 3 patients treated conservatively required surgical repair of 
the leak when conservative management failed.  The leak did not recur 
after a single surgical intervention in each of the 2 cases.  Regarding the 
site, 3 patients who experienced a recurrence had a leak at the 
cerebriform plate, and 1 had a defect at the roof of the sphenoid.  

The initial closure was successful in 6 patients; 5 after ESS and 1 
after conservative treatment.  Overall closure was achieved in 9 patients; 
7 after ESS and 2 after conservative treatment.  Endoscopic repair failed 
in 1 patient.  

Discussion 
Most cases (90%) of CSF leak are due to trauma, with approximately 

80% of the cases manifesting as rhinorrhea. CSF leaks secondary to skull 
base fractures occur as a complication in 1-3% of closed head injuries[1].  
Post-traumatic CSF leaks that arise surgically or due to iatrogenic defects 
are usually caused by various surgical procedures including ESS, 
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otologic surgery, septoplasty, transnasal resection of tumors of the 
pituitary gland, or other skull base surgeries.  Spontaneous CSF leaks are 
considered a distinct entity, and are reported to be rare[9].  The most 
common causes of the CSF rhinorrhea in our department were ESS 
(50%), spontaneous (30%), and others (20%).  The incidence of CSF 
rhinorrhea at 2.3% as a complication of ESS in our department is 
consistent with that reported in the literature[10].  This low incidence 
observed over the past eight years is because of the emergence of better 
imaging techniques, and the availability of necessary equipment as well 
as surgeons who have experience in performing endoscopic surgeries. 

It is important to accurately identify the site and source of CSF leak 
and provide appropriate treatment as to avoid complications such as 
meningitis and low-pressure headaches[1].  The diagnosis lies greatly on 
the clinical presentation of the patient. The symptoms are non-specific 
and patients generally present with clear unilateral rhinorrhea, which is 
increased by performing Vasalva maneuvers.  In one of the algorithms 
designed for the diagnosis of CSF rhinorrhea, some authors[3] suggested 
confirming or excluding the presence of CSF rhinorrhea by means of an 
immunoelectrophoretic study of the fluid for beta-2 transferrin or, where 
available, beta-trace protein, before performing imaging studies.  
Unfortunately, neither test is currently available at our hospital.  In our 
series, the site of the leak was accurately identified by CT-PNS with 
intrathecal injection of contrast in 7 cases.  This technique is more 
advantageous than conventional CT scans as it gives a more accurate 
localization of the leak. In addition, it has a reported sensitivity of 92% 
and a specificity of 100%[4]. 

The cerebriform plate is reported as the most common site of CSF 
leaks, followed by the anterior ethmoid roof, and sphenoid and frontal 
sinus[4,5,9-11].  Post-traumatic CSF leaks are reported to occur in these 
areas of the anterior skull base, where the dura mater is strictly adherent 
to the bone[4].  Most leaks (70%) in our patients also occurred at the 
cerebriform plate.   

The recurrence of CSF rhinorrhea in our series was 40%; 75% after 
ESS.  Other authors[10] reported a lower recurrence rate (9%) following 
endoscopic repair of CSF leaks.  The relatively very high rate of 
recurrence of CSF rhinorrhea post-ESS in our series is probably due to 
our small sample size.  However, the overall success rate was 90%; 
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87.5% post ESS, which is consistent with the results of another report8 
from a hospital in Riyadh, Saudi Arabia.  The overall successful closure 
following endoscopic repair in their study was 83%. In other studies 
conducted abroad[12,13], the reported closure rates are higher, ranging 
between 95-100%, reflecting the high success rate of endoscopic surgery.  

The low number of traumatic CSF rhinorrhea cases in this series 
reflects that our hospital is not a trauma center.  Successful closure of the 
defect in the patient with traumatic CSF following head injury despite 
three additionally surgical revisions was not achieved. Therefore, more 
studies are recommended and to be conducted in a recognizable trauma 
center in Saudi Arabia, to find out the incidence of traumatic CSF 
rhinorrhea due to head injuries and the appropriate management. 

Conclusion 
The most frequent cause of CSF rhinorrhea in our department was 

ESS, and the cerebriform plate was the most common defect location.  
CT-PNS with intrathecal injection is the best diagnostic modality that is 
currently available at our hospital.  Regarding management, spontaneous 
leaks can be managed successfully by conservative measures, while 
surgery should be reserved for refractory cases.  The high overall rate of 
closure in this study shows that the transnasal endoscopic approach is a 
safe and an effective technique for the surgical treatment of CSF 
rhinorrhea.  

References 
[1] Lloyd KM, DelGaudio JM, Hudgins PA. Imaging of skull base cerebrospinal fluid leaks 

in adults. Radiology 2008; 248(3):  725-736. 
[2] Ommaya AK, Dichiro G, Baldwin M, Pennybacker JB. Nontraumatic cerebrospinal 

fluid rhinorrhea. J Neurol Neurosurg Psychiatr 1968; 31:  214-225. 
[3] Meco C, Oberascher G. Comprehensive algorithm for skull base dural lesion and 

cerebrospinal fluid fistula diagnosis. Laryngoscope 2004; 114(6):  991-999. 
[4] Shetty PG, Shroff MM, Sahani DV, Kirtane MV. Evaluation of high-resolution CT and 

MR cisternography in the diagnosis of cerebrospinal fluid fistula. AJNR Am J Neuroradiol 
1998; 19(4):  633-639. 

[5] Brodie HA. Prophylactic antibiotics for posttraumatic cerebrospinal fluid fistulae. A meta-
analysis. Arch Otolaryngol Head Neck Surg 1997; 123(7):  749-752. 

[6] Gassner HG, Ponikau JU, Sherris DA, Kern EB. CSF rhinorrhea: 95 consecutive 
surgical cases with long term follow-up at the Mayo Clinic. Am J Rhinol 1999; 13(6):  439-
447.  



K.B. Al-Ghamdi et al. 92

[7] Saleh H, Al Bahkaly S. Image-guided endoscopic repair of cerebrospinal fluid rhinorrhea 
by the bath plug grafting technique. Laryngoscope 2011; 121(5):  909-913. 

[8] Syed BA. Nontraumatic (spontaneous) cerebrospinal fluid rhinorrhea from cerebriform 
fistula associated with primary empty sella: report of two cases and literature review. Ann 
Saudi Med  2000; 20(1):  43-46. 

[9] Lai SY, Kennedy DW, Bolger WE. Sphenoid encephaloceles: disease management and 
identification of lesions within the lateral recess of the sphenoid sinus. Laryngoscope  2002; 
112(10):  1800-1805. 

[10] Banks CA, Palmer JN, Chiu AG, O'Malley BW Jr, Woodworth BA, Kennedy DW. 
Endoscopic closure of CSF rhinorrhea: 193 cases over 21 years. Otolaryngol Head Neck 
Surg  2009; 140(6):  826-833. 

[11] Scholsem M, Scholtes F, Collignon F, Robe P, Dubuisson A, Kaschten B, Lenelle J, 
Martin D. Surgical management of anterior cranial base fractures with cerebrospinal fluid 
fistulae: a single-institution experience. Neurosurgery 2008; 62(2):  463-471. 

[12] Bumm K, Heupel J, Bozzato A, Iro H, Hornung J. Localization and infliction pattern of 
iatrogenic skull base defects following endoscopic sinus surgery at a teaching hospital. 
Auris Nasus Larynx 2009; 36(6):  671-676.  

[13] Alameda YA, Busquets JM, Portela JC. Anterior skull base cerebrospinal fluid fistulas in 
Puerto Rico: treatment and outcome. Bol Asoc Med P R  2009; 101(2):  29-33. 

 
  



Cerebrospinal Fluid Rhinorrhea: Causes, Sites, Management and Recurrence 93

أسبابه ومواقعه وطرق   :سيلان السائِلِ النخاعِي مِنَ الأَنْف
 تكرار حدوثهعلاجه و 

 ي، والمؤيد باالله عبدالعزيز رمال، ورأفت صدقه سنديدخالد بريك الغام

 قسم الأنف و الأذن و الحنجرة

 الملك عبدالعزيز ةكلية الطب، جامع

 المملكة العربية السعودية - جدة 

 ن هذا البحث هـو التعـرف علـى أسـباب، مواقـع،الهدف م .المستخلص
مقارنـة لِ النخاعِي مِـنَ الأَنْـف و ، تجدد حدوث سيلان السائِ طرق علاج

وقد تم هذا البحث عن طريق . النتائج التي توصلنا إليها بمراكز أخرى
دِراسَـةٌ اسْــتِعَادِية للسـجلات الطبيــة للمرضــى المصـابين بســيلان الســائِلِ 

ــنَ الأَنْــف فــي قســم الأنــف  بجامعــة الملــك  الحنجــرةالأذن و و النخــاعِي مِ
معالجــة عشـر حــالات مــن  نــه تـمأأوضـحت النتــائج و . عبـدالعزيز بجــدة

ــائِلِ النخــاعِي مِــنَ الأَنْــف خــلال فتــرة البحــث وأن الأســباب  ،ســيلان الس
، عفــوي )٪٥٠(ا هــي جراحــة الجيــوب الأنفيــة بالمنظــار الأكثــر شــيوعً 

ــــع الأصــــاب). ٪٢٠(وأســــباب أخــــرى ) ٪٣٠( ــــت واتضــــح أن مواق ة كان
الصفيحة المصفوية في ست حالات، الجبهـي الغربـالي للجهـة اليسـرى 

، عنـد ب الأنفي الجبهي فـي الجهـة اليسـرىفي حالة واحدة، سقف الجي
في الحالة الأخيـرة كانـت حة المصفوية والفقاعة الغربالية و لتقاء الصفيا

واســتمرت متابعــة الحــالات لمــدة . الإصــابة علــى ســقف الجيــب الوتــدي
وتـم معالجـة السـيلان بنجـاح فـي . اشهر إلى أربعة وعشـرين شـهرً ستة أ

ســتة حــالات عــن طريــق التــدخل الجراحــي بواســطة المنظــار وأن نســبة 
٪ وأظهرت الدراسة أن العـلاج الجراحـي ٩٠نجاح العلاج بصفة عامة 
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للإصـابة  اللجيوب الأنفية عن طريق المنظار هو السبب الأكثر شيوعً 
ي المنطقة الأكثـر إصـابة وأن نسـبة النجـاح وأن الصفيحة المصفوية ه

المُعالَجَــةٌ  عــن طريــق التــدخل الجراحــي بواســطة المنظــار وعــن طريــق
  .المُحافِظَة عالية

 


