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Abstract: Spontaneous nasal liquorrhea is a pathological condition associated with defects between the nasal cavity and the 

intracranial structures, which results in CSF leak from the nasal cavity. Diagnostic criteria include: anamnesis, examination of the 

nasal fluid, endoscopic examination of the nasal cavity, and CT - and MRI - cisternography. Conservative therapy is applicable to 

small fistulas. In the case of the inefficiency of this method, surgical method is then applied to the defect closure. Purpose of the 

study: To evaluate the effectiveness of endoscopic endonasal approach in the CSF leak treatment. Materials and methods: For the 

period from 2008 to 2018 at the Pavlov First Saint Petersburg State Medical University, at the clinic of neurosurgery of the Kirov 

Medical Institute and the Medical Research Center Almazov, 38 patients with spontaneous nasal liquorrhea were treated. All 

patients underwent plastic surgery of the CSF fistula by endoscopic endonasal approach. Results: In 4 cases, there was a large 

defect requiring secondary surgical intervention 1-2 weeks after the initial operation. Conclusions: The use of auto tissues 

(muscle or fat) is the method of choice for repeated surgical plastics of the cerebrospinal fluid fistula or in the case of a large size 

defect. 
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1. Introduction 

Spontaneous nasal liquorrhea is a pathological condition 

resulting in leakage of cerebrospinal fluid from the nasal cavity 

for the patients without any trauma or some nasal surgery. 

According to various articles, the frequency of this 

pathology ranges from 41.1% to 64.6% from all CSF-leakage 

[1], [2]. A skull base defect can be formed because of bone 

osteoporosis, inflammatory changes, a tumor process, and also 

can be congenital. 

From all clinical symptoms the most often complains of the 

patients are rhinorrhea and headaches [3]. Sometimes as the 

first manifestations of CSF-leak can be intracranial 

complications, such as meningitis or encephalitis. [1]. 

The diagnostic algorithm includes few steps and begins 

with the analysis of the patient’s complains and medical 

history. After that the physician provides the analysis of 

intranasal fluid which is taken as cerebrospinal fluid. There 

should be performed the determination of glucose with the use 

of glucose tests strips and / or determination of the β-2 fraction 

of transferrin (tau protein) [4]. The nasal endoscopy and 

computed tomography of the paranasal sinuses cannot be 

informative in case of small defect. In such cases, when it is 

not possible to determine the source of liquorrhea by the 

previous research methods, they resort to CT cisternography 

[5] or MRI cisternography [6]. The first method of analysis is 

the most sensitive, it can detect the definitely localization of a 

bone defect in 87% of cases [6]. 

The typical localization of the cerebrospinal fluid fistula is: 

the ethmoid plate, the posterior and lateral walls of the 
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sphenoid sinus [7], especially the lateral wall and the 

cribriforme plate [8]. Less often a skull base defect is located 

in the posterior wall of the frontal sinus or in the pyramid of 

the temporal bone. In comparison with all paranasal sinuses, 

the sphenoid is one of the most deeply located and, as a result, 

has a location close to the skull base structures. 

Many researchers noticed the connection between the 

spontaneous liquorrhea and hyperpneumatization of the sphenoid 

sinus, especially in the lateral part of it. This anatomical feature 

lead to bone resorption of the skull base, prolapse and rupture of 

the dura mater, especially in situations with suddenly increase of 

intracranial pressure [9]. Another reason of CSF-leak is related 

with syndrome of the “empty” turcica cella, when intrasellar 

arachnoidocele displaces the pituitary gland to the posterior wall 

of the sphenoid sinus. Such position contributes to the formation 

of a defect on the base of the turcica sella and the leakage of CSF 

through the formed fistula. 

At the recent time, there are two treatment options for 

spontaneous nasal liquorrhea: conservative method (prescribing 

of dehydrating therapy, antibiotics and lumbar drainage) and 

surgical treatment. Surgical treatment includes closure of the 

cerebrospinal fluid fistula especially with the use of endonasal 

endoscopic approach [10], [11]. Depending on the size of the 

cerebrospinal fluid defect it is more preferable to use combined 

transpterigoidal, transsphenoidal, and transetmoidal approaches 

[12], [13]. The type of the flap which is used to close the defect 

depends on its size and location. As an example, plastic surgery 

of a small fistula (up to 5 mm) requires the use of only one type of 

topical haemostatic agent (Tachocomb®). If the defect is located 

on the cribriforme plate or ethmoid bone, then surgical closure 

should involve the application of several layers of transplantation 

material or the use of vascular flaps (vascular pedicle nasoseptal 

flap). According to various authors, the efficiency of 

cerebrospinal fluid fistula closure with the use of transnasal 

endoscopic techniques ranges from 70 to 97% [14-16]. 

2. Materials and Methods 

At the I.P. Pavlov Medical State University, at the 

Department of Neurosurgery, in association with the 

Department of Otorhinolaryngology, an analysis of patients 

with spontaneous nasal liquorrhea for the period from 2008 to 

2018 was performed. All the patients underwent the surgical 

procedure for the scull base defect closure. Of the total number 

of patients (38 patients), there were 23 women and 15 men, the 

average age was 41.4 years (26 to 62 years). In 23 patients there 

was observed a combination of a bone defect with a fistula of 

the dura mater in the cribriform plate [Figure 1]. 

 

Figure 1. Approach to the skull base. 

In 14 patients, the defect was localized in the lateral areas of 

the sphenoid sinus [Figure 2], and in one case in the region of 

the Blumenbach stingray. 

To diagnose nasal liquorrhea as well as to determine the 

location and size of the cerebrospinal fluid fistula, all patients, 

in addition to the standard examination, underwent 

CT-cisternography. In 12 cases out of 38, it was possible to 

identify the source of nasal liquorrhea during a standard 

endoscopic examination of the nasal cavity with the help of 

rigid endoscopes. 

 

Figure 2. Liquorrhea in the sphenoid sinus. 

All examined patients underwent plastic surgery of the 

cerebrospinal fluid fistula with endoscopic endonasal 

approach. When closing the cerebrospinal fluid fistula, which 

was located in the region of the sieve plate, up to 5 mm in size, 

in 19 cases there was used a combination of an adsorbing 

haemostatic substance (Tachocomb®) [Figure 3] and 

fibrin-thrombin surgical glue Tissucol [17]. 

Package of the operating area was carried out with the 

hemostatic absorbable material “Surgicel Fibrillar” [18]. 

 

Figure 3. Packing of the skull base defect with a haemostatic substance. 

The primary plastic of the cerebrospinal fluid fistula was 

found in 4 cases to be insolvent due to relapse of nasal 

liquorrhea after 1-2 weeks. These patients required repeated 

surgical procedure for closing of the defect with the use of 

autografts (abdominal fat flap) [Figure 4] [19]. 

 

Figure 4. Fat autograft. 

When the defect is localized in the sphenoid sinus it is easy 

to make a revision of this area using the endoscopes with the 

different angles. After that, fat autograft should be installed 
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under the mucous flap. This flap is fixed with hemostatic 

substance (Tachocomb®) and Evicel surgical glue [Figure 5]. 

 

Figure 5. Fat autograft placement. 

Due to increased intracranial pressure in 12 cases lumbar 

drainage was performed for a period of 3 days after the 

operation with daily removal of 120-150 milliliters of 

cerebrospinal fluid. In addition to the above, antibacterial and 

dehydration therapy was prescribed to the patient. 

In all cases, a soft packing of the nasal cavity was 

performed on the side of the surgical intervention with the 

haemostatic absorbable material Syrgicel Fibrillar for up to 3 

days. 

3. Results 

The follow-up period was 2-6 months after surgery. Relapse 

of cerebrospinal fluid fistula was observed in 3 cases in the 

ethmoid cells area and in one case in the lateral part of the 

hyperpneumatic sphenoid sinus. Primary surgical repair of the 

defect with a single-layer method showed ineffectiveness due 

to relapses development of nasal liquorrhea 1-2 weeks after 

the surgery. While secondary surgery, a complex flap with a 

fat autograft was used. In the follow-up period the resumption 

of liquorrhea was not determined. In all cases the 

complications of spontaneous liquorrhea, such as meningitis, 

brain abscess, or pneumocephaly was not developed. 

4. Discussion 

Spontaneous nasal liquorrhea is the process of leakage of 

cerebrospinal fluid into the nasal cavity as a result of some 

anatomical features. The frequency of this condition occurred 

in the range of 4-39% among all cases of nasal liquorrhea [2]. 

This pathology is often found in women, with the big body 

mass index, in the 3-4 decades of life. In the diagnostic 

algorithm, indicated by increasing sensitivity and specificity 

of the method, one can distinguish: glucose test, β2-transferrin 

test and endoscopy of the nasal cavity, neuroimaging (CT and 

MRI cysternography). The method of treatment depends on 

the severity of the condition and the number of recurrence of 

the disease. Because of the duration of this disease in the long 

term period, meningitis and other complications may develop. 

It is happened due to decrease in barrier function between the 

brain and nasal cavity which isn’t sterile. Uncomplicated 

forms of spontaneous nasal liquorrhea have good response on 

the conservative treatment: bed rest, lumbar drainage, 

antihypertensive and antibacterial drugs prescribed to the 

patient. Surgical treatment consists of a combination of 

methods, such as lumboperitoneal bypass surgery and an 

extracranial approach or an endoscopic approach to 

cerebrospinal fluid fistula. In modern neurosurgery, 

preference is given to the endoscopic approach, which 

provides wide visualization and accurate localization of the 

defect. Same results were shown by our department. As it can 

be seen, the success from closing the spontaneous nasal 

cerebrospinal fluid fistula with this approach gives more than 

80% good clinical outcomes [20]. The most reliable flap to 

close the defect is a tissue autograft, in our case, a fat 

transplant that is placed in the area of the cerebrospinal fluid. 

The development of relapses of this technique cannot be ruled 

out (up to 15%) due to the size of the defect and the nature of 

intracranial hypertension. 

5. Conclusion 

According to our observations we came to the following 

conclusions: 

1) the usage of autografts (fat or muscle) in surgical closure 

of the skull base defects significantly increases the 

reliability of closing the cerebrospinal fluid fistula; 

2) it is necessary to use a collagen sponge and surgical glue 

in case of small defects of the skull base; 

3) lumbar drainage is justified to reduce cerebrospinal fluid 

pressure and thus decreases intracranial pressure; 

4) to reduce liquor production in postoperative 

management of patients dehydration therapy is 

prescribed as well as antibacterial therapy for the cases 

with the complex flap. 
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