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ABSTRACT 

Background:  To determine the frequency of CSF rhinorrhea in patients presenting with skull base fractures. 

Material and Methods:  This was a descriptive cross-sectional study at the Department of Neurosurgery, 

PGMI/Hayatabad Medical Complex Peshawar for six months in which patients were included through 

nonprobability convenience sampling. Included were patients who had radiologically confirmed skull base 

fractures at presentation. The data on clinical presentations, demographics, and the existence of CSF rhinorrhoea 

was collected and analyzed through SPSS. 

Results:  A total of 87 patients were included in the study. The mean age was 41.56±1.35 years. The majority of 

the patients were males 50(57.5%) as compared to females 37(42.5%). Grade of Head Injury determined showed 

that patients in the mild category were 30(34.5%), moderate was 39(44.8%) while those in the severe category 

were 18(20.7%) Prevalence of CSF Rhinorrhea among patients was 56(64.4%). 

Conclusion:  The results of our study concluded that CSF rhinorrhoea is a prevalent consequence of skull base 

fractures. Meningitis and other potentially fatal consequences can be avoided with early detection and prompt 

treatment. Those persisting for more than seven to ten days have a high risk of developing meningitis and are 

more likely to need surgical intervention. 
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INTRODUCTION 

Any fracture affecting the floor of the anterior, 

middle, or posterior cranial fossa brought on by a 

direct or indirect traumatic force is referred to as a 

traumatic skull base fracture. Studies have 

reported the prevalence of skull base fractures 

between 3.5-45.4 percent of all skull fractures due 

to head injuries.1 The world's greatest cause of 

death for people under 45 is trauma and head 

injuries account for a major contributor to the high 

mortality. The most common mechanism of injury 
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includes high-speed motor vehicle accidents 

followed by falls from heights, pedestrian injuries, 

assault, and penetrating injuries.2 Skull base 

fractures can present with cerebrospinal (CSF) 

rhinorrhea, CSF otorrhea, battle sign (retro 

auricular mastoid ecchymosis), raccoon eyes 

(periorbital ecchymosis), cranial nerve injuries, and 

hemotympanum. Studies have reported the 

frequency of CSF leaks after the base of skull 

fractures between 10-30 percent. CSF rhinorrhea 

occurs because of the establishment of 

communication between the subarachnoid space 

and the sinonasal tract leading to leakage of CSF 

through the nose as a result of trauma.3 The most 

common site of fracture associated with CSF 

rhinorrhea is the anterior cranial fossa. In the 

majority of cases, CSF rhinorrhea occurs within 48 

hours of injury, however, it may occur even 1 week 

after trauma. Most of the cases of CSF rhinorrhea 

are managed conservatively while in cases of 

persistent leak, herniation of brain matter, 

penetrating trauma, large intracranial aerocele, 

and larger defects which have a low probability of 

repair; surgery is opted for repair of dura instead 

of conservative management 4 

 Cerebrospinal fluid (CSF) rhinorrhea is an 

uncommon but potentially fatal illness that can 

cause a patient to suffer from severe morbidity and 

death. The fundamental cause of the CSF discharge 

into the nasal cavity is a disruption of the barriers 

separating the anterior and middle cerebral fossae 

from the sinonasal cavity. Numerous viral 

complications that cause substantial morbidity and 

perhaps catastrophic long-term damage for the 

patient can arise from the ensuing connection with 

the central nervous system (CNS).5 A traumatic or 

surgical lesion in the skull or spine, the external 

auditory canal (otorrhea), or the nose (rhinorrhea) 

can all cause a leak of cerebrospinal fluid (CSF).6 

Meningeal dural and arachnoid laceration with 

fistula formation is the cause of the fluid leak. The 

most frequent cause is blunt trauma.7 In adults, 

traumatic CSF leaks have been seen in 10–30% of 

skull base fractures. Over 50% of these appear 

within 48 hours.8 Ninety percent of CSF leaks are 

caused by penetrating and closed-head trauma. 

There are two types of CSF rhinorrhea after a 

traumatic injury: immediate (within 48 hours) and 

delayed. Most individuals who have a CSF leak as 

a result of unintentional trauma (such as a car 

accident) show up right away. Ninety-five percent 

of individuals who have a delayed CSF leak show 

up within three months of the injury.9 

 The purpose of this study was to ascertain how 

common CSF rhinorrhea is in patients who had 

skull base fractures. 

 
MATERIALS AND METHODS 

Study Design, Setting, and Duration 

The PGMI/Hayatabad Medical Complex's 

Department of Neurosurgery in Peshawar was the 

site of this descriptive cross-sectional study. After 

the synopsis was approved, The study was carried 

out between February 2020 and July 2020, a span 

of six months. 

 

Patient Selection Criteria 

Non-probability convenience sampling was used 

to choose the participants. Patients of either sex 

who were between the ages of 15 and 60, ASA I, II, 

or III, and who presented with skull base fractures 

following the operational definition met the 

inclusion criteria. To be eligible, patients had to 

have a body mass index (BMI) of 19 to 30 kg/m2, 

which was determined by dividing their height in 

meters squared by their weight in kilograms. 

Measurements were taken with an inch of tape and 

a weight machine. Patients with ASA IV or V 

classifications, a history of spontaneous CSF 

rhinorrhoea, prior skull base surgery, or space-

occupying brain lesions found by CT scans were 

among the exclusion criteria. Furthermore, 

individuals who were brought in dead or with facial 

degloving injuries were also excluded. 

 



Muhammad Irfan Javed, et al: Frequency of CSF Rhinorrhea in Patients with Skull Base Fractures 

 

http//www.pakjns.org         Pak. J. of Neurol. Surg. – 2025 – 29 (1): 101-108.        103   
 

Data Collection Procedure 

The study included 87 patients who were 

diagnosed with skull base fractures and presented 

to the Department of Neurosurgery, PGMI/ 

Hayatabad Medical Complex, via the emergency 

room. After receiving permission from the CPSP 

Research Evaluation Unit and the hospital's ethical 

review committee, enrolment was completed. 

Written consents were taken from all participants 

or their attendants on a form. 

 The mechanism of damage was recorded, and 

a thorough history was obtained from the 

attendants for every patient. A comprehensive 

physical examination was carried out with a 

particular focus on neurological assessment, and 

primary and secondary surveys were conducted in 

compliance with the guidelines provided by 

Advanced Trauma Life Support (ATLS). Using 

predetermined criteria, the injuries were 

categorized as mild, moderate, or severe. 

 According to the operational definition, 

patients who were identified with CSF rhinorrhoea 

were further evaluated using brain CT scans that 

included bone window views and three-

dimensional reconstructions. The study only 

included participants who had confirmed skull 

base fractures, and the precise locations of the 

fractures were recorded. 

 A pre-made questionnaire was used to collect 

data from each subject. To guarantee their comfort 

throughout the study duration, participants 

received considerate and respectful treatment. To 

reduce bias and confounding variables, the 

exclusion criteria were rigorously followed. To 

ensure treatment consistency, the same 

neurosurgical team carried out each procedure. 

 

Data Analysis 

SPSS Version 23 was used to analyze the gathered 

data. The means and standard deviations of 

quantitative variables, including age, BMI, and 

Glasgow Coma Scale (GCS) scores, were used. The 

following qualitative factors were recorded as 

frequencies and percentages: gender, location of 

skull base fractures, method of injury, grade of 

injury, presence of CSF rhinorrhoea, and ASA 

classification. 

 Variables like age, BMI, gender, ASA class, 

mechanism of injury, grade of injury, and fracture 

location were controlled through stratification to 

address potential effect modifiers. For post-

stratification comparisons, the Chi-square test was 

employed, and a p-value of less than 0.05 was 

considered statistically significant. 

 
RESULTS 

Study Setting, Demographics, and 

Gender Distribution 

Our study included 87 patients whose mean age 

came to 40.1 years (±12.8). Nine patients (10.3%) 

were between the ages of 15 and 20; seventeen 

patients (19.5%) were between the ages of 21 and 

30; six patients (6.9%) were between the ages of 31 

and 40; thirty-three patients (37.0%) were between 

the ages of 41 and 50; and twenty-two patients 

(25.3%) were between the ages of 51 and 60. 

According to the gender breakdown, men made 

up the majority (57.5%, or 50 patients), while 

women made up 42.5%, or 37 patients. 

 
Table 1:  Gender distribution and age groups. 

Variable Sub-Category Frequency/Percentage 

Age Group 

(Years) 

15-20 9 (10.3%) 

21-30 17 (19%) 

31-40 6 (7%) 

41-50 33 (38%) 

51-60 22 (25%) 

Gender 
Male 50 (57%) 

Female 37 (43%) 

 

Body Mass Index (BMI) Distribution 

Regarding body mass index (BMI), 9 patients 

(10.3%) were underweight, 28 (32.2%) had a 

normal weight, 18 (20.7%) were overweight, and 32 

(36.8%) were obese. 
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Glasgow Coma Scale (GCS) at 

Presentation 

The Glasgow Coma Scale (GCS) at presentation 

revealed that 24 patients (27.6%) had mild GCS 

scores, 45 (51.7%) had moderate scores, and 18 

(20.7%) had severe scores. 

 
Table 2:  Glasgow Coma Scale (GCS) Score. 

GCS Score Frequency/Percentage 

Mild (13-15) 24 (28%) 

Moderate (9-12) 45 (52%) 

Severe (3-8) 18 (21%) 

 

Prevalence of CSF Rhinorrhoea and 

Grade of Head Injury 

CSF rhinorrhoea was observed in 56 patients 

(64.4%) while thirty patients (34.5%) had mild head 

injuries, thirty-nine patients (44.8%) had moderate 

head injuries, and eighteen patients (20.7%) had 

severe brain injuries. The mechanism of injury was 

most commonly due to road traffic accidents (39 

patients, 44.8%), followed by falls from height (33 

patients, 37.9%), and other causes (15 patients, 

17.2%). 

 

Anatomical Location of Fractures 

The analysis found fractures in three areas of the

skull: 33.3% in the anterior cranial fossa, 44.8% in 

the middle cranial fossa, and 21.8% in the posterior 

cranial fossa. 

 
Table 3:  Prevalence of CSF Rhinorrhoea. 

CSF Rhinorrhoea Frequency/Percentage 

Present 56 (64%) 

Absent 31 (36%) 

 
Table 4:  Anatomical location of fractures. 

Fracture Location Frequency/Percentage 

Anterior Cranial Fossa 29 (33%) 

Middle Cranial Fossa 39 (45%) 

Posterior Cranial Fossa 19 (22%) 

 

Association of Different Variables with 

Prevalence of CSF Rhinorrhoea 

Stratification of CSF rhinorrhoea by age showed 

the highest prevalence in the 41–50-year age 

group, where 25 patients (43.9%) had CSF 

rhinorrhoea. Gender stratification revealed that 

87.7% of males experienced CSF rhinorrhoea 

compared to 12.3% of females. BMI stratification 

indicated that 77.8% of underweight patients 

experienced CSF rhinorrhoea. Patients with 

moderate head injuries had the highest prevalence 

of CSF rhinorrhoea (30 patients, 52.6%). 

 
Table 5:  Association of CSF Rhinorrhoea prevalence with different variables. 

Variable Category 
CSF Rhinorrhea 

Cases (n) 

Association 

(Chi-Square Test) 

Age 

15-20 9 

χ² = 58.462, df = 4, p = 

0.000 (Significant) 

21-30 17 

31-40 6 

41-50 24 

51-60 0 

Gender 
Male 50 χ² = 65.082, df = 1, p = 

0.000 (Significant) Female 6 

Head 

Injury 

Severity 

Mild (GCS 13–15) 30 
χ² = 49.213, df = 2, p = 

0.000 (Significant) 
Moderate (GCS 9–12) 26 

Severe (GCS ≤ 8) 0 

 

 Our analysis 

demonstrated age (p<0.001), 

gender (p<0.001), and head 

injury severity (p<0.001) 

create noticeable links with 

CSF rhinorrhoea. These 

findings underscore the 

importance of understanding 

demographic and clinical 

factors associated with CSF 

rhinorrhoea in managing 

patients with skull base 

fractures. 
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DISCUSSION 
A strong blow to the head leads to the base of skull 

fractures.10 Research shows BSF develops in 

between 3.5% and 45.4% of all HI patients 

according to separate medical studies. The 

majority of published data comes from Western 

and industrialized nations, where the frequency of 

HI is lower than in emerging and undeveloped 

nations.11-14 About 2% of all head injuries and 12% 

to 30% of all BSF cases result in traumatic CSF 

leaking.15-17 In our study, the incidence of BSF was 

3.85%, while 22.16% of patients with BSF had CSF 

leaks. The overall rate of CSF leakage through the 

base of the skull in all HI patients was found to be 

0.08%. 

 Our study's male prevalence (81.44%) can be 

attributed to the fact that men are more likely than 

women to participate in outdoor activities in our 

society, which makes them more vulnerable to 

trauma. The majority of victims (29.9%) were 

between the ages of 18 and 30, which may have 

been brought on by inexperience, a propensity for 

taking chances and drinking. Our study's 

comparatively low BSF prevalence (3.85%) is 

similar to that of wealthy nations. Better police 

enforcement of traffic rules plus driver and rider 

adherence to safety habits such as belts and 

helmets led to this improvement. Several studies 

show that the middle cranial fossa (MCF) is the 

region of the skull most often affected by BSF. The 

reason is thought to be the MCF's thin bones that 

have multiple openings.11,13,18 ACF is the most 

frequent site of BSF, according to a small number 

of other reports.12,5 Our examination found that 

ACF fractures appeared fifty percent of the time 

with multiple fractures present at 38.14% and MCF 

fractures representing 10.82%. The thick occipital 

bone and propensity to fall forward after RTA are 

probably the main causes of the uncommon 

posterior cranial fossa fractures. ACF and MCF 

fractures occur frequently because of this same 

underlying factor. 

 To identify BSF, several researchers have 

recommended multislice HRCT together with 

other cutting-edge imaging techniques.19-23 

Several experts have shown that recognizing initial 

physical findings is key to detecting BSF.24, 25, 26) 

Using Flores et al’s, list, otorrhagia (blood from the 

nose) and periorbital ecchymosis across both eyes 

correctly found 70% of brain injuries. On the other 

hand, everyone with battle's sign or unilateral 

periorbital ecchymosis had a brain injury, their 

research demonstrated. 25 Both Goh et al and our 

study found strong connections between BSF 

symptoms seen on the skin and CT scan findings.26 

Furthermore, among our patient group, Battle's 

sign was seen in 29.9% (136) of cases, 

subconjunctival hemorrhage in 37.63% (73), and 

raccoon eyes in 63.92% (124) Rhinorrhea 

developed in 34 patients during this time (22.16% 

total cases), while otorrhea formed in nine patients 

representing 20.93% of those affected. Raccoon 

eyes and rhinorrhea are more common than other 

indications in our analysis, which may be because 

the majority of BSF locations are in ACF. The 

medical community widely recognizes that ear 

discharge after a temporal bone fracture results 

from tympanic membrane damage yet CSF leaking 

from the nose may occur through the Eustachian 

tube.27 

 As a high-volume facility, we first use a CT brain 

plain with a bone window to screen all patients 

suspected of having HI following a basic clinical 

assessment. If there is any clinical or radiological 

suspicion of BSF in the CT brain, HRCT (1 mm 

slices) with axial, coronal, and sagittal 

reconstructions is performed. Since HRCT is more 

expensive and time-consuming than the CT brain 

plain, this saves us a great deal of time and 

resources when setting up an emergency. Patients 

with BSF who have been clinically or radiologically 

confirmed are admitted, and we constantly 

monitor them for the emergence of CSF leaks or 

other BSF symptoms. If there is a C SF leak, a 

lumbar puncture is done; CSF is cultured and 

evaluated for Gram-stained preparations, standard 

protein content, glucose levels, and cell 

assessment. Thus, only five of our 12 patients, 
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41.67%, with meningitis with positive CSF culture; 

11.63% of all patients with the CSF leak; and 2. 58% 

of the patients with BSF. Of these patients, 

Klebsiella species was the most frequently isolated 

organism accounting for 60% (3/5). The early 

authors recommended that patients with BSF 

should always use preventive antibiotics 

frequently.28- 30 Prophylactic antibiotics in patients 

with BSF as well as those with or without CSF 

leakage are found not effective in RCTs namely; 

Ratilal et al, surveyed five RCTs including 208 

participant and 17 non-RCTs comparing the 

antibiotic prophylaxis with placebo or no 

intervention.31 The overall incidence of meningitis 

in our series for BSF was 2.85% and this 

corroborates the recent suggestion by many 

authors that there is no rationale for administering 

antibiotics to patients with BSF.32,33 

 In our BSF series, the overall mortality rate was 

6.7%. BSF patients with severe HI had a 

significantly higher mortality rate (13.64%). The 

increased fatality rates in these patients were 

explained by related severe intracranial injuries. 

Eleven patients died from various HI-related 

causes other than meningitis, as a cause of 

meningitis one patient each died from mild and 

moderate HI. Posttraumatic CSF meningitis 

mortality rates vary greatly among studies, ranging 

from 0% to 65%.5 Our preoperative deaths were 

16.67 (2/12 patients) of this series which is higher 

than the overall 6.7% mortality resulting from all 

types of BSF. Meningitis was the only cause of 

death among mild HI patients. This suggests that 

if meningitis is identified and treated promptly, it 

has been shown here that mortality in mild to 

moderate HI with BSF and CSF leak can be 

prevented. More research is needed to shed more 

information on the topic of head trauma and BSF, 

particularly in emerging nations, given the shifting 

patterns in HI and safety precautions. This work 

could be used as a pilot for larger-scale research. 

 

CONCLUSION 

The results of our study concluded that CSF 

rhinorrhoea is a prevalent consequence of skull 

base fractures. Meningitis and other potentially 

fatal consequences can be avoided with early 

detection and prompt treatment. Those who 

continue for more than seven to ten days are at a 

higher risk of meningitis and are more likely to 

require surgery. 

 

REFERENCES 
1. Mokolane NS, Dehnavi A, Minne C. Prevalence and 

pattern of basal skull fracture in head injury patients 

in an academic hospital. SA Journal of Radiology. 

2019;23(1):1-7. DOI: 10.4102/sajr.v23i1.1677 

2. Van Zele T, Dewaele F. Traumatic CSF leaks of the 

anterior skull base. B-ENT. 2016 Jan 1;2:19-27. Brain 

injury. Journal of neurosciences in rural practice. 

2018;(3):370. 

3. Baugnon KL, Hudgins PA. Skull base fractures and 

their complications. Neuroimaging Clinics. 

2014;24(3):439-65. DOI: 10.1016/j.nic.2014.03.001 

4. Oh JW, Kim SH, Whang K. Traumatic cerebrospinal 

fluid leak: diagnosis and management. Korean 

journal of neurotrauma. 2017;(2):63. 

DOI: 10.13004/kjnt.2017.13.2.63 

5. Oakley GM, Alt JA, Schlosser RJ, Harvey RJ, Orlandi 

RR. Diagnosis of cerebrospinal fluid rhinorrhea: an 

evidence‐based review with recommendations. In 

International forum of allergy & rhinology 

2016;6(1):8-16. DOI: 10.1002/alr.21627 

6. Reddy M, Baugnon K. Imaging of cerebrospinal 

fluid rhinorrhea and otorrhea. Radiologic Clinics. 

2017;55(1):167-87. DOI: 10.1016/j.diii.2018.05.003 

7. Le C, Strong EB, Luu Q. Management of anterior 

skull base cerebrospinal fluid leaks. Journal of 

Neurological Surgery Part B: Skull Base. 2016:404-

11. DOI: 10.1055/s-0036-1584229 

8. Kropp Lopez AK, Lopez RA. Traumatic pediatric bear 

injury resulting in cerebrospinal fluid leakage. 

Journal of surgical case reports. 

2024;2024(8):rjae235. DOI: 10.1093/jscr/rjae235 

9. Patrascu E, Manea C, Sarafoleanu C. Current insights 

in CSF leaks: a literature review of mechanisms, 

pathophysiology and treatment options. Romanian 

Journal of Rhinology. 2017;7(27):143-51. 

DOI: 10.1515/rjr-2017-0016 

http://dx.doi.org/10.4102/sajr.v23i1.1677
http://dx.doi.org/10.4102/sajr.v23i1.1677
http://dx.doi.org/10.1016/j.nic.2014.03.001
http://dx.doi.org/10.1016/j.nic.2014.03.001
http://dx.doi.org/10.13004/kjnt.2017.13.2.63
http://dx.doi.org/10.13004/kjnt.2017.13.2.63
http://dx.doi.org/10.1002/alr.21627
http://dx.doi.org/10.1002/alr.21627
http://dx.doi.org/10.1016/j.diii.2018.05.003
http://dx.doi.org/10.1016/j.diii.2018.05.003
https://doi.org/10.1055/s-0036-1584229
https://doi.org/10.1055/s-0036-1584229
https://doi.org/10.1093/jscr/rjae235
https://doi.org/10.1093/jscr/rjae235
http://dx.doi.org/10.1515/rjr-2017-0016
http://dx.doi.org/10.1515/rjr-2017-0016


Muhammad Irfan Javed, et al: Frequency of CSF Rhinorrhea in Patients with Skull Base Fractures 

 

http//www.pakjns.org         Pak. J. of Neurol. Surg. – 2025 – 29 (1): 101-108.        107   
 

10. H. Marshall, NS Jones, IJA Robertson A. CSF 

rhinorrhoea: the place of endoscopic sinus surgery. 

British journal of neurosurgery. 2001;15(1):8-12. 

DOI: 10.1080/02688690020024319 

11. Chhabra RS, Raje VV, Barve PS, Yadav SR. To study 

the association of CSF leak in fronotbasal skull 

fractures classified with the Burstein’s classification. 

International Journal of Advances in Medicine. 

2018;5(1):126. 

DOI: 10.18203/2349-3933.ijam20180070 

12. Ryali RG, Peacock MK, Simpson DA. Usefulness of 

β2-transferrin assay in the detection of 

cerebrospinal fluid leaks following head injury. 

Journal of neurosurgery. 1992;77(5):737-9. 

DOI: 10.3171/jns.1992.77.5.0737 

13. Marchiano E, Carniol ET, Guzman DE, Raikundalia 

MD, Baredes S, Eloy JA. An analysis of patients 

treated for cerebrospinal fluid rhinorrhea in the 

United States from 2002 to 2010. Journal of 

Neurological Surgery Part B: Skull Base. 

2017;78(01):018-23. DOI: 10.1055/s-0036-1584297 

14. Lobo BC, Baumanis MM, Nelson RF. Surgical repair 

of spontaneous cerebrospinal fluid (CSF) leaks: a 

systematic review. Laryngoscope investigative 

otolaryngology. 2017;2(5):215-24. 

Doi: 10.1002/lio2.75 

15. Fleischman GM, Ambrose EC, Rawal RB, Huang BY, 

Ebert Jr CS, Rodriguez KD, Zanation AM, Senior BA. 

Obstructive sleep apnea in patients undergoing 

endoscopic surgical repair of cerebrospinal fluid 

rhinorrhea. The Laryngoscope. 2014;124(11):2645-

50. DOI: 10.1002/lary.24661 

16. Lieberman SM, Chen S, Jethanamest D, Casiano RR. 

Spontaneous CSF rhinorrhea: prevalence of 

multiple simultaneous skull base defects. American 

journal of rhinology & allergy. 2015;29(1):77-81. 

DOI: 10.2500/ajra.2015.29.4121. 

17. Dula DJ, Fales W. The ‘ring sign’: is it a reliable 

indicator for cerebral spinal fluid? Annals of 

emergency medicine. 1993;22(4):718-20. 

Doi: 10.1016/s0196-0644(05)81855-4. 

18. Ray BS, Bergland RM. Cerebrospinal fluid fistula: 

clinical aspects, techniques of localization, and 

methods of closure. Journal of neurosurgery. 

1969;30(4):399-405. 

Doi: 10.3171/jns.1969.30.4.0399. 

19. Byrne JV, Ingram CE, MacVicar D, Sullivan FM, Uttley 

D. Digital subtraction cisternography: a new 

approach to fistula localisation in cerebrospinal 

fluid rhinorrhoea. Journal of Neurology, 

Neurosurgery & Psychiatry. 1990;53(12):1072-5. 

DOI: 10.1136/jnnp.53.12.1072 

20. Eljamel MS, Pidgeon CN, Toland J, Phillips JB, 

O'Dwyer AA. MRI cisternography, and the 

localization of CSF fistulae. British journal of 

neurosurgery. 1994;8(4):433-7. 

DOI: 10.3109/02688699408995111. 

21. Albu S, Florian IS, Bolboaca SD. The benefit of early 

lumbar drain insertion in reducing the length of CSF 

leak in traumatic rhinorrhea. Clinical neurology and 

neurosurgery. 2016;142:43-7. 

DOI: 10.1016/j.clineuro.2016.01.019 

22. Ratilal BO, Costa J, Pappamikail L, Sampaio C. 

Antibiotic prophylaxis for preventing meningitis in 

patients with basilar skull fractures. Cochrane 

Database of Systematic Reviews. 2015(4). 

DOI: 10.1002/14651858.CD004884.pub4 

23. Gosal JS, Gurmey T, Kursa GK, Salunke P, Gupta SK. 

Is acetazolamide really useful in the management of 

traumatic cerebrospinal fluid rhinorrhea? 

Neurology India. 2015;63(2):197-201. 

DOI: 10.4103/0028-3886.156280 

24. Adams AS, Russell PT, Duncavage JA, Chandra RK, 

Turner JH. Outcomes of endoscopic repair of 

cerebrospinal fluid rhinorrhea without lumbar 

drains. American Journal of Rhinology & Allergy. 

2016;30(6):424-9. DOI: 10.2500/ajra.2016.30.4371 

25. Elmorsy SM, Khafagy YW. Endoscopic management 

of spontaneous CSF rhinorrhea with septal graft 

and middle turbinate rotational flap technique: a 

review of 31 cases. Ear, nose, & throat journal. 

2014;93(6):E14-9. 

26. Kreatsoulas D, Shah V, Hardesty D. Surgical 

Outcomes of the Endonasal Endoscopic Approach 

within a Standardized Management Protocol for 

Repair of Spontaneous CSF Leaks: A Retrospective 

Review of 46 Patients. Journal of Neurological 

Surgery Part B: Skull Base. 2020;81(S 01):A224. 

DOI: 10.3171/2019.12.JNS192891 

27. Lemonnier LA, Tessema B, Kuperan AB, Jourdy DN, 

Telischi FF, Morcos JJ, Casiano RR. Managing 

cerebrospinal fluid rhinorrhea after lateral skull base 

surgery via endoscopic endonasal eustachian tube 

closure. American journal of rhinology & allergy. 

2015;29(3):207-10. Doi: 10.2500/ajra.2015.29.4146. 

28. Makary CA, Zalzal HG, Ramadan J, Ramadan HH. 

http://dx.doi.org/10.1080/02688690020024319
http://dx.doi.org/10.1080/02688690020024319
http://dx.doi.org/10.18203/2349-3933.ijam20180070
http://dx.doi.org/10.18203/2349-3933.ijam20180070
https://doi.org/10.3171/jns.1992.77.5.0737
https://doi.org/10.3171/jns.1992.77.5.0737
http://dx.doi.org/10.1002/lio2.75
http://dx.doi.org/10.1002/lio2.75
https://doi.org/10.1136/jnnp.53.12.1072
https://doi.org/10.1136/jnnp.53.12.1072
http://dx.doi.org/10.4103/0028-3886.156280
http://dx.doi.org/10.4103/0028-3886.156280
http://dx.doi.org/10.2500/ajra.2016.30.4371
http://dx.doi.org/10.2500/ajra.2016.30.4371


Muhammad Irfan Javed, et al: Frequency of CSF Rhinorrhea in Patients with Skull Base Fractures 

 

  108        Pak. J. of Neurol. Surg. – 2025 – 29 (1): 101-108.        http//www.pakjns.org 
 

Endoscopic endonasal CSF rhinorrhea repair in 

children: Systematic review with meta-analysis. 

International Journal of Pediatric Otorhinolaryngo-

logy. 2020;134:110044. 

DOI: 10.1016/j.ijporl.2020.110044 

29. Cappabianca P, Cavallo LM, Esposito F, Valente V, 

De Divitiis E. Sellar repair in endoscopic endonasal 

transsphenoidal surgery: results of 170 cases. 

Neurosurgery. 2002;51(6):1365-72. 

DOI: 10.1227/01.NEU.0000309112.17087.28 

30. Fraser JF, Nyquist GG, Moore N, Anand VK, Schwartz 

TH. Endoscopic endonasal minimal access approach 

to the clivus: case series and technical nuances. 

Operative Neurosurgery. 2010;67(3):ons150-8. 

Doi: 10.1227/01.NEU.0000383130.80179.41 

31. DeConde AS, Suh JD, Ramakrishnan VR. Treatment 

of cerebrospinal fluid rhinorrhea. Current opinion in 

otolaryngology & head and neck surgery. 

2015;23(1):59-64. 

DOI: 10.1097/MOO.0000000000000124. 

32. Teachey W, Grayson J, Cho DY, Riley KO, 

Woodworth BA. Intervention for elevated 

intracranial pressure improves success rate after 

repair of spontaneous cerebrospinal fluid leaks. The 

Laryngoscope. 2017;127(9):2011-6. 

DOI: 10.1002/lary.26612. 

33. Adams AS, Francis DO, Russell PT. Outcomes of 

outpatient endoscopic repair of cerebrospinal fluid 

rhinorrhea. In International Forum of Allergy & 

Rhinology 2016;6(11):1126-1130. 

DOI: 10.1002/alr.21810. 

 

 

 

Additional Information 

Disclosures:  Authors report no conflict of interest. 

Ethical Review Board Approval:  The study conformed to the ethical requirements. 

Human Subjects:  Consent was obtained by all patients/participants in this study. 

Conflicts of Interest:  In compliance with the ICMJE uniform disclosure form, all authors declare the following: 

Financial Relationships:  All authors have declared that they have no financial relationships at present or within 

the previous three years with any organizations that might have an interest in the submitted work. 

Other Relationships:  All authors have declared that there are no other relationships or activities that could appear 

to have influenced the submitted work. 

Data Availability Statement:  The data supporting this study is available upon request from the corresponding 

author. 

Funding:  This research received no external funding. 

 

 

 

AUTHORS CONTRIBUTIONS 
 

Author’s Full Name Intellectual Contribution to Paper in Terms of: 

Kamran Ullah & Muhammad Irfan Javed Paper writing, study design and methodology. 

Kamran Ullah & Muhammad Irfan Javed Data collection, data analysis, interpretation of results. 

Kamran Ullah & Muhammad Irfan Javed Literature review and referencing. 

 

 

 

http://dx.doi.org/10.1016/j.ijporl.2020.110044
http://dx.doi.org/10.1016/j.ijporl.2020.110044
https://doi.org/10.1227/01.NEU.0000309112.17087.28
https://doi.org/10.1227/01.NEU.0000309112.17087.28
https://doi.org/10.1227/01.neu.0000383130.80179.41
https://doi.org/10.1227/01.neu.0000383130.80179.41

