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Abstract: A 45-year-old female with medical background significant for bronchial asthma, hypothyroidism, polycystic 
kidney disease and obesity presented to the emergency department in December 2020 with one week history of severe 
headache, unilateral rhinorrhea and metallic taste. Her symptoms started two days after she had nasopharyngeal swab as post 
travel screening routine. Radiological investigations revealed features of increased intracranial pressure and a suspicious skull 
base defect for which patient undergone endoscopic transnasal skull base repair. Intraoperative findings were positive for CSF 
leak from a skull base defect and an incidental finding of Meningiocle. Patient was seen after three weeks with no more CSF 
rhinorrhea, but was complaining of persistent mild headache, for which she was referred to neurology for further management. 
Conclusion: CSF leak is one of the rare, yet serious complications of nasopharyngeal swab especially in patients with previous 
skull base surgery, trauma, patients with pre-existing skull base defects or with elevated intracranial pressure. Meningocele 
found in this case report was presumed to be a predisposing factor for CSF leak post nasopharyngeal swab. Education about 
safe administration of nasopharyngeal swabs as well as understanding the nose anatomy is important to reduce the overall risk 
profile of nasopharyngeal sampling. Moreover, an alternative method of testing such as oropharyngeal specimen should be 
considered in populations with increased risk of CSF leak. 
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1. Introduction 

Coronavirus disease (COVID-19) has emerged as a global 
pandemic in March 2020. Community testing is one of the 
important pillars in COVID-19 detection and control. The US 
Centers for Disease Control and Prevention (CDC) has 
recommended 5 main methods for specimen collection in 
community screening including; nasopharyngeal, anterior 
nasal, and mid-turbinate swabs [1]. Bilateral deep nasal and 
oropharyngeal swabs are becoming standard of practice as an 
alternative upper airway testing methods. Other methods 
used for COVID-19 detection include saliva, sputum and 
blood cultures [2]. However, there are limited studies 
investigating complications associated with nasal swab. To 
our knowledge, only 5 case reports published in the English 

literature describing cerebrospinal fluid (CSF) leak as a 
complication post nasal testing for COVID-19. Four of them 
had previous history of otolaryngology surgery. Herein, we 
report the 6th case in the English literature and the first case 
in Saudi Arabia describing CSF leak as a complication of 
COVID-19 diagnostic swab. This case was presented, 
diagnosed, managed and followed in King Abdulaziz 
Medical city in Riyadh. 

2. Case Presentation 

A 45-year-old obese female presented to the emergency 
department in December 2020 with severe headache and 
unilateral rhinorrhea with metallic taste for 1 week. Her 
symptoms started 2 days after she had nasopharyngeal swab 
as post travel screening routine. Nasal swab was conducted 
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by a registered nurse and it was negative for COVID-19. The 
patient’s past medical history was significant for bronchial 
asthma, hypothyroidism and polycystic kidney disease. She 
denied any history of major skull base trauma, meningitis, 
recurrent sinusitis, or previous nasal or sinus surgery. She 
denied prior history of similar headache or other symptoms 
of raised intracranial pressure. Clinical exam revealed 
persistent right nostril rhinorrhea of clear nasal discharge that 
increases with valsalva maneuver and when bending forward 
(positive reservoir sign). Flexible nasopharyngoscopy 
revealed right-sided rhinorrhea. However, source of the fluid 
was not identified. 

MRI revealed right sphenoidal sinus opacification with 
high signal on T2-weighted image, which was highly 
suspicious for CSF leak. Sinus CT showed a bony defect 
over the right upper part of the sphenoidal sinus Figure 1. 
Findings of bilateral dilated peri-optic sheet, enlarged empty 
sella, flattening of posterior ocular globe as well as mild 
intraocular protrusion of the optic nerve head were present, 
suggesting increased intracranial pressure. CT cisternogram 
was planned. However, patient refused the test. 

Due to unavailability of beta-2-transferrin test in our 
institute, sample was sent to another facility. However, we 
could not retrieve the result back. 

 

Figure 1. Brain MRI Showed hyperintinsity in the right sphenoid sinus, (B) 

CT sinus showing right sphenoid opacification with bone defect at sphenoid 

roof 

3. Management 

Patient was referred to ophthalmology for formal visual 
testing and fundoscopy, which was unremarkable apart from 
mild optic disc swelling. 

Patient was also evaluated by neurology team and was 
cleared from signs and symptoms related to increased 
intracranial pressure. Headache was attributed to CSF leak. 

Patient was initially managed with observation and CSF 
leak protocol. Unfortunately, she developed chemical 
pneumonitis and was admitted under pulmonology for 
management and optimization prior surgery Figure 2. 

 

Figure 2. CT Angio showing right lung lobe opacification. 

Patient underwent endoscopic transnasal skull base repair. 
Using 0-degree rigid endoscope, examination of the nasal 
cavity showed clear fluid dripping from sphenoid ostium. A 
small meningocele was found bulging from sphenoid roof. 
Fluorescein staining confirmed CSF leakage from 
meningocele site, which was cauterized using EVS cautery 
(Figure 3). The defect was less than 10 mm (Figure 4). and 
was repaired in overlay fashion using the right middle 
turbinate flap, sphenoid sinus was obliterated using fat graft 
harvested from paraumbilical area, eventually we ended our 
repair by adding fibrin sealant. Patient was kept post 
operatively for observation, and then was discharged after 
few days in stable condition. 

 

Figure 3. Intra-OP of right sphenoid sinus showing meningocele at the 

sphenoid roof in left picture, Fluorescein became green colour after it was 

applied at suspected CSF leak location which was confirming. 

 

Figure 4. Skull base defect after cauterizing the meningocele and removing 

sphenoid mucosa. 
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4. Outcome and Follow up 

Patient was seen after three weeks with no more CSF 
rhinorrhea, but was complaining of persistent mild headache, 
for which she was referred to neurology for further 
management 

5. Discussion 

COVID -19 outbreak was officially announced as a 
pandemic disease on March 11, 2020 [3]. In response, public 
health services around the world have worked enormously to 
slow COVID-19 transmission rates. Mass testing and trace 
programs have been utilized to achieve this goal and to 
identify and isolate cases rapidly. RT-PCR test is considered 
the gold standard diagnostic modality for COVID-19 detection 
and nasopharyngeal swab is considered the most sensitive 
technique for obtaining samples for RT-PCR testing [4]. Other 
acceptable anatomic sites for COVID-19 screening include 
anterior nares, mid-turbinate, oropharyngeal, tracheal and 
bronchoalveolar lavage specimens [5]. Nasopharyngeal swab 
is relatively a low risk screening method if performed correctly, 
with patient discomfort being the most significant concern. 
Immediate minimal epistaxis is the most reported side effect 
post nasopharyngeal swab [6]. Techniques and correct 
directions for safe nasal swabs collection has been described 
by multiple health organizations [7]. However, improperly 
directed nasal swabs can cause mucosal injury as well potential 
damage to the skull base as highlighted in our case report. 

Iatrogenic CSF rhinorrhea most commonly occur after 
nasal surgeries with cribriform plate damage being the most 
attributed etiology [8]. It results from disturbing the barriers 
between nasal cavity and paranasal sinuses and the 
subarachnoid spaces. CSF rhinorrhea is confirmed by 
biochemical detection of beta-2 transferrin from nasal 
discharge [9]. Contrast-enhanced MR Cisternography is 
considered the gold standard for the diagnosing CSF leak [6]. 

Persistent CSF rhinorrhea is unlikely to close 
spontaneously and as time passes, the risk of meningitis 
increases significantly. In fact, the risk of meningitis 
before surgical intervention can reach up to 30.6% [10]. 
Therefore, urgent attention and management of CSF leak 
is mandatory with endoscopic skull base repair and VP 
shunt placement being the most commonly used treatment 
modalities [11]. 

Congenital defects at the fusion plane of ossified 
cartilaginous precursors of the sphenoidal sinus are 
commonly occurring during development. Those defects act 
as weak points at the skull base, which may lead to 
meningocele and encephalocele protrusion into the sphenoid 
sinus. Moreover, idiopathic intracranial hypertension is a 
well recognized risk factor for meningocele formation [12]. 

In this case report, it is believed that our patient had 
asymptomatic elevated intracranial pressure with pre-existing 
skull base defect and the nasal swab disrupted the mucosa 
surrounding the meningocele causing the CSF leak. 

6. Conclusion 

Coronavirus has emerged as a global pandemic disease in 
March 2020. Community testing is one of the important 
pillars in COVID-19 detection and control. CDC has 
recommended 5 main methods for specimen collection of 
which deep nasal and oropharyngeal swabs are becoming the 
standard of practice. However, there are limited studies 
investigating complications associated with nasal swab. To 
our knowledge, only 5 case reports was published in the 
English literature describing cerebrospinal fluid (CSF) leak 
as a complication post nasal testing for COVID-19. Four of 
them had previous history of otolaryngology surgery. Herein, 
we report the 6th case in the English literature and the first 
case in Saudi Arabia describing CSF leak as a complication 
of COVID-19 diagnostic swab. This case was presented, 
diagnosed, managed and followed in King Abdulaziz 
Medical city in Riyadh. 

A 45-year-old female with medical background 
significant for bronchial asthma, hypothyroidism, polycystic 
kidney disease and obesity presented to the emergency 
department in December 2020 with one week history of 
severe headache, unilateral rhinorrhea and metallic taste. Her 
symptoms started two days after she had nasopharyngeal 
swab as post travel screening routine. Radiological 
investigations revealed features of increased intracranial 
pressure and a suspicious skull base defect for which patient 
undergone endoscopic transnasal skull base repair. 
Intraoperative findings were positive for CSF leak from a 
skull base defect and an incidental finding of Meningiocle. 
Patient was seen after three weeks with no more CSF 
rhinorrhea, but was complaining of persistent mild headache, 
for which she was referred to neurology for further 
management. 

Despite nasopharyngeal swab is considered a safe 
procedure, adverse events may happen especially if was 
obtained by non-experienced hands. This case report 
highlights CSF leak as one of the rare, yet serious 
complications of nasopharyngeal swab. Education about safe 
administration of nasopharyngeal swabs as well as 
understanding the nose anatomy is important to reduce the 
overall risk profile of nasopharyngeal sampling. Moreover, 
an alternative method of testing such as oropharyngeal 
specimen should be considered in populations with increased 
risk of CSF leak. This includes patients with previous skull 
base surgery, trauma, patients with pre-existing skull base 
defects and with elevated intracranial pressure. 
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