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Key Clinical Message
The nasopharyngeal swab for COVID-19 is associated with low risks of severe 
complications, but it is important to consider the patient's medical history and 
anatomy of the nasal cavity to ensure safety and accuracy of the test. Orbital com-
plications can occur up to 85% secondary to acute sinusitis, and prompt treat-
ments are crucial, particularly in the pediatric group. A conservative approach 
is effective for subperiosteal abscess if certain criteria are met, and it is not an 
absolute indication for immediate surgical intervention. However, timely man-
agement of orbital cellulitis is essential for better outcomes.
Abstract
Pre-septal and orbital cellulitis are more commonly seen in children than in adults. 
The incidence of pediatric orbital cellulitis is 1.6 in 100,000. The impact of COVID-19 
has led to the increasing practice of nasopharyngeal swab surveillance. We presented 
a case of rare pediatric orbital cellulitis complicated with subperiosteal abscess sec-
ondary to severe acute sinusitis following a nasopharyngeal swab. A 4-year-old boy 
was brought in by his mother with increasing painful left eye swelling and redness. 
Three days prior, the patient developed a fever and mild rhinitis with loss of appetite 
which raised concerns about COVID-19. He had a nasopharyngeal swab on that same 
day and tested negative. Clinically, there was marked erythematous and tender peri-
orbital and facial oedema involving the left nasal bridge, maxilla extended to the left 
upper lip with a deviation of the left nasal tip contralaterally. Computed tomography 
confirmed left orbital cellulitis with left eye proptosis, fullness of left maxillary and 
ethmoidal sinuses and left subperiosteal abscess. The patient received empirical an-
tibiotics and surgical intervention promptly and recovered well with improvements 
in ocular symptoms. The nasal swabbing techniques may vary among practitioners, 
and it is associated with extremely low risks of severe complications from 0.001% to 
0.16%. Whether the swab had aggravated the underlying rhinitis or traumatized the 
turbinates leading to sinus drainage obstruction; a nasal swab may impose the risk 
of severe orbital infection in a susceptible pediatric patient. Any health practitioner 
conducting the nasal swab should be vigilant about this potential complication.
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1   |   INTRODUCTION

Pre-septal and orbital cellulitis are more commonly seen 
in children than in adults. As both entities affect differ-
ent anatomical sites, pre-septal cellulitis is almost three 
times more frequent than orbital cellulitis.1 The incidence 
of pediatric orbital cellulitis is 1.6 in 100,000, and early 
recognition and prompt treatment of orbital cellulitis have 
improved its mortality and morbidity.2,3 Chandler et al de-
scribed stages of pre-septal to orbital cellulitis according 
to its extension which may lead to intracranial abscess 
and cavernous sinus thrombosis.4 Sinus disease has been 
identified as a common risk factor for the development of 
pediatric orbital cellulitis and can be seen up to 91% in 
radiographic imaging.5,6

The impact of the global widespread coronavirus dis-
ease 2019 (COVID-19) caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) has led to the in-
creasing practice of infection surveillance including routine 
anterior nasal, mid-turbinate, and nasopharyngeal swabs 
as per recommendation by US Centers for Disease Control 
and Prevention (CDC).7 A series of 4876 oropharyngeal and 
nasopharyngeal swabs had shown the swabs were practi-
cally safe to detect SARS-CoV-2, and its complications were 
associated with nasal anatomical variations, nasal mucosal 
fragility, and other comorbidities.8 Therefore, we presented 
a case report of rare pediatric orbital cellulitis complicated 
with subperiosteal abscess secondary to severe acute sinus-
itis following a nasopharyngeal swab.

2   |   CASE REPORT

A 4-year-old Malay boy was brought in by his mother with 
increasing painful left eye swelling and redness. Three 
days before to the presentation, the patient developed 
a fever and mild nasal congestion with loss of appetite 
which raised the concern about COVID-19. He had a na-
sopharyngeal swab on the same day and tested negative. 
However, on the following day, the patient developed mild 
left eye redness and a general practitioner commenced 
him on oral antibiotic and topical chloramphenicol. Yet, 
the left eyelids began to swell, and the swelling had spread 
to the cheek region. It became erythematous and more 
painful, and the patient was unable to open his left eye. 
The mother denied any previous history of sinusitis, nasal 
or ocular surgery, facial trauma or insect bite and the de-
velopmental and medical histories were unremarkable.

The patient was alert, mildly dehydrated, and febrile 
on arrival. On the limited ocular examination due to lack 
of cooperation, there was marked periorbital and facial 
oedema that was tender and warm involving the left nasal 
bridge, maxilla extended to left upper lip with a deviation 
of left nasal tip contralaterally. He was unable to open the 
left eye voluntarily, but it was noted there was mild oph-
thalmoplegia with proptosis (Figure  1A). There was no 
evidence of foreign body or insect bites around the eye-
lids and the rest of the external ocular examination was 
unremarkable. He was treated empirically with intrave-
nous and topical antibiotics with a provisional diagnosis 
of orbital cellulitis. Other differential diagnoses were pre-
septal cellulitis and orbital rhabdomyosarcoma.

Inflammatory markers were elevated with a C-reactive 
protein of 17.11 mg/dL and white blood cell counts of 
17.9 × 109/L (Neutrophils 78.9%). Computed tomogra-
phy (CT) head, orbit and sinus showed left eye proptosis, 
with underlying fullness of left maxillary and ethmoidal 
sinuses, left subperiosteal abscess, with thickening and 
enhancement of left extraconal superior, medial, and in-
ferior spaces, extended inferiorly to the periorbital region, 
left cheek and mandible (Figure 2). The empirical antibi-
otics were escalated accordingly; however, patient's ocu-
lar condition remained unchanged within 48 hours. Our 
Otorhinolaryngology (ENT) colleagues were consulted, 
and external decompression and drainage of the abscess 
were performed. The patient underwent the operation 
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F I G U R E  1   Patient's pre- and post-medical and surgical 
treatments. (A) Patient presented with left orbital cellulitis with 
proptosis and mild ophthalmoplegia. (B) Patient's external eye 
appearance following 3 months post-operative.

(A)

(B)
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uneventfully and recovered well with gradual improve-
ments in ocular symptoms. At follow-up 3 months in 
ophthalmology outpatient, he had symmetrical bilateral 
external ocular appearance with equivocal ocular func-
tions (Figure 1B).

3   |   DISCUSSION

The nasopharyngeal swab is widely implemented 
and mostly validated for the detection of SARS-CoV-2 
infection. While the techniques may vary among 
practitioners and produce unpleasant sensations, 
it is associated with extremely low risks of severe 

complications ranging from 0.001% to 0.16%.8,9 Most 
reported complications were epistaxis and impacted 
broken swabs.8,9 There was a case of nasal septum abscess 
in an immunocompromised patient that was incised 
and drained under local anesthesia successfully.8 Other 
occasional reports include iatrogenic cerebrospinal fluid 
leak, lamina cribrosa fracture, and ethmoidal silent sinus 
syndrome.10–12 Therefore, it is important to establish the 
patient's medical history before nasopharyngeal swab 
testing including a history of septal deviations, previous 
sinus or trans-sphenoidal surgery and potential concerns 
of skull base injuries.13

In our case report, whether the nasopharyngeal swab 
had aggravated potentially underlying rhinitis that the 
patient might have had earlier on, or the invasive test 
could have traumatized the turbinates that led to a possi-
ble sinus drainage obstruction and severe acute sinusitis; 
there were all remained as hypotheses. With the correct 
sampling without force, considering the anatomy of the 
nasal cavity and its vital adjacent structures like orbit and 
skull base will ensure the safety and accuracy of the test.14 
Moreover, nasopharyngeal samplings in children can be 
affected by the child's comprehension and cooperation.15

Orbital complications can occur up to 85% secondary 
to acute sinusitis and if untreated, it can lead to sinister 
complications like blindness and extension of the infec-
tion intracranially.16 It is crucial not to miss post-septal 
cellulitis even though marked periorbital oedema can hin-
der a full ocular examination.17 Therefore, CT orbit, brain 
and sinus is warranted if bedside examination cannot 
rule out orbital cellulitis or there were suspicions of post-
septal involvement. Prompt treatments are warranted for 
these patients particularly, in the pediatric group, yet the 
consensus between surgical versus medical treatments 
for each stage of orbital cellulitis and the role of surgery 
for subperiosteal abscess remain conflicting. A systematic 
review recommended a conservative approach is effective 
for subperiosteal abscess if certain criteria are met and 
it is not an absolute indication for immediate surgical 
intervention.18 In our case, given the patient was not re-
sponded well to intravenous treatment with the concern 
of deteriorating visual prognosis, the decision for surgical 
decompression was pursued. The timely management of 
orbital cellulitis in our case led to better outcomes for the 
child (Figure 2).

4   |   CONCLUSION

Although nasopharyngeal swab testing appears to be a 
safe method and a gold standard for detecting COVID-19, 
it can still predispose the risk of severe orbital cellulitis 
that can cause poor visual prognosis if missed.

F I G U R E  2   Computed tomography (CT) of orbit and sinus.
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