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Abstract

Objective: Whilst orbital complications arising from 
acute rhinosinusitis are infrequent in contemporary prac-
tice, the spread of infection orbitally or intracranially can 
result in severe complications and a high mortality. This 
study aims to review cases of orbital complications aris-
ing from rhinosinusitis in the light of the published liter-
ature on the topic. 

Methods: Eight cases of individuals presenting to a par-
ticular clinic with the development of orbital complica-
tions following sinusitis within the previous four years 
were included in the study. The characteristic features 
of these cases in terms of diagnosis, treatment and fol-
low-up were investigated. 

Results: The mean age of all cases was 29.5 years. In three 
cases, orbital abscess, and in five cases, preseptal cellu-
litis, were observed as complications. Both surgical and 
medical treatment was administered in three cases, while 
medical treatment alone was used for five cases.

Conclusion: The region where the complications of rhi-
nosinusitis are most commonly observed is the orbit, due 
to its proximity to the paranasal sinuses, especially the 
ethmoid cells. Where limitation of eye movements, prop-
tosis, and a decrease in vision exists alongside an orbital 
abscess which itself has developed as a complication of 
sinusitis, surgical treatment is the most important option 
to consider to prevent complications.
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Introduction
Orbital infections can result from multiple different causes 
such as initial sinusitis, trauma, dental abscess, peribulbar 
operations, closed fractures, dacryocystitis, immunosup-
pression, and so forth.[1] Nowadays, although antibiotics are 
frequently used in the treatment of sinusitis, complications 
may still occur.[2] There are a number of complications that 
can occur if sinusitis leads to the spread of infection intrac-
ranially or intraorbitally. Orbital complications are rarely 
observed, but occur more frequently in children than adults.
The orbital septum acts as a barrier preventing the spread 

of infection from the preseptal region to the orbital region. 
Infection in the sinuses can spread via lymphatic, venous, 
or perineural routes.[3] Since the ethmoid cells are in close 
proximity to the orbit, this is the region most commonly 
affected when complications do occur. Preseptal cellulitis, 
orbital cellulitis, subperiosteal abscess, orbital abscess, and 
cavernous sinus thrombosis are types of orbital complication 
found in sinusitis.[2,3] As infection takes hold, limitation of 
movement in the bulbus oculi, diplopia, chemosis, proptosis, 
a decrease in the pupillary reflex, a decrease in visual acuity 
or even permanent vision loss may be observed.[1-3] 
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The objective of this study was to review those cases pre-
senting to our clinic over the previous four years where 
orbital complications had developed due to rhinosinusitis, 
and to compare them with the current state of knowledge, 
as reflected in the literature on this topic.

Materials and Methods
The study was undertaken in accordance with the prin-
ciples contained in the Declaration of Helsinki, and in-
volved a retrospective file review. In this study, eight pa-
tients were reviewed retrospectively. These individuals had 
been hospitalised, diagnosed or had undergone treatment 
and/or follow-up in our clinic between January 2014 and 
November 2018 because of orbital complications from 
rhinosinusitis. Details of the history were extracted from 
the patients’ case records. The cases had been evaluated by 
routine otorhinolaryngological examination and nasal en-
doscopy. In the endoscopic examination, Karl-Storz 4mm 
rigid 0°, 30°, and 70° Hopkins lens rigid endoscopes (Storz, 
St Louis, MI, USA) had been used. In the detailed eye ex-
amination performed by an ophthalmologist, the patho-
logical appearance of the eyelids and surrounding tissues 
(particularly the presence of oedema or hyperaemia) were 
evaluated on the basis of eye movements, visual field ex-
amination, and functional integrity. Radiological diagnosis 
and follow-up of the patients was achieved by taking 4mm 
coronal and axial sections in the axial and coronal planes 
so as to include the paranasal sinus and orbital sections, 
by means of a Toshiba Aquilion 640-slice CT (Computed 
tomography) (Toshiba Medical Systems, Otawara, Japan, 
2012). The patients’ ear, nose, and throat disease exami-
nation results, demographic data, radiological imaging 
results, details of medical and surgical treatment, and fol-
low-up results were analysed.

In all cases, intravenous ceftriaxone (adult dose 1-2 g/
day, paediatric dose 50-75 mg/kg/day) + ornidazole 2x500 

mg (adult dose 2x500 mg/day, 25 mg/kg in children, di-
vided into 2 doses per day) + saline irrigation + local de-
congestant treatment were started as medical treatment. 
Surgical intervention was undertaken in cases featuring 
limitation of eye movements, a decrease in vision or no re-
sponse to medical treatment within a 24 hour period.

Results
A total of 8 patients, five males (63%) and three females 
(37%), with a mean age of 29.5 (range: 11-70) years, were 
included in the study. The diagnosis in five cases was presep-
tal cellulitis (63%) (Figure 1). Three patients were diag-
nosed with an orbital abscess (37%) (Figure 2). The main 
complaints in the cases with orbital complications were 
fever, nasal congestion, postnasal drip, headache, swelling 
of the eyes, and decreased visual acuity. The frequency of 
the various symptoms and signs of orbital complications is 
presented in Table 1. The mean hospital stay was nine days. 
Endoscopic sinus surgery (ESC) + orbital decompression + 
external abscess drainage were performed in two patients, 
and ESC + orbital decompression were performed in one 
patient, while medical treatment alone was undertaken in 
five patients. After treatment, no functional or aesthetic 
problems were encountered in the patients. The clinical 
characteristics, complications, and details of treatment of 
the patients are presented in Table 2.

Figure 1. Left preseptal cellulitis.

Figure 2. Left orbita abscess (white star) 
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Table 1. Symptoms and signs of orbital complications.

Sign n (%) 

Nasal congestion/discharge 6 (75%)

Fever 4 (50%)

Headache 5 (62%)

Eyelid Edema 8 (100%)

Eye pain 5 (62%)

Blurred vision 2 (25%)

Loss of vision 2 (25%)

Discussion
The frequency of orbital complications observed in acute 
rhinosinusitis significantly decreased following endoscopic 
nasal examination, radiological imaging, and appropriate 
antibiotic therapy.[4] Complications are frequently observed 
in patients who do not receive adequate treatment for acute 
suppurative sinusitis or who suffer acute exacerbations in 
chronic sinusitis. These complications are grouped under 
three main headings: orbital, intracranial and osseous. The 

most common are orbital complications. Haemophilus influ-
enzae, Streptococcus pneumoniae and Staphylococcus aureus are 
the principal pathogens in orbital complications. In acute 
rhinosinusitis infections, the route of spread to the sur-
rounding tissues may be direct, venous, lymphatic or per-
ineural. Direct regional spread occurs via osteitis in com-
pact bones and osteomyelitis in diploic bones.[4,5] When the 
orbital tissues become infected, clinical signs appear over 
a broad spectrum, ranging from mild to severe. The most 
important factor determining the presentation of symp-
toms and signs in infection is which anatomical region of 
the orbit is involved, and the severity of the involvement. 
Orbital complications are associated with ethmoid, max-
illary, frontal and, rarely, sphenoid sinusitis, with ethmoid 
sinusitis the most common and sphenoid sinusitis the least. 
Since these complications can result in serious morbidity 
and high mortality, it is critical to diagnose and treat them 
quickly.

Paranasal sinus tomography (PNS-CT) is a radiolog-
ical imaging method used both to confirm the diagnosis 
of acute rhinosinusitis and to plan the surgical treatment 
of the complications of paranasal sinusitis or rhinosinusi-
tis. PNS-CT has a high degree of effectiveness and is fre-
quently a preferred modality in the evaluation of paranasal 
sinus infections and complications. PNS-CT offers benefit 
at each stage in the diagnosis and treatment of complica-

Table 2: Clinical features and treatment modalities of the patients.

Age-Gender Complication Eye signs Treatment

14-M Orbital abscess Reduced vision + 
limited movement

ESC + orbital decompression + external drainage

70-F Preseptal cellulitis Normal Medical

19-F Preseptal cellulitis Normal Medical

11-M Orbital abscess Reduced vision + 
limited movement

ESC + orbital decompression + external drainage

66-M Preseptal cellulitis Normal Medical

28-F Preseptal cellulitis Normal Medical

15-M Orbital abscess Normal vision, limit-
ed movement

ESC + orbital decompression

13-M Preseptal cellulitis Normal Medical
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tions, including abscess formation. MRI imaging is the 
modality of choice for the evaluation of soft tissues in cases 
of cavernous sinus thrombosis and cerebral abscess. MRI 
may be preferable to CT for paediatric patients who will 
be monitored at close intervals and thus are at risk from 
cumulative radiation damage.[6] 

Since the retina and optic nerve can only tolerate is-
chaemia for a very short period, typically 1-2 hours, vision 
and eye movements should be evaluated as soon as possi-
ble.[7] Patients with orbital complications require hospitali-
sation, and the antibiotic selected for treatment needs to be 
effective against streptococci, staphylococci, aerobes and 
anaerobes, which may be responsible for sinusitis. Good 
results have been reported in the literature with 3rd-gen-
eration cephalosporins, clindamycin and metronidazole in 
combination, and sulbactam-ampicillin, and researchers 
stress the need for intravenous antibiotic therapy to last 
for 7-14 days.[8,9] 

In the literature, there are different approaches de-
scribed to achieve surgical drainage in cases where a sub-
periosteal or orbital abscess develops. Garcia et al [10] mon-
itored abscesses that were small, medial and not secondary 
to a tooth infection, in patients under nine years of age 
on medical therapy. They reported obtaining a response 
to medical treatment in 93% of cases. Yang et al [11] argued 
that, since the ostium is wider and the sinus receives su-
perior ventilation at earlier ages, the proliferation of an-
aerobic flora is prevented, and thus spontaneous drainage 
is easier. Siedek et al [12] report draining surgically 90% of 
cases where abscesses occurred. 

Patients in stages 1 and 2 of Chandler’s classification 
[5] are often treated with a conservative approach, whilst
patients in stages 4 and 5 are usually treated surgically.
Treatment methods in stage 3 patients are controversial.[13]

Teinzer et al [14] stated that in stage 3, 4 and 5 patients, ur-
gent surgery should be performed within 24 hours. There
are currently some authors who suggest that medical treat-
ment can still be used in patients with a subperiosteal ab-
scess in whom vision and intraocular pressure are normal,
proptosis is smaller than 5 mm, eye movement is not limit-
ed, and abscess width is smaller than 4 mm.[14,15] In another
evaluation, it was reported that the best treatment modal-
ity was surgery in cases where vision is impaired and eye
movements limited, proptosis is greater than or equal to
5mm, intraocular pressure is greater than 20 mmHg, and
the size of the abscess exceeds 1 cm.[16] While in the case
of a medially located subperiosteal abscess, the endoscop-

ic approach is widely used in surgical treatment, external 
drainage is needed if the abscess is superiorly located.[17,18]

Currently, some authors suggest the combined approach 
(external drainage + endoscopic approach) in large-sized abs-
cesses with medial, superior or medial/superior co-location.
[19] Additionally, some authors have stressed the necessity of
surgical drainage in subperiosteal orbital abscesses greater
than 500 mm3 in volume or 1cm in diameter.[20]

In this study, patients with acute rhinosinusitis, who were 
suspected, on the basis of a suitable history, physical 
examination and detailed endoscopy, of having orbital 
complications, were hospitalised, and intravenous antibi-
otherapy (ceftriaxone+ornidazole) + local decongestant + 
saline irrigation therapy were initiated. A specialist 
ophthalmic consultation was sought in order to evaluate 
vision in all patients, and PNS-CT was requested. Surgical 
treatment was undertaken within 24 hours in cases where an 
orbital abscess was accompanied by proptosis, ophthal-
moplegia, and loss of vision. Consistently with the 
recommendations in the literature, the combined surgical 
approach was applied in 2 patients with a superiorly located 
abscess, and ESC + drainage were performed in 1 patient 
with a medially located abscess. Kim et al [21] have reported 
that navigation-aided endoscopic surgery in a superiorly 
located orbital abscess is safe. Roithmann et al [22] report the 
successful application of endoscopic drainage to a patient 
with a superiorly located abscess. Another author states that, 
in the presence of large collections of pus, medical treatment 
is usually insufficient as sole therapy, and should be 
combined with surgical treatment in older children and in 
cases featuring visual impairment.[23] While the conservative 
approach is strongly recommended in the literature for 
abscesses which are medially located and smaller than 
0.5cm3, Gavriel et al [23] argue that the conservative treat-
ment approach is also safe for superiorly located abscesses 
smaller than 0.5 cm3.

Conclusion
In patients diagnosed with sinusitis with swelling and red-
ness of the eyelids, a detailed ophthalmologic examination 
is essential, including globe movements and visual acuity. 
In cases where there is limitation in eye movements and a 
decrease in visual acuity, surgical drainage should be 
performed as an emergency. Conservative treatment can 
be applied in small-sized subperiosteal abscesses when 
vision is normal and there is no preseptal cellulitis, orbital 
cellulitis, or limitation of eye movements.
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