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Summary
Introduction. Complications can occur as a consequence of both acute and chronic sinusitis. Most frequently complications are 
caused by acute ethmoiditis or frontal sinusitis. The complications of paranasal sinusitis are divided into intraorbital, intracra-
nial and osteomyelitis. The children with complications of paranasal sinusitis require hospitalization, treatment with combined 
intravenous antibioticotherapy and often surgical treatment. 
Aim. The analysis of patients treated surgically for orbital complications of paranasal sinusitis. 
Material and methods. The research included children that were operated for orbital complications of paranasal sinusitis in 
Paediatric Otolaryngological Clinic of Warsaw Medical University between January 2005 and February 2011. The data were 
collected retrospectively on basis of medical documentation. 
Results. In the period 2005-02.2011 in Paediatric Otolaryngological Clinic of Warsaw Medical University 27 children were 
operated due to orbital complications of rhinosinusitis. The procedures that were performed most frequently were: ethmoidec-
tomy with or without maxillary sinuses puncture and drainage of the abscess. 
Discussion. In children complications of paranasal sinusitis occur more frequently than in adults. The localization of the inflam-
mation within the eyeball (preseptal or retroseptal) plays an important role in deciding about the method of treatment. Surgical 
treatment should be carry out in following cases: subperiosteal abscess, orbital abscess or each case of deterioration of visual 
acuity or lack of improvement after exact preservative treatment.
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INTRODUCTION

The paranasal sinusitis can induce very serious com-
plications. They can occur as a consequence of both 
acute and chronic sinusitis. Most frequently complica-
tions are caused by acute ethmoiditis or frontal sinus-
itis since topographical conditions are conductive to 
spreading the inflammation through veins, arteries, 
lymphatic vessels and also directly from dehiscences 
in bones (1-3). In children complications of paranasal 
sinusitis occur more frequently than in adults (4). 

The complications of paranasal sinusitis are divided 
into intraorbital, intracranial and osteomyelitis. The in-
traorbital complications are divided (according to Chan-
dlera) into (1, 3, 4): 

– inflammatory oedema of the orbit,
– orbital cellulitis,
– orbital cellulitis with subperiosteal abscess,
– orbital abscess,
– cavernous sinus thrombophlebitis.
The symptoms of intraorbital complications of para-

nasal sinusitis include local symptoms, such as: eyesore, 
oedema and erythema of the orbit (fig. 1), blepharophi-
mosis, restriction of eyeball movements, exophtalmus, 

deterioration of visual acuity and even blindness and 
general symptoms, such as: headache, fever, weak-
ness, loss of appetite, apathy (1, 2, 5). 

Each case of complications of paranasal sinusitis 
requires administration of immediate diagnostics, in-
cluding paediatric, laryngological examination with 

Fig. 1. Clinical representation of complication of acute parana-
sal sinusitis.
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evaluation of the orbit mobility and visual acuity, oph-
thalmological and neurological consultation. Immediate 
treatment is needed since the inflammation proceeds 
urgently and that can cause intracranial complications, 
sepsis or patient’s death. The computer tomography is 
a fundamental radiological examination in case of com-
plications of paranasal sinusitis (1, 2, 6, 7)  (fig. 2). 

The children with complications of paranasal sinusitis 
require hospitalization, treatment with combined intra-
venous antibioticotherapy and often surgical treatment. 
When deciding about the method of treatment, the lo-
cation of inflammation is very important. The orbital 
septum is a membrane that originates from the orbital 
periosteum and inserts into the anterior surfaces of the 
tarsal plates of the eyelids, it separates the superficial 
eyelid from the deeper orbital structures. The presep-
tal cellulitis, the inflammation that is located anteriorly 
to the orbital septum, demands preservative treatment 
with topical nasal decongestants. Complications that 
are located posteriorly to the orbital septum demand 
combined treatment: preservative and most frequently 
surgical (1, 5, 6).

AIM

The particular analysis of patients treated surgically 
due to orbital complications of paranasal sinusitis.

MATERIAL AND METHODS

The research included 27 children that were operated 
due to orbital complications of paranasal sinusitis. The 
children were hospitalized in Paediatric Otolaryngologi-
cal Clinic of Warsaw Medical University between Janu-
ary 2005 and February 2011. In the analyzed group there 
were 17 boys and 10 girls at the age from 2 months to 
13 years and 7 months (mean age 6 years and 1 month). 
The data were collected retrospectively on the basis of 
medical documentation. 

RESULTS

Since January 2005 and February 2011 in Paediatric 
Otolaryngological Clinic of Warsaw Medical University 
there were 124 children with acute rhinosinusitis hospi-

talized, 51 children were diagnosed with orbital compli-
cations and 27 were operated due to that reason. 

The patients were estimated with regard for duration 
of symptoms before hospitalization, physical examina-
tion on admission, inflammatory parameters. In the ma-
jority of cases computed tomography of the sinuses with 
the assessment of the orbits was performed. At qualifi-
cation to surgical treatment we took the results of physi-
cal examination, response for previous treatment and 
result of CT into consideration.

The average duration of symptoms before hospital-
ization was 4 days. All patients in physical examination 
presented a different degree of oedema and erythema 
of the eyelids. In 19 cases (70.4%) there were limitations 
of mobility of the orbit and exophtalmus stated. In other 
8 cases the clinical condition was deteriorating in spite 
of the treatment and also the limitations of mobility of the 
orbit and exophtalmus occurred.

The majority of patients on admission presented in-
creased inflammatory parameters, average results were 
as following: leukocytes – 15.4 x 103/uL (n: 4.5-13.0), OB 
– 70 mm/1 hour (n: 3-15), CRP – 6 mg/dL (n: 0-1).

In analyzed group of 27 patients, in 5 cases (18.5%) 
CT was not performed before the surgical procedures 
because the inflammatory lesions were spreading and 
also protrusion and mobility of the orbit were worsening. 
The results of CT, depending on described lesions were 
divided into 5 groups:

	 group I –	 haziness of the paranasal sinuses, with-
out oedema of the soft tissues of the orbit, 
without signs of the abscess,

	group II –	 infiltration, enhancement of the medial 
rectus muscle,

	group III –	 oedema of the soft tissues of the orbit, with 
dislocation of the medial rectus muscle,

	group IV –	 enhancement and dislocation of the me-
dial rectus muscle, distraction of bones 
between the orbit and ethmoid sinus,

	group V –	 bubble of the air inside the orbit (table 1).
According to bacteriological aetiology we received 

the following results – table 2.
In intra-operative assessment the authors stated: 

9 cases of orbital abscesses, 7 cases of subperiosteal 
abscesses, 11 cases of purulent lesions in ethmoid si-
nuses and inflammation of soft tissues of the orbit.

Table 1. The distribution of the patients in each group.

CT group Amount of patients /%

group I 6/22.2%

group II 6/22.2%

group III 6/22.2%

group IV 2/7.5 %

group V 2/7.5 %

Fig. 2. Representation of complications of an acute paranasal 
sinusitis in CT.
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In 17 cases (77.3%) the authors stated correlations 
of pathologies detected in CT and in intra-operative 
findings. In 3 cases (13.6%) the result of CT suggested 
orbital abscess but there was no confirmation intra-
operatively. In 2 cases (9.1%) there were no abscess 
described in the CT result however such a lesion was 
stated intra-operatively (table 3).

Patients were treated with intravenous, combined an-
tibioticotherapy for 6-14 days: in 24 cases with cepha-
losporin the II generation (Biofuroxim) and Clindamycin, 
in 3 cases with cephalosporin the III generation (Biotrax-
on) and Clindamycin, afterwards they were treated with 
oral complementary antibioticotherapy (cephalosporin 
the II generation). Topical treatment was also adminis-
tered: ophthalmic drops (Amikacin or Gentamycin) in 
11 cases and topical nasal decongestants (Oxymetazo-
line) in all cases. The average duration of hospitalization 
was 9 days.

DISCUSSION

In children complications of paranasal sinusitis occur 
more frequently than in adults. We can also observe that 
inflammation spreads more quickly and the condition of 

the patient can deteriorate immediately. Therefore it is 
very vital to make a right diagnosis and introduce ad-
equate treatment. Unnecessary delay of treatment can 
lead to irreversible consequence, such as blindness 
even up to 10% of patients with orbital complications of 
sinusitis (5, 6). 

The appearance of exophtalmus, limitations of the 
orbit mobility or deterioration of visual acuity is alarm-
ing and can suggest subperiosteal or orbital abscess. 
However Rahbar et al. have observed that the oedema 
and erythema of the eyelids can be the only manifes-
tation of subperiosteal abscess (5, 6). Therefore the 
decision about the method of the treatment (preserva-
tive or surgical) cannot be made only on the basis of 
physical examination with assessment of the protrusion 
and mobility of the orbit. Among radiological examina-
tion computed tomography is the most vital, NMR is less 
useful. NMR can be rather use in differentiation in cases 
of neoplastic or traumatic lesions. In CT we are able to 
assess the size and location of the lesions, relations to 
the ocular muscles and optic nerve. Despite the corre-
lation between radiological images and intra-operative 
findings is not complete, CT is a fundamental radiologi-
cal examination in diagnostics of orbital complications 
of sinusitis in children (4, 8).

The localization of inflammation within the eyeball 
plays an important role in deciding about the method 
of treatment. The complications located anteriorly to 
the orbital septum demand an intense, intravenous 
antibioticotherapy with topical, nasal decongestants. 
The complications located posteriorly to the orbital 
septum demand a combined treatment: an intense, 
intravenous antibioticotherapy with topical, nasal de-
congestants and in most cases surgical procedures. 
However some authors advocate an initial trial of in-
travenous antibiotics despite radiographic evidence 
of subperiosteal abscess. Others claim the presence 
of a subperiosteal abscess to be an absolute indica-
tion for surgical drainage (6, 9, 10). On the basis of 
our observation we claim that patients with proptosis 

Table 3. Specification of intra-operative findings, CT results, laboratory tests and duration of hospitalization.

Intra-operative lesions Amount
CT group/amount  
of patients

Laboratory tests  
(average)

The average duration  
of hospitalization 

Orbital abscess 9

group II – 2
group III – 2
group IV – 2
group V – 2
no CT – 1

L – 15,2 x 103/uL
OB – 64 mm/1 hour
CRP – 5.7 mg/dL

10

Subperiosteal abscess 7
group I – 3
group II – 1
group III – 3

L – 16,7 x 103/uL
OB – 78 mm/1 hour
CRP – 3.7 mg/dL

7

Purulent lesions in ethmoid 
sinuses and inflamma-
tion of soft tissues of the 
eyeball

11

group I – 3
group II – 2
group III – 2
no CT – 4

L – 14,8 x 103/uL
OB – 69 mm/1 hour
CRP – 7,2 mg/dL

9

Table 2. Most frequent bacterial aetiology in our research.

Type of patogen Amount
Streptococcus pyogenes 3
Haemophilus influenzae 3
Streptococcus pneumoniae 2
mixed infection: Haemophilus influenzae, 
Streptococcus pneumoniae, Corynebacterium

1

Staphylococcus ureus 1
Staphylococcus spp. coagulase (-) 1
Streptococcus asaccharolyticum 1
Streptococcus constellatus 1
Bacteroides distasonis 1
Staphylococcus epidermidis 1
no growth 12
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and limitations of the orbit mobility in every case of 
deterioration of visual acuity demand surgical treat-
ment, with ethmoidectomy and drainage of purulent 
collection despite negative result of CT. Whereas pa-
tients without proptosis, limitations of the orbit mo-
bility without deterioration of visual acuity with radio-
graphic evidence demand systematic control of visual 
acuity and mobility of the orbit and surgical drainage 
when above mentioned symptoms are present. In our 
research there were in 3 cases evidence of subpe-
riosteal abscess in CT but no such lesions intra-op-
eratively. 

CONCLUSIONS

1.	The intraorbital complications of paranasal sinusitis 
should be treated with combine intravenous antibiot-
ics for 7-10 days and complementary oral antibiotics 
for 14-21 days.

2.	The clinical examination is a determining factor in 
qualification for surgical treatment, proptosis and lim-
itations in mobility of the orbit, deterioration of visual 
acuity are the most vital symptoms.
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3.	Computed tomography is a valuable complementary 
examination in qualification for surgical treatment of 
complications of paranasal sinusitis. 
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