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SHORT COMMUNICATION KRÁTKÉ SDĚLENÍ

Orbital Cel lulitis as a Complication of Acute 
Rhinosinusitis –  our Experience with Treatment 
in Adult Patients

Orbitocelulitida jako komplikace akutní 

rhinosinusitidy –  naše zkušenosti s léčbou 

u dospělých pa cientů

Abstract
Aim: The study seeks to demonstrate seriousness of orbital cel lulitis that, although described by 

Chandler as an initial stage of orbital complications of rhinosinusitis, can have serious outcome that 

can be fatal, particularly when it is as sociated with intracranial complications. Material and methods: 

This retrospective study presents a cohort of patients who underwent surgery between 1999 and 

2014. We analysed a group compris ing 18 adult patients, fi ve women and 13 men, all aged between 

21 and 75 years (median age 50 years). Orbital cel lulitis was right-sided in eight patients, left-sided in 

eight patients and bilateral in two. Results: In total, 24 surgeries were performed. External approach 

was used in 12 cases (50%), endoscopic approach in one case (4%) and combined approach in 

11 cases (46%). Computer-as sisted surgery was used in two cases (8%). Complications fol low ing 

surgery: one patient (6%) with decompensated diabetes mel litus and concur rent intracranial 

complications died and diplopia was permanent in two patients (11%). Conclusion: Orbital cel lulitis 

is a severe condition often occur ing as a complication of acute rhinosinusitis. Untreated orbital cel-

lulitis is as sociated with high risk complications and can be potential ly fatal. Surgical and antibio tic 

treatment is prefer red to manage orbital cel lulitis.

Souhrn
Cíl: Studie má ukázat na závažnost orbitocelulitidy, která přestože je popisována Chandlerem jako 

počáteční stadium orbitální komplikace rhinosinusitidy může probíhat dramaticky a končit i letálně, 

a to zejména při současném výskytu nitrolební komplikace. Materiál a metody: V retrospektivní studii 

je prezentován soubor 18 pa cientů operovaných v letech 1999– 2014. Soubor pa cientů tvořilo pět 

žen, 13 mužů, ve věku v rozmezí od 21 do 75 let, průměrný věk 50 let. Orbitocelulitida se vyskytla 

vpravo u osmi pa cientů, vlevo u osmi pa cientů, a u dvou pa cientů oboustran ně. Výsledky: Celkem 

bylo provedeno u 18 pa cientů 24 operací. Tyto operace byly provedeny zevním přístupem 12krát 

(50 %), endoskopické přístup byl použit jednou (4 %). Kombinovaným přístupem jsme postupovali 

11krát (46 %). CT navigační systém byl použit ve dvou případech (8 %). Komplikace, které se objevily 

jako důsledek orbitocelulitidy po operaci: jeden pa cient (6 %) s dekompenzovaným diabetes mel-

litus a současné intrakraniální komplikací zemřel, trvalá diplopie byla pozorována u dvou pa cientů 

(11 %). Závěr: Orbitocelulitida je závažný stav, často vzniklý jako komplikace akutní rhinosinusitidy. 

Neléčená orbitocelulitida je spojena s vysokým rizikem komplikací a je potenciálně letální. V léčbě 

orbitocelulitidy je indikována chirurgická léčba a intravenózní terapie antibio tiky.
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Introduction
Orbital cel lulitis is considered to be po -

tent ial ly serious complication of rhinosi-

nusitis. It is a severe, potential ly life-threaten-

ing condition. Infection can spread from the 

sinuses to orbit per continuitatem via blood 

ves sels, lymphatic ves sels, along nerves or 

through anatomical defects (post-traumatic, 

post-operative and congenital) and also 

through haematogenous metastatic dis  -

semination [1– 4]. 

Accord ing to Chandler’s clas sification, 

gradual development of an infection into 

orbital complication occurs in several stages: 

I. periorbital cel lulitis (preseptal swel ling), 

II. orbital cel lulitis, III. subperiosteal absces s, 

IV. phlegmon and orbital absces s, V. thromb-

osis and thrombosis sinus cavernosus. In ad-

dition, intracranial complications and cavern -

ous sinus thrombosis can occasional ly 

occur [1– 7]. Orbital cel lulitis is an acute 

infection of the tis sue im mediately sur-

round ing the eye, includ ing the eyelids, 

eyebrow, and the cheek. The disease is more 

com mon in children up to the age of 7. It is 

a diff  use infl am mation process originat ing 

mostly from sinusitis, especial ly ethmoid 

sinusitis [1– 7].

Orbital cel lulitis is a dangerous infection 

with potential ly serious complications. 

Orbital cel lulitis with concur rent intracranial 

complications and blindness is the most 

severe complication. Chandler did not 

consider another potential complication, 

sepsis that is particularly dangerous in im-

munocompromised patients [1– 4,6– 10].

The fol low ing etiologic agents are de -

scribed in literature: Haemophil lus infl uen -

zae, Streptococcus pneumoniae, Staphylococ-

cus aureus, Pneumococcus, anaerobi (Fuso-

bacterium) and fungi in im munocompro-

mised patients and in patients with severe 

diabetes mel litus (DM) [1,4,6,8– 12].

Clinical signs of orbital cel lulitis are: 

•  Main: eyelid swel ling, erythema and che-

mosis, impaired visual acuity, impairment 

of colour perception, impairment of 

extraocular muscles, diplopia, tendernes s, 

protrusion or eyeball deviation. 

•  Supplementary: rhinosinusitis, headache, 

fever, alteration of general condition. 

Dia gnostic criteria: 

1.  Computed tomography (CT) and mag-

netic resonance (MRI) fi nd ing of diff  use 

orbital swel l ing com monly as sociated 

with sinusitis [1,3,4,7– 14].

2.  Ocular signs.

3.  Febrile state, general health status 

deterioration.

4.  Blood tests with elevated markers of in -

fl am mation (leukocytes, CRP, procalcitonin). 

Dia gnostic process should be performed 

urgently under hospitalisation and should 

include clinical and laboratory examinations, 

nasal endoscopy, ophthalmological exam-

ination and, in particular, CT scan. If there is 

a suspicion of intracranial infection spreading, 

brain MRI is performed [1,2,4,7,14– 18].

Early dia gnosis is crucial for succes sful 

treatment. To achieve this, we use a scor-

ing system described in Tab. 1. If the score 

reaches 5 points or above in adults, surgical 

treatment should promptly be performed. 

Conservative treatment is prefer red in child-

ren under the age of 7 since the sinuses are 

not yet ful ly developed [1– 4,6,19].

Surgical drainage of the predispos ing

rhinosinusitis, orbital decompres sion by long -

itudinal incisions of periorbita and concur-

rent parenteral broad-spectrum antibio tics 

are considered to be the es sential treatment 

of orbital cel lulitis in adults.

At present, surgical drainage is preferably 

performed via a combined or external or 

endoscopic approach, with or without CT 

navigation [20]. The Jansen Ritter procedure 

and Kil lian procedure are utilised for external 

approach. Dur ing the last 20 years, our 

department more frequently employed the 

endoscopic approach. Open approaches are 

demand ing with respect to surgical skil ls 

and erudition of the surgeon [2,4,6,7,13– 17].

Material and methods
A cohort of adult patients with orbital cel lulitis 

(as a complication of acute rhinosinusitis) 

surgical ly treated between 1999– 2014 was 

evaluated in this retrospective study. All

patients underwent a surgery at the Depart-

ment of ENT and Maxilofacial Surgery of the 

3rd Medical Faculty, Charles University and

the Military University Hospital in Prague.

In total, 18 patients were treated. Ages,

genders, treatment modalities, surgical

procedures, postsurgical mortality and treat-

ment outcomes were reviewed. Ophthal-

mological records of all patients were also

evaluated.

Results
Data of the 18 treated patients were analysed 

and are shown in Tab. 2. Dur ing the 15-year 

period between 1999 and 2014, a total of 

2,458 patients underwent surgery as sociated 

with  a paranasal sinuses disorder at our 

department. Endoscopic treatment (FESS) was 

utilised in 2,239 patients (91%) and external 

approach was prefer red in 219 patients (9%). 

On average, 164 patients were operated 

on per year; 149 with endoscopic approach 

(FESS) and 15 us ing external approach. The 

18 patients undergo ing surgery due to orbital 

cel lulitis represent 0.7% of all patients in whom 

paranasal sinuses were surgical ly managed. 

We used a scor ing system to make 

a decision about the treatment of orbital cel-
Tab. 1. Scoring system for treatment 
of orbital cellulitis decision.

Clinical symptoms Number 
of points

rhinosinusitis 1

history of trauma 1

surgery in rhinobase 

area and/or orbit  
1

preseptal swelling  1

headache 1

orbital cellulitis  2

orbital phlegmona 3

Tab. 2. Patients with orbital cellulitis – data analysis (n = 18).

Male/female n = 13 (72%) n = 5 (28%)

Age median 50 years min. 21 years max. 75 years

Side bilateral n = 2 dx. n = 8 sin. n = 8

The duration of symptoms min. 2 days max. 7 days

The follow-up period min. 2 weeks max. 14 years

In the period (1999–2014)

total number of patiens 

(paranasal sinusis surgery) 

n = 2,458

total number of patiens 

(surgery for orbital celulitis) 

n = 18 (0.7%) 
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lulitis. (Tab. 1). All patients received surgical 

treatment because their symp toms reached 

the score of 5 points or above.

One patient (6%) with decompensated DM 

and concur rent intracranial complications 

(cerebritis) died. Two patients (11%) were 

addicted to drugs. 

In total, 24 operations were performed. All 

patients were operated on within 24 hours of 

hospital admis sion. Four patients underwent 

repeated surgery (two operations). CT navi-

gation was used in two cases (8%). We 

performed 11 operations (46%) with com-

bined approach, both endoscopical ly and 

external ly (Jansen Ritter procedure). External 

approach was used in 12 cases (50%) with 

the Jansen Ritter procedure in 11 patients 

and the Kil lian procedure in one; endo-

scopic approach was used once only (4%) 

(Tab. 3).

Postsurgical eye fi nding: amaurosis 0 (0%), 

persist ing diplopia in two patients (11%), 

normal postsurgical eye examination in 

15 patients (83%) (Tab. 4).

Case report
A 75-year-old diabetic male, afebrile, with 

a discrete fi nd ing of preseptal cel lulitis on the 

left, last ing for fi ve days. There were no signs 

of rhinosinusitis endoscopical ly dur ing the 

initial investigation. Sinus CT scan revealed 

partial mucosal thicken ing of the left 

ethmoids only, without signs of orbital cel-

lulitis. Oral antibio tic treatment was initiated. 

Conservative treatment approach was 

selected. On the next day, the patient was 

taken to hospital by emergency ambulance 

in poor over all condition with substantial 

progress of his il lnes s, signs of orbital cel lulitis 

on the left side. He was febrile and his DM 

was decompensated (Fig. 1). The patient was 

admitted to hospital and parenteral broad-

spectrum antibio tic treatment (amoxicil-

lin + clavulanate) was initiated. Combined 

surgical approach (endoscopic and external; 

Jansen-Ritter procedure) was urgently 

performed. MRI showed cerebritis as a new 

concur rent intracranial complication in 

progress (CRP 285, procalcitonin 0,527). Thus, 

the patient was treated in an intensive care 

unit in cooperation with anaesthesiologists 

and neurosurgeons (new parenteral antibio-

tics ceftriaxon + metronidazol) (Fig. 2, 3).

Bacterial and mycological cultivation 

showed negative nasal swab, negative 

sputum, and negative cerebrospinal fl uid. 

Despite intensive treatment (artificial 

pulmonary ventilation), the patient died 

Tab. 4. Orbital cellulitis – mortality and postsurgical eye fi nding (n = 18 patients).

Mortality n = 1 6%

Amaurosis n = 0 0%

Diplopia n = 2 11%

Normal postsurgical eye fi nding n = 15 83%

Tab. 3. Surgical treatment of orbital cellulitis (n = 24 surgeries).

Endoscopic approach n = 1 4%

Combined approach endoscopic + external approach n = 11 46%

External approach n = 12 50%

Fig. 1. A 75-year-old diabetic male with left side orbital cellulitis, initial CT (A1, A2) and 
the next day CT (B1, B2) demonstrates left eyelids swelling and was a partial mucosal 
thickening of the left ethmoids. 
Frontal sinuses are ventilated. Oedema development in the left frontal lobe. 

A1

A2

B1

B2
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of fulminant devastat ing neuroinfection 

on the fourth day after the surgery. The 

autopsy found orbitocellulitis phlegmonosa 

l. sin. et sinusitis purulenta sinus frontalis et 

ethmoidalis l. sin., encephalitis septica gravis, 

abscessus aliquot telencephali et trunci 

cerebri.

Discus sion
Orbital cel lulitis with concur rent intracranial 

complications is a life-threaten ing disease [6]. 

Management of patients with orbital cel-

lulitis requires close cooperation between 

an otolaryngologist, ophthalmologist, 

infectious disease specialist and neuro-

surgeon [20]. Clinical ly, these patients have 

eyelid oedema, proptosis, chemosis and 

orbital pain [21]. In severe cases, ocular 

motility may be limited and visual acuity 

may be impaired. Significant decrease in 

visual acuity is considered to be an indication 

for im mediate surgical intervention but 

visual monitor ing is diffi   cult in very small 

children [19– 21].

Hansen et al. reported mortality of 

6% in their study. All patients who died 

had intracranial complications. We 

identified similar results in our cohort with 

mortality of 6%. One patient who died 

had decompensation of diabetes and 

intracranial complications. The urgency for 

prompt surgical treatment is much higher in 

im munocompromised patients. Orbital cel-

lulitis is as sociated with a risk of death in 5 to 

10% of patients [4,7]. 

Patt et al. suggested that amaurosis from 

orbital complications still occurs and is as-

sociated with DM [22]. Because of the cor-

relation between this serious complication 

and DM, these patients deserve close fol-

low-up and im mediate surgical drainage [23].

Although CT is very useful in the dia g  -

nosis of orbital cel lulitis, imag ing must 

be conducted in as sociation with clinical 

fi ndings. Pos sible inaccuracy in CT dia gnosis 

could be related to interpretation er rors, 

time lag between a CT scan and progres sion 

of symp toms, or inadequate CT slice widths 

or resolution limits [6,24– 27]. MRI is a useful 

imag ing modality in patients suspected of 

develop ing intracranial complications [6,24].

Ketenci et al. analysed 36 patients with

rhinosinusitis complicated with subperi -

osteal orbital absces ses (SPOA) in a retro-

spective study. They used medical man-

agement as the only treatment modality in 

nine patients, seven of which were under 

the age of 10 with small medial SPOA. Of the 

13 with medial SPOA, trans-nasal endoscopic 

approach was performed in 10 and external 

approach in three to drain the absces s. 

As for the 12 patients with superior SPOA, 

eight were treated via combined approach 

and four via external approach. Total loss 

of vision developed in two adults with 

DM. One patient with superior SPOA died 

due to frontal lobe absces s. Young children 

with small medial SPOA without signifi cant 

ocular signs may be succes sful ly managed 

medical ly. Surgical drainage is indicated in 

non-medial absces ses, large medial absces-

ses with severe visual loss and with insuf-

fi cient response to medical management. 

The risk of blindness from SPOA is higher in 

patients with DM [6].

Czech authors Kastner et al. published 

a case of a patient with odontogenic maxil-

lary sinusitis combined with an orbital 

complication –  preseptal inflam matory 

oedema was treated us ing the endoscopic 

approach and was fol lowed by meningitis 

and subdural absces s [4]. The patient 

Fig. 2. A 75-year-old diabetic male with left side orbital cellulitis, MRI scans fi rst day after 
surgery – drain in left ethmoid and frontal sinuses, orbital oedema on the left side.

Fig. 3. A 75-year-old diabetic male with left side orbital cellulitis, MRI fi rst day after 
surgery – extensive cerebritis of the left frontal lobe.
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survived with hemiparesis as the only 

sequela. 

Kastner et al. mention concomitant occur -

 rence of orbital and intracranial complicat -

ions in 20% of patients with orbital com-

plications. The same coincidence occur-

red in one patient (6%) in our cohort. At 

present, surgical approaches to treatment of 

orbital cel lulitis are not restricted to external 

procedures since they comprise both 

external and endoscopic procedures whilst 

incorporat ing CT navigation [4].

We prefer red combined endoscopic and 

external approaches in our patients due 

to higher occur rence of pansinusitis and 

ostitis in the medial and upper wal ls of the 

orbit. Our analysis of data from previous 

15 years showed that surgical approaches 

have mainly been alternated dur ing the last 

fewyears. Our long-term experience with the 

combined approach and its good treatment 

results support our decision to maintain this 

more radical method of surgery. 

Persist ing diplopia in two of our patients 

was present in extreme eye positions only 

while full mobility of the eye bulbs was 

maintained. We attribute this diplopia to the 

relative enophtalmos that developed fol low-

ing partial removal of the lamina papyracea 

and ablation of the base of the frontal 

sinus.

Sum mary and conclusions
Orbital cel lulitis is often presented as 

a complication of rhinosinusitis of adult 

age. It is a fast develop ing severe disease 

that could be dia gnosed too late. The risk of 

death rises signifi cantly when orbital cel lulitis 

is as sociated with concur rent intracranial 

complications. Patients with DM must be 

closely monitored to minimize the risk of 

severe complications. Early dia gnosis is 

crucial for succes sful treatment. To facilitate 

succes sful treatment, we use a scor ing 

system. If the score reaches 5 points or 

above, surgical treatment in adults should 

be performed promptly. Conservative 

treatment is prefer red in children under 

the age of 7 as the sinuses are not ful ly 

developed. Treatment of ful ly developed 

orbital cel lulitis always involves surgical 

intervention supported with antibio tics. 

For surgical management we use either 

a combined or external approach. Serious 

complications are intracranial, amaurosis 

and death. Multidisciplinary approach is 

crucial in patients with complications.
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