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Introduction: Considering the little evidence regarding peri-orbital infections, this study was aimed to obtain information about the epidemiology,
etiology, and management of orbital infections. Material and Methods: In this retrospective investigation, all patients with peri-orbital infection who
were hospitalized in a tertiary ophthalmologic center in AL-Zahra hospital, Isfahan, Iran from 2008 up to 2018 were identified. Documented data and
radiographic images were extracted. The data regarding epidemiology, etiology and disease course was analyzed. Results: Sixty nine patients (35
males, 34 females) with the age range between 3 months to 85 years were included. Preseptal cellulitis was recorded in 53 cases (76.8%) and orbital
cellulitis was seen in 16 cases (23.2%), and the proportion of preseptal to orbital was 3.3 to 1. The mean duration of hospitalization in patients with
preseptal cellulitis was 6.38 +, 4.59 days and in patients with orbital cellulitis was 12.44 +, 9.63 days. Most patients with preseptal cellulitis were treated
by medication therapy (71.7%), while the orbital cellulitis were often treated by surgical procedures (56.2%). Sinusitis was the main cause of both
preseptal and orbital cellulitis in all age groups, except infants under 1 year, which dacryocystitis was identified as primary factor. Conclusions: The
prevalence of peri-orbital infection was higher in children. The prevalence ratio of preseptal to orbital cellulitis was 3.3:1. The main etiologic factor
was sinusitis. There is no agreement for the treatment modalities of peri-orbital infections and the timing of surgical intervention. Continuous
evaluation of treatment course, both clinically and radiographically is important. Reassessment is recommended when improvement is not seen after
6-7 days of treatment.
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Introduction about the epidemiology, etiology, course and management of
the disease in all geographic areas. Hence, the aim of this
Orbital infections are uncommon inflammatory conditions retrospective study was to obtain information on the
affecting surrounding tissues of the eyes and generally consists epidemiology, etiology and management of orbital infections.
preseptal cellulitis the
inflammation of the soft tissue in front of the orbital septum ,

or orbital cellulitis which is infectious inflammation of the

of either which is infectious

Materials and Methods

periorbital tissues beyond the septum of eyelid (1, 2). Among This study was conducted in AL-Zahra hospital, Isfahan, Iran.

them, the first one is more common (3). The disease is usually
caused by sinusitis and occurs more in children and young
adults (3). Ethmoid sinus infection often spread to orbital area
along lamina papyreacea (4).

Main clinical signs of periorbital cellulitis include limited
ocular motility and proptosis (5). Careful diagnosis and
treatment planning is mandatory, since in advanced cases the
disease can be dangerous and severe complications such as
blindness, meningitis, cavernous sinus thrombosis, and even
death are possible (6-8). However, effective treatment can
decrease the complications. Considering the low prevalence of
these infectious diseases, there is not sufficient knowledge

After achieving the ethical approval from the research board of
Isfahan University of Medical Sciences, the medical documents
were investigated retrospectively. The study protocol was
designed in accordance with Helsinki Declaration. All patients
with peri-orbital or orbital cellulitis who were hospitalized in a
tertiary ophthalmologic center, during the past 10 years (2008-
2018) were identified. Inclusion criteria were as followed: All
patients hospitalized with the diagnosis of peri-orbital cellulitis
having peri-orbital and orbital swelling and systemic signs of
infection, such as fever and malaise. Exclusion criterion was
lack of complete document records, including incomplete
clinical examination charting and lack of radiography.
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Table 1. Summary of study variables

Study variables

Descriptive statistics

Sample size

69

Sex: Male

35 (50.7%)

Age range

3 months to 85 years

Mean age

16.81+21.94

Male

13.6+19.24

Female

20.1+24.26

Cellulitis type

Orbital

16 (23.2%)

Preseptal

53 (76.8%)

Orbital to preseptal ratio

1to3.3

Table 2. Comparison of cellulitis types in patients under 9 years and over 9 years

Age Cellulitis type N (%) Treatment type N (%)
Preseptal Orbital Orbital/Preseptal  Medical Surgical

0-9 33(76.7%) 10(23.3%) 1/3.3 32 (74.4%) 11 (25.6%)

9<  20(76.9%)  6(23.1%) 1/3.3 13 (50%) 13 (50%)

The following data were extracted from patients' records:
demographic data including age and sex; patient's medical
history such as systemic disease and consumed drugs; history
of present disease, previous sinusitis, ocular trauma, insect bite,
skin ulcer or infection, tooth infection and abscess, drugs
which were consumed before hospitalization, and past cellulitis
history. The involved side, signs and symptoms including
inflammation and erythema, pain, tearing, suppuration, fever,
coughing, headache, nausea and vomiting, proptosis, limitation
of ocular movements, reduced vision accuracy and diplopia
were documented. In addition, radiographic images including
CT scan and simple radiography were extracted from archives
and hospital electronic records. Type of developed cellulitis
(orbital or preseptal) was determined based on clinical signs
and radiographic examinations. If clinical signs like limitation
in extra ocular muscles movement, proptosis, chemosis,
reduced vision accuracy and radiographic signs (inter-orbital
inflammation or abscess) for the orbital cellulitis were
confirmed, the patient was considered as orbital cellulitis;
otherwise, the patient was categorized as preseptal cellulitis.

Para-clinical studies including complete blood count (CBC),
bacterial culturing and antibiogram tests,
therapeutic interventions, prescribed antibiotics, hospitalization

consultations,

duration and post treatment complications were recorded.

The obtained data were analyzed by SPSS 22 Software.
Paired t-test, chi square <Fisher’s exact test were used as
descriptive analyses. P-value under 0.05 was considered as
statistically significant.

Results

After a comprehensive investigation of medical documents, 72
patients were identified. Three of them were excluded because of
missing documents. Thus 69 patients including 35 males (50.7%)
and 34 females (49.3%) were included (Table 1). The patients’ age
ranged from 3 months to 85 years. The mean age of patients was
16.8 years i.e. 13.6 + 19.24 years old for males and 20.1+24.26 years
old for females. Around a quarter of the patients i.e., 16 patients or
23.2%, were one year or less, and two-thirds of the patients i.e, 45
patients or 65.2%, were less than 10 years old (Figure. 1).

The orbital to pre-septal ratio in children less than 9 years
and patients over 9 years was identical and equal to 1 to 3.3
(Table 2). However, 74.4% of children less than 9 years old
were treated by medical therapy, while just 50% of patients over
9 years old were treated by medication, and other patients were
treated under surgical intervention. This difference was
statistically significant (P=0.03).

Symptoms

The most common symptoms which observed in all patients
were swelling and erythema. Other common symptoms were
pain and high fever. Extra ocular muscle restriction and
proptosis were seen only in patients with a diagnosis of orbital
cellulitis (Figure. 2).

Type of cellulitis
Preseptal cellulitis was recorded in 53 cases (76.8%) and orbital
cellulitis was seen in 16 cases (23.2%). As shown in Table 3,
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Figure 1. The age distribution of patient

the mean ages between the two groups are not significantly
different (P=0.54). The mean duration of hospitalization in
patients with preseptal cellulitis was 6.38+4.59 days and in
patients with orbital 12.4449.63 days.
According to the t-test, the difference was statistically
significant (P=0.001).

Most patients with preseptal cellulitis were treated by
medication therapy (71.7%), while the orbital cellulitis were
often treated by surgical procedures (56.2%). According to chi-

cellulitis was

square, the difference was significant (P=0.041).

Treatment

In 45 cases (65.2%), medical treatment and in 24 cases (34.8%)
surgical treatment was used. The mean duration of hospitalization
in patients with medical therapy was 6.50+4.89 and in patients
underwent surgical treatment was 9.88+6.49 days. Based on the t-
test, the difference was significant (P=0.046).

The mean duration of bedridden for all patients was
7.81+6.59 days. Comparing the duration of hospitalization
between the two groups (Table 4) shows that pre-septal cellulitis
is usually (67.9%) treated within a week, but orbital cellulitis
often (68.8%) require more than 7 days hospitalization.
According to chi square, the difference was significant (P=0.01).

Etiology

The main cause of disease was sinusitis. Generally, cellulitis

arising from all etiologies were often treated by medical

treatments. The exception is cellulitis caused by dental infection

which is mostly treated through surgical interventions (Table 5).
Orbital cellulitis was caused by sinusitis in 87.5% (14 out of

16). One case was caused by dental infection, and in one case

skin infection was the reason. Pre-septal cellulitis was caused

Chart Title
80
69
70
60
50
43
40 38
30 2%
20 19
15 13
10
) I I 6
) I |
proptosis pus

swellingand  pain fever
erythema

headache  cough EOM
restriction

vomiting

Figure 2. The most common signs and symptoms among the
patients. Swelling and erythema were observed in all of 69 patients.
(EOM: extraocular muscle movements)

by sinusitis in 62.3% of cases (33 out of 53). In 17% of the cases
(9 cases) dacryocystitis was the agent, 9.4% (5 cases) were
caused by dental infection, 7.5% (4 cases) by trauma, and 3.8%
(2 cases) through skin infection.

Dacryocystitis was identified as an agent of cellulitis just in
infants under 1 year, and in all cases, pre-septal cellulitis was
present. Only in infants under 1 vyear, sinusitis is not
considered as principle etiology factor. In other age categories,
the most common cause was sinusitis. (By Fisher's Exact Test,
P<0.0001).

Among all patients with sinusitis as the reason of disease,
the prevalence of sinusitis and the duration of bedridden were
as shown in table 7. The following table shows that pansinusitis
were more likely to cause orbital cellulitis (Fisher's Exact Test is
significant P=0.042). In addition, the cellulites caused by
pansinusitis were often treated by surgery, while the other types
were mostly treated through medication (P=0.037).

Discussion

Periocular infections are a variety of bacterial infections and
include less severe conditions such as preseptal cellulitis to
severe infections such as orbital cellulitis and subperiosteal
abscess (9). If periorbital infections left untreated, they may
lead to severe complications, such as blindness, cavernous
sinus thrombosis, meningitis, intracranial infections, and
even death (10).

As other studies have shown, the proportion of preseptal
cellulitis is more than orbitals (11). In present study, this ratio
was 3.3to 1. Considering the fact that the large number of
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Table 3. Comparison between two categories of cellulitis: preseptal vs orbital

Treatment N (%)

Cellulitis type  Frequency N (%) Age (mean+SD) Bedding time (mean+SD)

Medical Surgical
Preseptal 53 (76.8%) 15.92+21.32 6.38+4.59 38 (71.7%)  15(28.3%)
Orbital 16 (23.2%) 19.75+24.40 12.44+9.63 7 (43.8%) 9 (56.2%)
Total 69 16.81+21.94 7.8146.59 45 (65.2%) 24 (34.8%)

Table 4. Comparison of preseptal and orbital cellulitis based on 1
week hospitalization period

" Bedding time (days)
Cellulitis type 07 7
Preseptal N (%) 36 (67.9%) 17 (32.1%)
Orbital N (%) 5 (31.2%) 11 (68.8%)

patients with mild preseptal infections are treated on an
outpatient basis and are not registered, in reality, the ratio of
preseptal to orbital cellulitis is more than this amount.

The debate in the treatment of preiocular infections is the
necessity of surgical intervention, as well as, determining the
timing of procedure.Several efforts have been done to design an
algorithm for diagnosis, prognosis and treatment planning of
periocular infections(12-14). Some indications of surgical
intervention in literatures include:

1. Age more than 9 years (15)

2. Large abscess in CT-scan (larger than 1 cm) (9, 10, 15)

3. High fever (10)

4. No response to medical treatment (within 48 h) (3, 9, 10, 15)

5. Signs of intracranial involvement (15, 16)

6. Reduced visual acuity (3, 9, 15, 16)

7. Deterioration of ocular movements (ophthalmoplegia) (13, 16)
8. Proptosis more than 2 mm (15)

9. Gas in orbit (15)

10. Infection of dental origin (15)

In a study regarding the treatment of sinusitis related
periorbital infections, Chadha regards the failure of medication
therapy and reduced visual accuracy as the main criteria for
surgical intervention. Based on the study, age over 9 years,
diplopia, and proptosis more than 2 mm are some other
parameters leading to surgery (17).

In present study, the ratio of orbital to preseptal cellulitis in
children under 9 years was equal to the ratio of patients over the
age 9 (1 to 3.3); Three-quarters of the patients less than 9 years
were treated through medication and only a quarter of the cases
required surgical intervention. While 50% of the patients over 9
years were treated surgically. Therefore, treatment in patients
over 9 years was significantly more difficult than those who were

under 9 years and the response to medical treatment was weaker
in people over 9 years. Meshi and Nemet explained that the size
of paranasal sinuses is small before the age 9. Enlarging the
paranasal sinuseswhile ostium is constant in older ages may
associated with more severe sinusitis and poor outcomes
subsequent to medical treatment (18).

According to the results of current investigation, in all age
groups except infants under 1 vyear, sinusitis is the most
important factor for periorbital infections. Dacryocystitis
which is only seen in infants less thanl year is regarded as the
main cause of periorbital infections in this age category. All of
the cases caused by dacryocystitis were preseptal cellulitis.

The results show that periorbital cellulitis due to sinusitis,
trauma, skin infections and dacryocystitis is often treated by
medical therapy, while two-thirds of the cases caused by dental
infections required surgical intervention. This issue supports
Baring and colleagues’ idea about the indications of surgical
treatment. According to their opinion, periorbital cellulitis
caused by dental infection is one of the indications which
requires surgical intervention (15).

In the present study, sinusitis was considered as the main
cause of periorbital cellulitis. Based on the results obtained,
simultaneous involvement of ethmoid and maxillary sinuses
was observed in half of patients with sinusitis. Isolated ethmoid
or maxillary sinusitis occurred less frequent. Frontal or
sphenoid sinus involvement was not seen in any patients except
in combined or pan-sinusitis cases. It seems that by multiple
involvement of sinuses, treatment becomes more convoluted.
In isolated or simultaneous ethmoid and maxillary sinusitis,
most patients have responded well to medical treatment and a
smaller number of patients required surgical treatment, while
70%
(pansinusitis) have been treated surgically. The mean duration

of patients with multiple sinuses involvement
of hospitalization in patients with pansinusitis is significantly
more than patients with mild sinusitis. Chaudhry and
colleagues in a study with 218 cases found that pansinusitis
compared with isolated sinusitis are more likely to cause orbital
cellulitis (3). Therefore, it can be concluded that the treatment
of periorbital infections caused by pansinusitis is far more

difficult and it is more likely to require surgical intervention.
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Table 5. The frequency of etiologic factors and treatment modalities
Cause of infection  Frequency N (%) TreatmentN (%)
Medical Surgical
Sinusitis 47 (68.1%) 29 (61.7%)  18(38.3%)
Trauma 4 (5.8%) 3 (75%) 1(25%)
Skin infection 3 (4.3%) 3 (100%) 0 (0%)
Dacryocystitis 9 (13%) 8 (88.9%) 1(11.1%)
Dental infection 6 (8.7%) 2 (33.3%) 4 (66.7%)
Total 69 (100%) 45 (65.2%) 24 (34.8%)
Table 6. The distribution of etiology factors in different age categories
Cause N (%) Age
0-1 2-10 11-18 19<
Sinusitis 7(43.8%) 25(86.2%) 3(60%) 12(63.2%)
Trauma - 2 (6.9%) - 2 (10.5%)
Skin infection - 1(3.4%) - 2 (10.5%)
Dacryocystitis 9(56.2%) - - -
Dental infection - 1(3.4%) 2 (40%) 3(15.8%)
Total 16 29 5 19
Table 7. Comparison between different types of sinusitis
Sinusitis type  Frequency N (%) Bedding time (Mean+SD)  Convert to orbital ~ Treatment
cellulitis N (%) Medical N (%) Surgical N (%)
Ethmoid 9 (19.2%) 5.25+2.91 2 (22.2%) 8 (88.9%) 1(11.1%)
Maxilla 5 (10.6 %) 6.20+8.41 1 (20%) 3 (60%) 2 (40%)
Ethmoid & 23 (48.9%) 9.09+7.34 6(26.1%) 15 (65.2%) 8 (34.8%)
maxilla
Pan-sinusitis 10 (21.3%) 12.60+8.68 5 (50%) 3 (30%) 7 (70%)
Total 47 (100%) 45 (65.2%) 24 (34.8%)

The results of Rayan et al. investigation show that patients
who underwent surgery had a longer period of hospitalization
compared to medical treated cases (10.2 vs. 6.6 days, P<0.001)
(9). The results of current study confirmed the issue. The mean
duration of hospitalization in patients with medical therapy
was 6.50+4.89 days, while in patients who underwent surgical
treatment was 9.88+6.49 days and the difference was
statistically significant.

should be done to diagnose the problem (especially in patients
with pre-septal cellulitis). In such cases, an incorrect initial
diagnosis, inadequate treatment, choice of inappropriate
antibiotics or unknown underlying diseases may be involved.
Small number of patients and incomplete documentation
was the main limitation of the study. In addition, variety of
departments are involved in the treatment of the condition and
this led to heterogenous documentation, diagnosis and medical

In addition, the results showed that most cases with  intervention.
preseptal cellulitis (more than two-thirds of cases) were treated
within one week of hospitalization, while more than two thirds Conclusion

of patients with orbital cellulitis required more than one week
treatment in the hospital. The authors recommend that if after
one week of admission, despite appropriate treatment, the
patient's symptoms did not improve significantly, reassessment

The prevalence of peri-orbital infection was higher in children.
The prevalence ratio of preseptal to orbital cellulitis was 3.3:1.
The main etiologic factor was sinusitis; however, in infants
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under 1-year-old the main etiologic factor was dacryocystitis.
Children were mainly treated medically, while surgical
treatment was more frequent in adults and adolescents.

Because of progressive course of peri-orbital infections,
early diagnosis and treatment planning is important. Clinical
and radiographic evaluations are required for determination of
type and extension of infection. Reassessment is mandatory
when improvement is not seen after 6-7 days of treatment.

Conflict of Interest: ‘None declared’.
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