
Int J Infect. 2017 April; 4(2):e42112.

Published online 2016 November 13.

doi: 10.5812/iji.42112.

Research Article

Frequency of Preseptal Cellulitis and Its Risk Factors in Patients

Admitted to Two Educational Hospitals in Tehran, Iran, During 2014 -

2015

Simin Dokht Shoaei,1 Shabnam Tehrani,2,* and Zahra Arab-Mazar2
1Assistant Professor, Infectious Disease Specialist, Clinical Research and Development Center, Imam Hossein Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
IR Iran
2Infectious Diseases and Tropical Medicine Research Center, Shahid Beheshti University of Medical Sciences, Tehran, IR Iran

*Corresponding author: Shabnam Tehrani, Infectious Diseases and Tropical Medicine Research Center, Shahid Beheshti University of Medical Sciences, Tehran, IR Iran. E-mail:
tehrani.shabnam89@yahoo.com

Received 2016 September 27; Revised 2016 October 15; Accepted 2016 October 15.

Abstract

Background: The orbital septum is a membranous sheet acting as the anterior boundary of the orbit. Preseptal cellulitis is a kind
of an infection of the eyelid and portions of skin around the eye, anterior to the orbital septum. Preseptal cellulitis is different from
orbital cellulitis in epidemiology, etiology and treatment of choice. The current study aimed to evaluate the frequency of major risk
factors of preseptal cellulitis.
Methods: This descriptive prospective study was conducted on 40 patients with preseptal cellulitis admitted to two educational
hospitals in Tehran, Iran, during 2014 - 2015. Epidemiologic and clinical findings of the patients with CT scan documented preseptal
cellulitis were recorded as risk factors and complete history of trauma. All the patients were scanned for sinus involvement (axial
and coronal paranasal sinus CT scan). Complete physical exam for cutaneouse lesions predisposing to preseptal cellulitis as varicella
was performed. Blood samples were cultured. Data were analyzed using the SPSS Software version 20.
Results: During the study period, 40 patients including 21 females and 19 males with preseptal cellulitis were studied. The mean
age of the patients was 38.95 ± 16.20 years. The most common underlying factors was trauma (57.5% of the patients) following
sinusitis (25%) with the ethmoid sinus being the most common involved sinus. Ophtalmic Zoster, dacryocystitis and hordeolum
were predisposing factors in 17.5% of the cases. Most cases occurred in spring (47.5%) and the least in summer (5%).
Conclusions: Sinusitis was the most common predisposing factor of preseptal cellulitis in previous studies, but in this study trauma
was the most common one. Recognition of major risk factors of preseptal cellulitis can be effective in planning the treatment of
choice in preseptal cellulitis in different communities.
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1. Background

One of the most common infections of the eyelid and
periorbital soft tissues is preseptal cellulitis that is charac-
terized by acute eyelid erythema and edema (1). Primary
sources of infection can be local skin trauma, sinus infec-
tions or penetrating trauma, specifically those involving
the ethmoid sinus (2, 3). Most of the time, this kind of
bacterial infection results from local spread of an adjacent
sinusitis or dacryocystitis, from an external ocular infec-
tion, or following trauma to the eyelids (4). Fever is typ-
ically observed, however conjunctival hyperemia is typi-
cally absent (2). Preseptal cellulitis may progress to form
subperiosteal and orbital abscesses and spread posterior
to the septum. Cavernous sinus thrombosis or meningi-
tis could be the result of infection in the orbit and spread
posteriorly (5). The most common organisms are Staphy-
lococcus aureus, Staphylococcus epidermidis, Streptococcus

species, and anaerobes, which are reflecting the bacteria
that usually cause upper respiratory tract infections and
external eyelid infections (3).

Pseudomonas aeruginosa, Neisseria gonorrhoeae, Tre-
ponema pallidum, Mycobacterium tuberculosis, Bacteroides
species, and fungal infections are rare causative organisms
(6, 7).

During last decades, in 1985, Haemophilus influenzae
was the most common organism isolated in blood cultures
before the introduction of the Haemophilus influenzae type
b (Hib) polysaccharide vaccine (8, 9).

Various antibiotic regimens have been used for the
treatment of preseptal cellulitis infection such as ampi-
cillin, cefuroxime, ampicillin with sulbactam, ampicillin
and nafcillin and ampicillin and chloramphenicol (6).

Similar symptoms have been observed in patients with
preseptal or orbital cellulitis, such as eye pain, periorbital
swelling, and/or fever. Differentiation between the 2 infec-
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tions is very important since the treatment for each is dif-
ferent. The aim of this study was to evaluate risk factors
in patients with preseptal cellulitis admitted to two edu-
cational hospitals in Tehran, Iran.

2. Methods

This descriptive prospective study was conducted on
patients with preseptal cellulitis hospitalized at the Imam
Hossein and Labaffi-Nejad hospitals during 2014 - 2015.

The clinical features, diagnosis and risk factors were
entered on a specially-designed proforma. The risk factors
included trauma, symptoms, examination findings, treat-
ment and CT scan reports. Odd ratio and P-values were cal-
culated for potential risk factors. Statistical analysis was
performed using the SPSS software version 20.

3. Results

During the study period, 40 patients who were diag-
nosed with preseptal cellulitis were identified. The mean
age was 38.95 years. Nineteen patients (47%) were males,
and 21 (53%) were females.

While in the orbital area, cellulitis with paranasal has
a close relationship with sinus and upper respiratory dis-
ease, a seasonal distribution paralleling that of upper res-
piratory tract infections might be expected. Figure 1 shows
the seasonal distribution of the participants. The higher
frequency was observed in winter and spring.
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Figure 1. Peaks Occurred in Winter and Spring

3.1. Predisposing Factors

In our study, trauma (insect bite and blunt trauma) and
sinusitis were the most common predisposing factors. Ta-
ble 1 shows the associated diseases of our participants.

One of the most common underlying diseases was si-
nusitis, which was present in 25% of the preseptal celluli-
tis cases with the ethmoid sinus being the most common
involved sinus (Table 2).

The most commonly used antibiotics included van-
comycin, ceftriaxone, cefazolin, ceftazidime, metronida-
zole, ampicillin/sulbactam and acyclovire. The Figures 2 -

Table 1. Associated Diseases of the Patients

Predisposing Factors No. (%) P Value

Trauma 23 (57.5) < 0.05

Insect bite 15 (65)

Blunt trauma 8 (35)

Sinusitis 10 (25) < 0.05

Ophtalmic zoster 4 (10) < 0.001

Dacryocystitis 2 (5) < 0.001

Hordeolum 1 (2.5) < 0.001

Table 2. Percentages of Involved Sinuses

Involved Sinus No. (%)

Ethmoid 4 (40)

Maxillary 2 (20)

Ethmoid +Maxillary 4 (40)

4 show the numbers treated with the various antibiotics
used in case of trauma, sinusitis, ophtalmic zoster, dacry-
ocystitis and hordeolum.

Ceftr
iaxone + Vancom

ycin

Cefa
zolin

Cefa
zid

im
e + Vancom

ycin

 Vancom
ycin

16

14

12

10

8

6

4

2

0

Figure 2. Number of Patients Treated With Antibiotics

4. Discussion

Preseptal cellulitis is a distinct disorder that explains
an infection of the eyelid and superficial periorbital soft
tissues, which do not involve the globe and orbit (10). One
of the most common ocular diseases is a cellulitis in the
orbital area, relatively. It can usually be treated effectively
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Figure 3. Number of Patients Treated With Antibiotics
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Figure 4. Number of Patients Treated With Antibiotics

with antibiotics. Rapid diagnosis is very necessary, since a
delay in detection, diagnosis and management can cause
serious complications such as vision loss, cavernous sinus
thrombosis, meningitis, and sepsis.

Preseptal cellulitis and orbital cellulitis can both
present with increasing swelling, tenderness and redness
around the eye, but their management differs. Presep-
tal cellulitis is more common and much less aggressive
than orbital cellulitis (11). Preseptal cellulitis characterizes
a cellulitis of the tissues localized anterior to the orbital
septum. This distinction is important, as orbital celluli-
tis, while less common, may be associated with significant
visual and life-threatening sequelae, including optic neu-
ropathy, encephalomeningitis, cavernous sinus thrombo-
sis, sepsis, and intracranial abscess formation (12).

In this study, we provided a systematic approach to dis-
tinguish preseptal cellulitis associated risk factors, which
can be potentially lifesaving.

Another important sources of infection are contiguous
spread of infection from the soft tissues of the face and oc-
ular adnexa and could result from trauma, foreign bodies,
insect bites, skin infections (impetigo), eyelid lesions (cha-

lazia, hordeola), and iatrogenic causes such as eyelid and
oral procedures (13).

Ferguson et al. (14) explained that a seasonal variation
in orbital cellulitis was attributable to the increased inci-
dence of upper respiratory tract infection and paranasal si-
nusitis in the same seasons of the year. In our pediatric pa-
tients who have orbital cellulitis, this inclination in winter
was typically demonstrated. In addition, in other research,
there were also smaller peaks in winter or spring, showed
a seasonal preference of cellulitis in the orbital area.

Multiple factors can cause preseptal cellulitis, the
following are common ones: having ocular trauma,
paranasal sinusitis, upper respiratory tract infection, acute
or chronic otitis, and dental origin (15, 16). Interestingly, in
our series, the most common predisposing factors of pre-
septal cellulitis were trauma and sinusitis. Decaryocystitis
and hordeolum were relatively minor factors. According
to guidelines perceptual cellulitis due to sinusitis should
be treated with antibitics active against S. pnemonia, H.
influenza, and S. sureus. On the other hand, on case of
perseptual cellulitis due to secondory infection of skin le-
sion antibiotics that are also active against group A strep-
tococcus and S. aureus and sometimes MRSA. Especially in
Staphylococcus and Streptococcus species, selection of an-
tibiotic is completely directed towards causative agents of
sinusitis and trauma, which can be considered as the pre-
disposing factors of preseptal cellulitis (17).

In conclusion, preseptal cellulitis is more prevalent in
age of 40; a seasonal preference of winter and spring has
been explained in our patients. In our study, the most com-
mon predisposing factor was trauma, while other studies
focus more on sinusitis factor.

Acknowledgments

The authors would like to thank all of the participants
in this study for their friendly cooperation. Also, authors
wish to express their gratitude to Dr. A. Ferdosipour, de-
partment of ophthalmology, for his support and guidance.

Footnote

Financial Disclosure: The authors have no financial or
other conflict of interest to declare.

References

1. Mitchell R, Kelly J, Wagner J. Bilateral orbital complications of pedi-
atric rhinosinusitis. Arch Otolaryngol Head Neck Surg. 2002;128(8):971–
4. [PubMed: 12162781].

2. Barkin RM, Todd JK, Amer J. Periorbital cellulitis in children. Pediatrics.
1978;62(3):390–2. [PubMed: 309105].

Int J Infect. 2017; 4(2):e42112. 3

http://www.ncbi.nlm.nih.gov/pubmed/12162781
http://www.ncbi.nlm.nih.gov/pubmed/309105
http://intjinfection.neoscriber.org


Shoaei SD et al.

3. Carlisle RT, Fredrick GT. Preseptal and orbital cellulitis. Hospital Phys.
2006;42:15–9.

4. Lim LT, Miller D, Ah-Kee EY, Ferguson A. Preseptal Cellulitis or Orbital
Cellulitis?. West Indian Med J. 2015;65(1).

5. Ginat DT, Glass LR, Yanoga F, Lee NG, Freitag SK. Lacrimal gland ab-
scess presenting with preseptal cellulitis depicted on CT. J Ophthalmic
Inflamm Infect. 2016;6(1):1. doi: 10.1186/s12348-015-0068-6. [PubMed:
26758202].

6. Schramm VL Jr, Curtin HD, Kennerdell JS. Evaluation of orbital cel-
lulitis and results of treatment. Laryngoscope. 1982;92(7 Pt 1):732–8.
[PubMed: 7087640].

7. Raja NS, Singh NN. Bilateral orbital cellulitis due to Neisseria gon-
orrhoeae and Staphylococcus aureus: a previously unreported case.
J Med Microbiol. 2005;54(Pt 6):609–11. doi: 10.1099/jmm.0.46031-0.
[PubMed: 15888472].

8. Adams WG, Deaver KA, Cochi SL, Plikaytis BD, Zell ER, Broome CV, et al.
Decline of childhood Haemophilus influenzae type b (Hib) disease in
the Hib vaccine era. JAMA. 1993;269(2):221–6. [PubMed: 8417239].

9. Ambati BK, Ambati J, Azar N, Stratton L, Schmidt EV. Periorbital and
orbital cellulitis before and after the advent of Haemophilus influen-
zae type B vaccination. Ophthalmology. 2000;107(8):1450–3. [PubMed:
10919886].

10. Chaudhry IA, Shamsi FA, Elzaridi E, Al-Rashed W, Al-Amri A, Al-Anezi

F, et al. Outcome of treated orbital cellulitis in a tertiary eye care
center in the middle East. Ophthalmology. 2007;114(2):345–54. doi:
10.1016/j.ophtha.2006.07.059. [PubMed: 17270683].

11. Babar TF, Zaman M, Khan MN, Khan MD. Risk factors of preseptal and
orbital cellulitis. J Coll Physicians Surg Pak. 2009;19(1):39–42. [PubMed:
19149979].

12. Yeh CH, Chen WC, Lin MS, Huang HT, Chao SC, Lo YC. Intracranial
brain abscess preceded by orbital cellulitis and sinusitis. J Craniofac
Surg. 2010;21(3):934–6. doi: 10.1097/SCS.0b013e3181d84124. [PubMed:
20485088].

13. Cox NH, Knowles MA, Porteus ID. Pre-septal cellulitis and facial
erysipelas due to Moraxella species. Clin Exp Dermatol. 1994;19(4):321–
3. [PubMed: 7955474].

14. Ferguson MP, McNab AA. Current treatment and outcome in orbital
cellulitis. Aust N Z J Ophthalmol. 1999;27(6):375–9. [PubMed: 10641894].

15. Jain A, Rubin PA. Orbital cellulitis in children. Int Ophthalmol Clin.
2001;41(4):71–86. [PubMed: 11698739].

16. Givner LB. Periorbital versus orbital cellulitis. Pediatr Infect Dis
J. 2002;21(12):1157–8. doi: 10.1097/01.inf.0000041790.79459.80.
[PubMed: 12488668].

17. Howe L, Jones NS. Guidelines for the management of periorbital
cellulitis/abscess. Clin Otolaryngol Allied Sci. 2004;29(6):725–8. doi:
10.1111/j.1365-2273.2004.00889.x. [PubMed: 15533168].

4 Int J Infect. 2017; 4(2):e42112.

http://dx.doi.org/10.1186/s12348-015-0068-6
http://www.ncbi.nlm.nih.gov/pubmed/26758202
http://www.ncbi.nlm.nih.gov/pubmed/7087640
http://dx.doi.org/10.1099/jmm.0.46031-0
http://www.ncbi.nlm.nih.gov/pubmed/15888472
http://www.ncbi.nlm.nih.gov/pubmed/8417239
http://www.ncbi.nlm.nih.gov/pubmed/10919886
http://dx.doi.org/10.1016/j.ophtha.2006.07.059
http://www.ncbi.nlm.nih.gov/pubmed/17270683
http://www.ncbi.nlm.nih.gov/pubmed/19149979
http://dx.doi.org/10.1097/SCS.0b013e3181d84124
http://www.ncbi.nlm.nih.gov/pubmed/20485088
http://www.ncbi.nlm.nih.gov/pubmed/7955474
http://www.ncbi.nlm.nih.gov/pubmed/10641894
http://www.ncbi.nlm.nih.gov/pubmed/11698739
http://dx.doi.org/10.1097/01.inf.0000041790.79459.80
http://www.ncbi.nlm.nih.gov/pubmed/12488668
http://dx.doi.org/10.1111/j.1365-2273.2004.00889.x
http://www.ncbi.nlm.nih.gov/pubmed/15533168
http://intjinfection.neoscriber.org

	Abstract
	1. Background
	2. Methods
	3. Results
	Figure 1
	3.1. Predisposing Factors
	Table 1
	Table 2
	Figure 2
	Figure 3
	Figure 4


	4. Discussion
	Acknowledgments
	Footnote
	Financial Disclosure

	References

