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CASE REPORTS

Periorbital swelling: the important distinction between
allergy and infection
P W A Goodyear, A L Firth, D R Strachan, M Dudley
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Emerg Med J 2004;21:240–242. doi: 10.1136/emj.2002.004051

Orbital cellulitis and abscess formation are rare complica-
tions of sinusitis, however acute orbital inflammation is
secondary to sinusitis in about 70% of cases. Delay in
diagnosis must not occur to avoid serious complications such
as blindness and life threatening intracranial sepsis. A case is
reported in which despite late referral, emergency surgical
intervention was sight saving.

A
14 year old boy presented to the accident and
emergency department of a district general hospital
with a 24 hour history of a painful swollen left eye,

exacerbated by movement. A history of allergy to dog hair
was noted. On examination there was unilateral periorbital
swelling of the left eye with a normal conjunctiva (fig 1).
An allergic reaction was diagnosed and treated with
piriton and sodium chromoglycate eye drops.

Two days later at review he was systemically unwell and
had a temperature of 39.3 C̊. The left sided periorbital
swelling had worsened. Visual acuity and fluorescein staining
were unremarkable. He was noted to have bilateral large
erythematous tonsils. It was felt at that time to be a
worsening allergic reaction. However, oral flucloxacillin was
added, and ophthalmology review was arranged for the
following day.

Ophthalmology assessment four days after the onset of
symptoms revealed the salient features of a recent upper
respiratory tract infection and a long history of a blocked left
nostril and snoring.

On examination there was proptosis, swollen and erythe-
matous eyelids, chemosis of the sclera, and restricted eye
movements. There was pronounced left maxillary tenderness.

Blood tests revealed white cells of 186109/l with a
neutrophilia and C reactive protein of 128. Urgent computed
tomography demonstrated left proptosis with considerable
soft tissue swelling (fig 2). All sinuses on the left were filled
with fluid. There was enhancing inflammatory tissue in the
inferior aspect of the orbital floor, with associated gas. The
optic nerve and orbital soft tissue were enlarged. The
diagnosis of left orbital cellulitis secondary to maxillary
sinusitis was made and the patient was admitted under the
care of ENT and ophthalmologists.

The patient underwent emergency endoscopic drainage
of left orbital abscess, endoscopic sinus surgery, and
subcutaneous abscess aspiration resulting in a noticeable
reduction in proptosis. Maximum dose intravenous cefurox-
ime and metronidazole were started. Microscopy and culture
revealed Streptococcus millieri. Though showing steady
improvement after surgery, the patient returned to theatre
two days later for aspiration of the subcutaneous cheek
abscess and repeat antral wash out. He was discharged home
three days later and was well at his six week outpatient
follow up appointment.

DISCUSSION
Orbital cellulitis is an emergency. It is important that it is
recognised early and managed aggressively. Although the
incidence of orbital cellulitis has remained low with better
primary health care and availability of a broad range of
antibiotics, it is often a difficult problem to manage and may
cause blindness if left untreated because of optic nerve
compression. Both orbital abscess and cavernous venous
thrombosis may lead to intracranial spread of infection, such
as meningitis or cerebral abscess with high morbidity and
possible mortality.

The serious risk of complications in such cases was made
clear by Hodges et al1 who studied the outcome in orbital
cellulitis in a developing country. They found a high rate of
complications, 52% blind on admission, with no improve-
ment after treatment and a mortality of 4% because of
cavernous venous thrombosis. These results reflected the
delay in presentation in this population.

Box 1 illustrates the differential diagnosis of periorbital
swelling.

The orbital septum is a thin membrane that originates from
the orbital periosteum and inserts into the anterior surfaces
of the tarsal plates of the eyelids. The septum separates the
superficial eyelid from the deeper orbital structures, and it
forms a barrier that prevents infection in the eyelid from
extending into the orbit. Preseptal cellulitis differs from
orbital cellulitis in that it is confined to the soft tissues that
are anterior to the orbital septum.

Orbital allergic reaction includes, conjunctival injection,
blepharitis, periorbital dermatitis, and oedema of the eyelid.2

Pruritis and oedema are the most common clinical findings,
although this is usually bilateral.

Table 1 shows the main differences in presentation
between cellulitis and eye allergy.

Figure 1 Left sided periorbital swelling and proptosis.
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Within the accident and emergency or general practice
setting it is important to recognise an infected eye that
requires urgent specialist referral.

The distinction between preseptal cellulitis and orbital
cellulitis is important, but this is often difficult clinically and
can be made by the appropriate specialist who has access to
investigations such as CT scans.

Sinusitis is the most common predisposing factor to orbital
cellulitis and abscess formation. Figures of 60%–91% of
orbital cellulitis secondary to sinusitis have been reported.1 3–6

Ethmoidal and maxillary sinuses are most commonly
affected.3 4 7 8 Bacterial orbital cellulitis attributable to sinu-
sitis is primarily a disease of the paediatric population,3 4

although it can affect any age group. Ferguson et al4 found
that 91% of the paediatric population with orbital cellulitis

had sinusitis, with 38% having multiple sinus involvement.
Some studies report a peak incidence between 6–15 year
olds,4 while others report a bimodal distribution, with
another peak in incidence at 60–70 years. There is also a
male preponderance to the condition,1 4 5 8 9 although no
satisfactory explanation can be offered for this observation. A
seasonal variation4 is attributable to the increased incidence
of upper respiratory tract infection at these times of the year.

Administration of oral antibiotics may change the pre-
sentation, which may be relevant if the patient has already
seen their general practitioner or been admitted to a
paediatric/other ward. It is not uncommon for children to
be admitted to a paediatric ward with an orbital infection.
Hereafter there may be a delay in further investigations and
specialist referral, as the urgency of the condition may not be
fully appreciated.

It is well reported that CT is the investigation of choice3–10

for orbital cellulitis, permitting accurate localisation of the
sinus infection and grading of the orbital inflammation.
Studies have shown that 30% of patients with suspected
preseptal cellulitis have evidence of orbital involvement on
CT scan.6

General management principles should include (1) obtain-
ing adequate specimens for microbiological studies; (2) high
dose broad range of intravenous antibiotics; (3) changing
antibiotics according to sensitivities; and (4) intervening
surgically at the appropriate time. This is usually after
24 hours, if there is no response to medical management.
The authors could find no agreed antibiotic regimen in the
literature. Principles of surgical management include (1)
temporary orbital decompression; (2) drainage of orbital or
subperiosteal abscess, via external or endoscopic routes; and
(3) drainage of effected sinuses.

There were no long term complications in this particular
case, but it does highlight that orbital inflammation should
not be immediately blamed on allergy. It needs sufficient
evaluation to exclude cellulitis or abscess formation, even
without clinically obvious sinusitis.

Orbital cellulitis usually presents to the general practi-
tioner, paediatrician, or accident and emergency department.
Rarely do the ENT surgeons or ophthalmologists see it
initially. Multiple abnormalities may be present, so close
cooperation between all these specialties is vital for the
successful management of this condition.

The authors believe that all patients with orbital inflam-
mation require hospitalisation and CT scan without delay. We
agree with Tole et al6 who concluded that ‘‘A high index of
suspicion and a low threshold for early specialist referral is
required for optimal management of orbital cellulits’’.
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Figure 2 CT scan showing the orbit with the optic nerve (a),
compressed by the orbital abscess (b). Proptosis and soft tissue swelling
(c) is also shown.

Box 1 Differential diagnosis

N Preseptal cellulitis

N Orbital cellulitis/abscess

N Dacryocystitis

N Trauma

N Allergic eye

N Uveitis

N Neoplasm

N Eyelid insect bite

Box 2 Important lessons

N Unilateral swelling of the orbit is more likely to be
infection than allergy

N Early referral from primary care or A&E is essential to
avoid serious complications

N Close cooperation between paediatrics, ophthalmol-
ogy, and ENT is vital to ensure optimum patient
management

Table 1 Difference in presentation

Infective Allergy

Subacute Acute
Pyrexial Apyrexial
Unilateral Bilateral
Eyelid oedema and erythema Eyelid oedema and erythema
Conjunctivitis Pruritis and conjunctivitis
Chemosis Blepharitis
Painful restricted eye movements Normal eye movements
Altered visual acuity Normal visual acuity
Relative afferent papillary defect Normal pupils
Proptosis History of topical

medication/allergen
Meningism
Possible other cranial nerve palsy
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Ludwig’s angina
K Saifeldeen, R Evans
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The case is described of an occurrence of Ludwig’s angina
with advanced stage of the disease with progressive and
rapid airway compromise and fatal consequence. A review
of the literature is undertaken to gain a better understanding
of the disease, and gives the opportunity for presenting a
summary of the key issues regarding this dreaded disease,
particularly the immediate management of it in the emer-
gency department.

A
previously healthy 40 year old man presented to our
accident and emergency department with difficulty
breathing. He had been taking antibiotics for a week

for a sore throat that had developed after dental extraction.
His symptoms had worsened with rapidly increasing short-
ness of breath during the past 24 hours. On arrival to our
department, he had noisy (gurgling) breathing with drooling
saliva, dyspnoea, dysphagia, and trismus. There was bilateral
submandibular tense swellings and cellulitis, larger on the
left. He was not able to protrude his tongue, which appeared
elevated. He was feverish (39.2 C̊) and had a pulse rate of
130/min. His blood pressure was 180/94 and a respiratory rate
of 25/min. His oxygen saturation was 95% on air and 99% on
15 l/min oxygen. Our immediate management of the patient
included maintaining his upright sitting posture with
continuous high oxygen flow administration.

The anaesthetic and ENT teams were involved immedi-
ately. He was given 6 mg of intravenous dexamethasone,
1.2 g of augmentin, intravenous hydration, and nebulised
adrenalin. Twenty minutes from arrival, the patient’s clinical
picture had not changed. As he appeared stable, a decision
was made for the immediate transfer of the patient to the
operating theatre for an emergency tracheostomy under local
anaesthetic followed by drainage of the submandibular
swellings under general anaesthetic. In the operating room
and before transferring the patient onto the operating table
he developed an acute complete airway obstruction and
respiratory arrest. An immediate tracheostomy and intuba-
tion performed. Asystole cardiac arrest followed. The patient
was successfully resuscitated five minutes after arrest. The
floor of the mouth was then drained. The patient was
transferred to the intensive care unit. He unfortunately
developed hypoxic ischaemic encephalopathy with failure to

gain consciousness, decerebrate extensor spasms of the upper
and lower limbs, and recurrent epileptic fits. He was
eventually weaned off the ventilator and started breathing
spontaneously. The neck swelling subsided and the drain was
removed. He was then transferred to the neurological
rehabilitation ward. He died of bilateral lower lobe broncho-
pneumonia, three weeks after his admission.

COMMENT
Ludwig’s angina is best described by Karl Friedrich Wilhelm
von Ludwig in 1836, as a rapidly and frequently fatal
progressive gangrenous cellulitis and oedema of the soft
tissues of the neck and floor of the mouth. It originates in the
region of the submandibular gland with elevation and
displacement of the tongue. The disease extends by con-
tinuity rather than lymphatic spread. Airway compromise has
been recognised as the leading cause of death. Mortality
exceeded 50%, but since the introduction of antibiotics in
1940s, improved oral and dental hygene, and aggressive
surgical approach the mortality was reduced significantly.
This resulted in the rare occurrence of the disease leaving
many physicians with increasingly limited experience of
Ludwig’s angina.

Most Ludwig’s angina infections are odontogenic.1 Other
causes include peritonsillar or parapharyngeal abscesses,
mandibullar fracture, oral lacerations/piercing, or submandi-
bullar sialodentitis. Predisposing factors include: dental
carries, recent dental treatment, systemic illnesses such as
diabetes mellitus, malnutrition, alcoholism, compromised
immune system such as AIDS, and organ transplantation and
trauma.2–5 In children, it can occur de novo, without any
apparent cause.6 7 Early recognition of the disease is of
paramount importance. Painful neck swelling, tooth pain,
dysphagia, dyspnoea, fever, and malaise are the most
common complaints. Neck swelling and a protruding or
elevated tongue are seen in the vast majority. Stridor,
trismus, cyanosis, and tongue displacement suggest an
impending airway crisis. Oedema and induration of the
anterior neck, often with cellulitis, may be present in
advanced cases. Early signs and symptoms of obstruction
may be subtle.

Airway compromise is always synonymous with the term
Ludwig’s angina, and it is the leading cause of death.
Therefore, airway management is the primary therapeutic

Correspondence to: Mr D R Strachan, Department of Otolaryngology,
Bradford Royal Infirmary, Duckworth Lane, Bradford BD9 6RJ, UK;
drstrachan@aol.com

Accepted for publication 11 March 2003

REFERENCES
1 Hodges E, Tabbara KF. Orbital cellulitis: review of 23 cases from Saudi

Arabia. Br J Ophthalmol 1989;73:205–8.
2 Bielory L. Allergic and immunologic disorders of the eye. Part II: ocular

allergy. J Allergy Clin Immunol 2000;106:1019–32.
3 Davis JP, Stearns MP. Orbital complications of sinusitis: avoid delays in

diagnosis. Postgrad Med J 1994;70:108–10.

4 Ferguson MP, McNab AA. Current treatment and outcome in orbital cellulitis.
Aust N Z J Ophthalmol 1999;27:375–9.

5 Seah LL, Fu ERY. Acute orbital cellulitis—a review of 17 cases. Ann Acad Med
Singapore 1997;26:409–14.

6 Tole DM, Anderton LC, Hayward JM. Orbital cellulitis demands early
recognition, urgent admission and aggressive management. J Accid Emerg
Med 1995;12:151–3.

7 El-Silimy O. The place of endonasal endoscopy in the treatment of orbital
cellulitis. Rhinology 1995;33:244–5.

8 Eufinger H, Machtens E. Purulent pansinusitis, orbital cellulitis and rhinogenic
intracranial complications. J Craniomaxillofac Surg 2001;29:111–17.

9 Moloney JRM, Badhan NJ, McRae A. The acute orbit: preseptal (periorbital)
cellulitis, subperiosteal abscess and orbital cellulitis due to sinusitis. J Laryngol
Otol 1987;12:1–18.

10 Starkey CR, Steele RW. Medical management of orbital cellulitis. Pediatr Infect
Dis J 2001;20:1002–5.

242 Goodyear, Firth, Strachan, et al

www.emjonline.com

 on 14 July 2005 emj.bmjjournals.comDownloaded from 

http://emj.bmjjournals.com


http://emj.bmjjournals.com













































