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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

Orbital cellulitis and abscess formation are rare complica-
tions of sinusitis, however acute orbital inflammation is
secondary fo 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.

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°C. 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 18x10°1 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.

! 14 year old boy presented to the accident and
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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 al' 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.’
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.

Left sided periorbital swelling and proptosis.

Figure 1
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Periorbital swelling

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.

Table 1 Difference in presentation
Infective Allergy
Subacute Acute
Pyrexial Apyrexial
Unilateral Bilateral

Eyelid oedema and erythema
Pruritis and conjunctivitis
Blepharitis

Normal eye movements
Normal visual acuity

Normal pupils

History of topical
medication/allergen

Eyelid oedema and erythema
Conjunctivitis

Chemosis

Painful restricted eye movements
Altered visual acuity

Relative afferent papillary defect
Proptosis

Meningism
Possible other cranial nerve palsy

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.' >
Ethmoidal and maxillary sinuses are most commonly
affected.” * 7 * Bacterial orbital cellulitis attributable to sinu-
sitis is primarily a disease of the paediatric population,’*
although it can affect any age group. Ferguson ef al* found
that 91% of the paediatric population with orbital cellulitis

Box 1 Differential diagnosis

Preseptal cellulitis
Orbital cellulitis/abscess
Dacryocystitis

Trauma

Allergic eye

Uveitis

Neoplasm

Eyelid insect bite
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Box 2 Important lessons

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

o Early referral from primary care or A&E is essential fo
avoid serious complications

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

had sinusitis, with 38% having multiple sinus involvement.
Some studies report a peak incidence between 6-15 year
olds,* while others report a bimodal distribution, with
another peak in incidence at 60-70 years. There is also a
male preponderance to the condition,'*”*” although no
satisfactory explanation can be offered for this observation. A
seasonal variation® 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 choice
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.®

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 ef al® who concluded that “A high index of
suspicion and a low threshold for early specialist referral is
required for optimal management of orbital cellulits”.

3-10
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Ludwig’s angina

K Saifeldeen, R Evans

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.

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°C) 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 I/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

ﬁ previously healthy 40 year old man presented to our
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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.' 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.”” In children, it can occur de novo, without any
apparent cause.’’ 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
clevated 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
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concern.® The treatment plan for each patient should be
individualised and based on a number of factors. The stage of
the disease and comorbid conditions at the time of presenta-
tion, physician experience, available resources, and personnel
are all crucial factors in the decision making.” Immediate
involvement of the anaesthetic and otolaryngology team is
crucial. If surgical procedure is necessary, then airway control
becomes mandatory. Airway observation policy is appropriate
in selected cases of lesser severity. It entails aggressive
medical treatment and close observation, monitoring, and
regular examination." Flexible nasotracheal intubation
requires skills and experience, if it is not feasible, cricothyro-
tomy and tracheostomy under local anaesthetic may be
required, and this is occasionally performed in the emergency
department in those with advanced stage of the disease.
Tracheostomy and cricothyrotomy can in such cases be
associated with difficulties and complications.' Endotracheal
intubation is associated with high rate of failure with acute
deterioration in respiratory status resulting in emergency
“slash” tracheostomy. Elective awake tracheostomy is a safer
and more logical method of airway management in patients
with a fully developed Ludwig’s angina."

Observations from previous case studies have suggested
that the use of intravenous dexamethazone and nebulised
adrenaline often allow intubation to be carried out under
more controlled conditions, often avoiding the need for
tracheostomy or criccothyroidotomy. An initial dose of 10 mg
of dexamethasone is followed by 4 mg every six hours for
48 hours. The dexamethasone reduces oedema and cellulitis,
it provides the initial chemical decompression protecting the
airway and allows improved antibiotic penetration into the
area.” " Nebulised adrenaline (1 ml of 1:1000 diluted to 5 ml
of 0.9% saline) is believed to be safe and effective in reducing
upper airway obstruction of differing aetiologies."”” Causative
bacteria are usually a mix of aerobes and anaerobes,
including mouth organisms such as streptococci or staphy-
lococci.” ® 2 High doses of penicillin G, with metronidazole or
clindamycin or co-amoxiclav, are all good initial agents.
Aerobic Gram negative organisms are uncommon in deep
neck abscesses and the use of gentamicin is not recom-
mended in the initial management."” The patient must be
maintained in a sitting posture, and should never be left
unattended. Other complications such as descending necro-
tising mediastinitis usually occur through the retropharyn-
geal space (71%) and the carotid sheath (21%).' The use of
contrast enhanced computed tomography is not essential to
confirm the diagnosis of Ludwig’s angina but it is used to
assess the extent of the abscess in all cases of retropharyngeal
extension."

In conclusion, Ludwig’s angina is a potentially lethal
disease. We believe that many accident and emergency
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departments have limited experience with the disease
because of its rare occurrence. Management must entail
early diagnosis and the immediate aggressive medical
approach by the emergency, anaesthetic, and otolaryngology
teams, with securing and maintaining the airway being the
primary goal in all patients presenting with Ludwig’s angina.
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Endocarditis diagnosed as multilobar, community acquired

pneumonia
C D Muntan, M Haydel

ith the introduction of penicillin in the 1940s, the
Wmortality rate from infective endocarditis (IE)

decreased from 100% to about 30%.' Despite newer
antibiotics and other medical advances, the mortality rate
remains 16% to 46%, and the annual incidence for the
general population is 24 to 62 cases per million.>"!

Infective endocarditis has changed over the decades from a
disease infecting rheumatic heart defects to an iatrogenic and
self inflicted entity. With advances in invasive medical
techniques and an increase in intravenous drug use, the
prevalence of staphylococcus aureus has now surpassed
streptococcus as the most common cause of IE.'™” In
addition, there is an increasing prevalence of resistant
bacteria, poor compliance with treatment regimens, and risk
of complications years later.*'*

The initial presentation to the emergency department (ED)
is usually vague and non-specific, especially among intra-
venous drug users, and the number of missed diagnoses is
unknown.” The following case illustrates IE and its
presentation and management.

A 23 year old woman presented to the ED complaining of
lower extremity pain and swelling for five days. The patient
was seen at an outlying ED six days previously, with a three
week history of subjective fever and cough. She was
diagnosed with multilobar, community acquired pneumonia
and was prescribed levofloxacin. The fever continued; she
developed bilateral knee and ankle pain, and a rust coloured
sputum. The patient denied rashes, insect bites, chest pain, or
vaginal discharge. Her medical history was negative for
sexually transmitted diseases, heart murmurs, rheumatic
fever, intravenous drug use, or recent dental work.

On physical examination, her pulse was 144 beat/min,
blood pressure 109/46, respirations 28 breath/min, tempera-
ture 39.4°C, pulse oximetry 99% on room air. She had a
normal mental status. Her mucous membranes were dry and
her jugular veins were flat. She had no cardiac murmurs or
gallops. She had bibasilar crackles and decreased breath
sounds bilaterally although was not in respiratory distress.
Her right third metacarpophalageal joint was swollen and
tender, and she had mild bilateral swelling of the ankles
without erythema, warmth, or tenderness. She had no
rashes, peripheral oedema, Osler’s nodes, splinter haemor-
rhages, Janeway lesions, or Roth’s spots.

ED management included normal saline bolus for sus-
pected dehydration, acetaminophen, laboratory investiga-
tions, and chest radiograph. After two litres of intravenous
fluids, repeat vital signs were: pulse 102 beat/min, blood
pressure 100/52, respirations 28 breath/min, temperature
37.7°C. A repeat cardiac examination revealed a II/VI systolic
murmur at the left lower sternal border. Her chest radiograph
showed focal confluence of opacities peripherally in the
middle lung zones and lung bases that were consistent with
infection or septic emboli. Her white blood cell count was
16.5 with 67 segs, 16 bands, 10 lymphocytes, and 7
monocytes. Her urine pregnancy test and urine analysis were
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Computed tomography of chest.

Figure 1

negative. Her electrolyte panel was normal but sedimentation
rate was 95.

The patient was prescribed immediately intravenous
nafcillin and gentamicin. While in the ED, a transthoracic
echocardiogram and computed tomography of the chest were
ordered, and the internal medicine team was consulted.
Computed tomography showed innumerable peripheral
opacities, many of which displayed central cavitations;
consistent with septic emboli (fig 1). The transthoracic echo
showed large mobile masses on the tricuspid valve. Under the
modified Duke criteria, the patient’s new murmur and
echocardiogram results met two major criteria, categorising
the diagnosis as “definite” infective endocarditis.” '* "

Once admitted, a transoesophageal echocardiogram
showed vegetations on all tricuspid leaflets, severe tricuspid
regurgitation, and evidence of early right sided dilatation.
Blood cultures from all four bottles grew staphylococcus
aureus, sensitive to oxacillin (MSSA). The cardiothoracic
surgical team evaluated the patient and recommended valve
replacement surgery. The patient refused surgery and was
discharged home after completing a six week course of
intravenous antibiotics.

DISCUSSION

Since the publication of the Duke criteria in 1994, many
studies have validated the sensitivity, emphasised the use of
echocardiography, and offered suggestions for modification
of the criteria."" '""” The modified Duke criteria now include
three major (new murmur, positive blood cultures, vegeta-
tions found on echocardiogram) and six minor (predisposi-
tion, fever, vascular phenomena, immunological phenomena,
microbiological findings, other echocardiographic evidence)
criteria. To date, no studies have validated whether this
improved criteria has decreased the mortality rate. In
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