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Abstract

Background Necrotising fasciitis is an

uncommon but life-threatening soft tissue

infection characterised by rapidly spreading

inflammation and necrosis of skin, subcu-

taneous fat and fascia. Left untreated, the

mortality can be more than 70%. Early surgical

intervention can reduce morbidity and mortality.

Patients and methods This is a series of

11 patients who presented to our oculoplastic

and orbit unit with periocular necrotising

fasciitis over a period of five years. We present

the modes of presentation, predisposing

factors, diagnosis, and the multidisciplinary

team management of these patients.

Results Of the 11 patients, 1 patient died and

2 patients required intensive care management.

Of the 10 surviving patients, 8 patients needed

further surgical interventions for correction of

complications, like eyelid malposition, ptosis

and protective or corrective surgery in the form

of ectropion correction, skin grafting and other

rehabilitative procedures.

Conclusion To the best of our knowledge,

this is the largest series of periocular

necrotising fasciitis in the literature.

Necrotising fasciitis is a potentially fatal

condition, resulting in a high rate of mortality

and morbidity. Early surgical intervention

reduces the mortality. A high index of

suspicion is needed to make a prompt

diagnosis. These patients need expeditious

intervention and may require a long follow-up

and subsequent surgery for complications

related to scarring and other sequelae.
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Introduction

Necrotising fasciitis is a rare and potentially

fatal infection that spreads rapidly along the

subcutaneous soft tissue planes.1 It is seen more

commonly in immunocompromised or diabetic

patients. The term was first used by Wilson in

1952 to describe the most consistent feature of

the infection, necrosis of the fascia and

subcutaneous tissue with relative sparing of the

underlying muscle.2 It initially presents as

cellulitis, and rapidly progresses along the

superficial and deep facial planes leading to

necrosis of the fascia and the overlying

subcutaneous tissue and skin. Necrotising

fasciitis can progress rapidly to systemic toxicity

and even death if not promptly diagnosed and

treated. To date, there have been sporadic case

reports of periocular necrotising fasciitis and

only a few small case series.3 We present a series

of 11 patients with periocular necrotising

fasciitis, which, to the best our knowledge, is the

largest series in the literature. These patients

were managed in our oculoplastic and orbit

unit with a multidisciplinary team approach.

The necessity of immediate resuscitation, early

surgical debridement, and administration of

broad spectrum intravenous antibiotics4 and the

concurrent histopathological conformation of

the diagnosis in the management of this

potentially fatal condition is emphasised.

Materials and methods

This is a series of 11 patients diagnosed with

necrotising fasciitis managed by our

oculoplastic and orbit unit in conjunction with

the plastic surgery, dermatology and

microbiology teams. The patients presented

over a period of 5 years, between January 2000

and December 2005 at a university teaching
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hospital in the UK. The case notes, including documents

presenting symptoms and signs, operative procedures,

complications, and any further surgical rehabilitative

surgery were analysed. Blood investigations, done at the

time of initial presentation, and results of radiological

imaging were also retrospectively reviewed and

analysed, as were the reports of the histological

examination of the debrided tissue.

Results

There were nine male and two female patients in our

series. They ranged from 4-to-84 years of age. Six of the

patients had a history of preceding trauma; one patient

developed necrotising fasciitis following chickenpox

infection; and four of the patients had no significant

initiating aetiology. The patients presented with varying

degrees of unilateral or bilateral eyelid swelling, with or

without facial and cervical involvement. All presented

with rapidly progressing symptoms over 24–48 h. Two

patients were admitted directly to the high-dependency

units because of fluctuating levels of consciousness. All

patients had blood investigations carried out at the

time of admission and a computed tomography scan

(CT scan) of the affected region. They underwent

urgent debridement of the necrotic skin and

subcutaneous tissue, which was subjected to

histopathological examination.

Illustrative case report

A Caucasian male, 68 years of age was admitted with a

history of rapidly progressing left sided facial swelling

associated with severe pain. This was preceded by a six-

day history of a blister under his left nostril. The patient

was known to suffer from Sweet syndrome (acute febrile

neutrophilic dermatosis) for which he was immuno-

suppressed. On examination, there was swelling of the

left side of the face involving both upper and lower

eyelids, left cheek, left ear, left half of the neck, and upper

chest (Figure 1). The skin was erythematous, warm to

touch, and demonstrated serosanguinous blisters.

The eyelid skin showed necrotic patches and slough.

Visual acuity was 6/9 in both eyes; there was no relative

afferent papillary defect (RAPD); proptosis, or

involvement of the extraocular muscles. Anterior and

posterior segments were normal. The patient was febrile

with a temperature of 38 1C. His blood investigations

showed a haemoglobin of 6.7 g/dl, WBC (total white cell

count)¼ 20.9 cells9/l, CRP (C-reactive protein) 60 mg/l,

serum sodium¼ 139 mmol/l, blood glucose 9.6 mmol/l

and serum creatinine¼ 268 mmol/l. Eyelid swabs for

bacterial culture and sensitivity were taken. Urine

analysis showed haematuria (þ þ þ ) and proteinuria

(þ þ þ ). A diagnosis of necrotising fasciitis was made

on the clinical appearance and history. The patient was

immediately started on oral acyclovir, intravenous

benzylpenicillin, flucloxacillin, and metronidazole,

considering his past medical history of recurrent herpetic

Figure 1 (a) Erythema and swelling of left side of face. (b) Necrosis of eyelid skin. (c) Cicatricial ectropionFsequelae of debridement.
(d) Six months post reconstruction with forehead flap to the upper lid and full-thickness preauricular skin graft to the lower lid.
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infections and steroid therapy for Sweet Syndrome.

The extent of skin involvement was marked, and urgent

debridement of the necrotic tissue under a general

anaesthetic was performed. Laryngeal oedema was

noted on intubation and the patient required a

tracheostomy. On histopathological examination, the

debrided tissue showed acute inflammation and

widespread areas of necrosis, affecting the skin,

subcutaneous tissue, and fascia. An intraoperative swab

taken for bacterial culture and sensitivity, grew Group A

b-haemolytic Gram-positive streptococci. The diagnosis

of necrotising fasciitis was confirmed by histopathology

and culture from the necrotic wound and supported

by the clinical presentation and blood results.

Postoperatively, the patient needed intensive care where

he gradually recovered over three weeks.

Later, he developed a cictricial ectropion of the left

lower eyelid and contracture of the left upper eyelid

leading to corneal exposure, but with a good Bells

phenomenon. He also developed severe contracture and

scarring of the left side of his face and neck. Four months

following the debridement, revision of scar tissue and

reconstruction of the eyelids was performed with the

help of a midline forehead flap to the upper lid and a

full-thickness pre-auricular skin graft to the lower lid

with an acceptable result. Following the reconstructive

surgery, he maintained a good functional and cosmetic

outcome. His vision and function were preserved in both

eyes 3 years postoperatively.

Results of the cohort of 11 patients

All the patients presented with periorbital swelling and

erythema with or with out necrosis of the overlying skin.

All the patients were febrile on presentation with a

temperature ranging from 37.9 to 38.3 1C. The blood

pressure was stable in 10 of the 11, and 1 patient was

hypotensive on admission. Past medical history included

Sweet syndrome with immunosuppression secondary to

corticosteroids in one patient, and diabetes in four patients

of which one patient had hyperglycaemia, acidosis, sepsis,

and severe dehydration on admission. Blood investigation

in the cohort of patients showed haemoglobin levels of 6.7

to 15.6 g/dl (average 12.4 g/dl), total white blood cell

count 7.1 to 29 cells9/l (average 15.3 cells9/l), blood glucose

level 4.8 to 11 mmol/l (average 9.38 mmol/l), CRP 60 to

372 mg/l (average 191.75 mg/l), serum sodium 129 to

140 mmol/l (average 137.62 mmol/l), serum potassium 3.1

to 4.6 mmol/l (average 3.8 mmol/l), serum urea 4.5 to

13.5 mg/l (average 8.01 mg/l), serum creatinine 48 to

286mmol/l (average 128.5mmol/l). All the patients were

examined by a multidisciplinary team comprising

oculoplastic surgeons, plastic surgeons, dermatologists,

ENT surgeons, and miocrobiologists. All the 11 patients

received broad-spectrum intravenous antibiotics,

metronidazole and nasal oxygen. Urgent debridement of

the nonviable tissue was expeditiously carried out in all

the patients and the tissue was sent for histopathological

examination. The histopathology showed acute and

chronic inflammatory infiltration of the subcutaneous

tissue and fascia, with widespread areas of necrosis of the

overlying skin, as well as the subcutaneous tissue, itself

consistent with necrotising fasciitis. Swabs were taken

from the wound in all cases and sent for culture and

sensitivity. All swabs grew gram-positive cocci of which

eight were identified as Group A b-haemolytic

streptococci; three patients also grew staphylococci.

CT scan of the affected area demonstrated diffuse

soft-tissue swelling. Of the 11 patients, 1 died because

of systemic shock and multiorgan failure. Of the

10 surviving patients, 2 patients did not need any

rehabilitative surgery and recovered well. One patient lost

the sight in his affected eye secondary to a central retinal

artery occlusion. The remaining eight patients required

rehabilitative and reconstructive surgery, after the acute

phase had settled. This was in the form of correction of lid

malposition, ptosis correction, skin grafts, and flaps. Nine

of the surviving ten patients had preservation of vision

and good functional and cosmetic results.

Discussion

Necrotising fasciitis is an uncommon but life-threatening

soft-tissue infection.5–8 It is characterized by rapidly

spreading inflammation and necrosis of skin,

subcutaneous fat, and fascia and is more common in

diabetics and immunosuppressed individuals.8,9

Although it can affect any age group, adults are known to

be more commonly affected than children.6 A review of

163 patients with necrotising fasciitis showed that 10%

involve the head and neck region.10 Necrotising fasciitis

rarely involves the periocular skin, with less than 60

well-documented case reports over the last 50 years.11–13

Clinically, there are three subtypes of necrotising fasciitis,

namely fulminant, acute, and sub-acute. The fulminant

variety is characterised by a very rapid onset and

progression and, in severe cases, can result in circulatory

shock and multi-organ failure. The acute variety

progresses over a few days and generally involves large

areas of skin. The subacute type progresses insidiously

over a number of weeks and only a localised area may be

affected.8 b-Haemolytic streptococci are responsible for

fulminant and acute cases, whereas sub-acute cases are

generally polymicrobial.6,8,14,15 The incidence of

necrotising fasciitis has increased in the past decade as a

result of the resurgence of group A streptococcal

infection.16 The streptococcal M protein has been

identified as a potent inducer of inflammation and seems
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to be responsible for the severity of necrotising fasciitis.17

Other bacteria have also been implicated in the

pathogenesis of necrotising fasciitis like Escherichia coli,18

Kleibsella pneumoniae,19 and Moraxella.20

Trauma to the eyelid in the form of minor blunt injury,

insect bites, surgical blepharoplasty,21,22 and laser

blepharoplasty23 have been reported as causative factors

in the development of necrotising fasciitis. But, it may

develop de novo in nontraumatised skin as well.

Thrombosis of the microcirculatory vessels of superficial

fascia leads to secondary gangrene of the skin and

forms the basis for the pathogenesis of this condition.

Periocular necrotising fasciitis can have devastating

complications. Central retinal artery occlusion with loss

of vision and exenteration for deep orbital involvement,

has been reported.24 Early surgical intervention reduces

morbidity and mortality significantly; left untreated, the

mortality ranges between 30–70%.7,23 In patients with

periorbital necrotising fasciitis, the mortality rate has

been reported to be 10%.12,15

Diagnosis is difficult in the early course of the disease

because of the paucity of cutaneous findings.8,25 Also, the

use of pre-admission antibiotics modify the clinical

picture adding to the diagnostic difficulty.8 LRINEC

(Laboratory risk indicator for diagnosis of necrotising

fasciitis) is considered a robust way to detect early cases

and involves scoring blood investigations including the

total white blood count (WBC), C-reactive protein (CRP),

haemoglobin level, serum sodium level, serum creatinine

level, and the blood glucose level.26 This clinical score

was developed on the basis of retrospective studies, and

has not been validated prospectively. Our series of cases

had a score ranging from 0 to 8, 4 patients had a score of

6 or more and 1 patient had a score of 0. The scores did

not correlate with the severity of the condition. It would

be useful in future studies on periocular necrotising

fasciitis to be able to identify an alternative indicator that

is more sensitive for the early detection of necrotising

fasciitis than the LRINEC score. Imaging in the form of

X-rays, CT Scans, and MRI have been used to help in the

diagnosis, but these modalities may not demonstrate

facial involvement early in the disease process.24,27,28

The mode of presentation is with pale-red, tense,

swollen skin. The patient complains of severe pain and is

febrile. The infection spreads subcutaneously, and,

within 1 to 2 days, the skin becomes cyanotic with

irregular erythematous borders and serosanguinous

bullae. Secondary gangrene of the overlying fascia and

skin develops within hours to 4 to 5 days.29 The

necrotising fasciitis may involve both the eyelids owing

to the minimal resistance offered by the subcutaneous

tissue over the bridge of the nose.29

The key to successful management of necrotising

fasciitis is early diagnosis and intervention.6,14,19 The use

of hyperbaric oxygen and intravenous immunoglobulin

have been recommended by some researchers, but are

more useful as adjuncts to broad-spectrum intravenous

antibiotic therapy and early debridement.30–32 It is vital

for the patient to understand the seriousness of the

condition, the implications if urgent surgical debridement

is not undertaken, and the consequences and sequelae of

the surgical debridement itself. In our series of 11 patients,

1 patient died of severe systemic complications, and 1

patient lost the sight secondary to a central retinal artery

occlusion. Yet, prompt management, in the form of

intravenous antibiotics and surgical debridement, saved

not only the vision but also the lives of the other nine

patients. Eight patients required rehabilitative and

reconstructive surgery to the eyelids giving a good

cosmetic and functional outcome.

To conclude, necrotising fasciitis is a serious and

potentially disfiguring and life-threatening infection. As

it can occur after routine procedures like blepharoplasty

and is potentially blinding, it is important for

ophthalmologists to be able to diagnose and manage this

condition. A high index of suspicion is needed for

diagnosis that is predominantly clinical, and for which

biochemical, and imaging are useful adjuncts.

Histopathology is diagnostic. CT Scan of the affected area

did not modify the management of the patients in our

series. The LRINEC score, calculated in retrospect for

each patient, did not correlate with the severity of the

necrotising fasciitis in our series. A multidisciplinary

approach for the comprehensive care of these patients is

mandatory. While managing these patients, intensive

care facilities should be made available and long-term

follow-up and management of complications must be

discussed and planned with the patient.

Summary

What was known before
K Necrotising fasciitis is a serious and potentially disfiguring

and life-threatening infection. As it can occur after routine
procedures like blepharoplasty and is potentially blinding,
it is important for ophthalmologists to be able to diagnose
and manage this condition. There are a handful of case
series in the literature on this condition; the most recent is a
series of seven patients in Ophthalmology.

What this study adds

K This article reviews the previous literature and emphasizes
that a high index of suspicion is needed for diagnosis that is
clinical and biochemical. The LRINEC criteria, a more
recently developed diagnostic tool for necrotising fasciitis,
which was applied retrospectively to our group of patients,
was not found to correlate with the severity of periocular
necrotising fasciitis. A multidisciplinary approach for the
comprehensive care is mandatory. While managing these
patients, intensive care facilities should be made available
and long-term follow-up and management of complications
must be discussed and planned with the patient.
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