
Introduction

Extensively reported in the general surgery literature [1,
2, 3], necrotizing fasciitis is an acute soft-tissue infection
rarely seen in the head and neck area. Life-threatening
cervical fascial space infections most commonly origi-
nate from suppurative complications of dental or
oropharyngeal infections. From these sites, infection
may extend along natural fascial planes into the deep
cervical spaces or vascular compartments. Because of a
rapid and fulminant course of necrotizing fasciitis,
prompt recognition, adequate antimicrobial therapy
and early radical surgical dØbridement are the keys to a
successful outcome. Unfortunately, because of its low

incidence, many physicians are unfamiliar with this con-
dition. However, any delay in diagnosis of these severe
infections increases the risk of morbidity and mortality
[4].

Recently, an increased incidence of cervical necrotiz-
ing fasciitis among patients in Lyon, France, prompted
us to report our experience with this uncommon condi-
tion. This study describes the clinical course, therapeu-
tic procedures and outcome of 20 consecutive patients
admitted to our Intensive Care Unit (ICU) with the di-
agnosis of cervical necrotizing fasciitis requiring me-
chanical ventilation. To our knowledge, this is one of
the largest case series reported.
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Abstract Objective: To evaluate
clinical and microbiologic charac-
teristics, modalities of treatment and
outcome of patients with cervical
necrotizing fasciitis admitted to our
institution.
Design: Retrospective clinical in-
vestigation.
Patients and methods: We reviewed
the charts of 20 consecutive patients
hospitalized in our Intensive Care
Unit between January 1987 and
June 1998 with the diagnosis of cer-
vical necrotizing fasciitis.
Results: All the patients required
mechanical ventilation. Four of
them had mediastinal involvement.
The organisms most commonly im-
plicated included Streptococcus,
Prevotella, and Peptostreptococcus
species. Patients with adequate sur-
gery had a better outcome than
those with inadequate surgical pro-

cedures. Because no evidence-based
recommendations exist in the field
of head and neck infections, hyper-
baric oxygen was not used as ad-
junctive therapy. Of the 20 patients,
3 (15 %) died.
Conclusion: The main finding of this
study is that prompt, rather than de-
layed, surgical dØbridement corre-
lates with a decrease in morbidity
and mortality. However, no definite
conclusion is justified due to the rel-
atively small number of patients.
Immediate radical dØbridement,
and early redØbridement if needed,
appropriate antibiotics and inten-
sive care support are critical in con-
trolling these life-threatening infec-
tions.
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Patients and methods

The records of all the patients who were admitted with the diagno-
sis of cervical necrotizing fasciitis to the ICU of Edouard Herriot
Hospital, Lyon, France, between January 1987 and June 1998
were reviewed retrospectively. Edouard Herriot University Hospi-
tal is an 1100-bed inner-city teaching hospital located in Lyon,
France. The ICU is a 30-bed medical and surgical facility to which
about 1200 patients are admitted each year. The patients' data in-
cluded demographic information, admitting leukocyte count, ori-
gin of infection, predisposing factors, clinical presentation and
chest radiograph, duration of infection until surgical intervention,
bacteriological findings, treatment method, duration of mechanical
ventilation and hospitalization in the ICU, and outcome. The sever-
ity of acute illness on admission was assessed with the Simplified
Acute Physiology Score II (SAPS II) [5]. Cervical necrotizing fasci-
itis was defined as a soft-tissue infection with fascia involvement
that spreads beyond the submandibular space. All cases of facial
necrotizing fasciitis were excluded from the study.

Antibiotic therapy was considered adequate if any agent was
active in vitro against the isolate. It was deemed inappropriate if
the isolate was resistant to the antibiotic being used. Surgical treat-
ment was also analyzed retrospectively and was considered ade-
quate when: (1) surgery was instituted as soon as the diagnosis of
cervical necrotizing fasciitis was considered, (2) initial dØbride-
ment of all affected areas was sufficient and (3) re-exploration
and dØbridements were performed as needed until all necrotic tis-
sues were eradicated. The data were compared using the Mann-
Whitney test.

Results

Patient characteristics

During the study period, 20 patients with cervical necro-
tizing fasciitis required intensive care, 5 of them be-
tween 1987 and 1993, and 15 between 1994 and 1998
(see Table 1). Seven patients were referred because of
failure to improve after primary therapy; the other 13
presented for primary therapy. The mean age of the pa-
tients was 42 years (range 12±65 years). Nineteen of
them were male and there was only one female. Predis-
posing medical conditions for development of cervical
necrotizing fasciitis were found in seven of the 20 cases:
immunosuppression in five, obesity and diabetes in
one, and renal failure in one. In the other 13 patients,
fasciitis developed without underlying conditions. The
mean SAPS II on admission was 29 (range 6±69). The
mean body temperature on admission was 39.4 �C
(range 38.0±41.1 �C) and the white blood cell count
13.2 cells/mm3 (range 1.7±26.3 cells/mm3). Mechanical
ventilation was required for all the patients with a
mean duration of 17 days (range 1±75 days). The mean
length of stay in the ICU was 21 days (range
1±80 days). Among the 20 patients, two had evidence
of severe sepsis on admission and four experienced sep-
tic shock according to the criteria of Bone et al.[6].

Origin of infection

Dental infection was the initial source of cervical necro-
tizing fasciitis in six patients. The origin was pharyngeal
in six other cases, iatrogenic in four, post-traumatic in
one and of unknown origin in three cases.

Clinical presentation

At physical examination, local manifestations were
most commonly painful edema (95 %), erythema
(85 %), crepitus (20 %) and skin necrosis (10 %). Other
common symptoms were dysphagia in 11 patients, tris-
mus in 7, and dyspnea in 4. Mediastinal extension oc-
curred in four patients (20 %) but was suspected in
only two instances because of abnormal chest X-rays.
Such a complication was missed by chest radiography
but revealed by cervico-thoracic computed tomography
in two cases.

Microbiology

The bacteriological findings are presented in Table 2.
The cultured organisms from specimens obtained at
the initial site of infection showed the presence of mixed
flora of anaerobic and aerobic bacteria in 25 % of the
patients. A single aerobic organism was isolated in five
cases and a mixed aerobic flora in four. Among these
bacteria, streptococcal species and Staphylococcus au-
reus were the most commonly isolated. Gram-negative
bacteria grew in only one instance. Anaerobes were iso-
lated in six patients, and the most common organism
was Prevotella, which was found in four of them. No
Clostridium species were recovered. A pure growth of
anaerobic bacteria was found in two patients. Candida
albicans grew in a liver transplant recipient receiving ta-
crolimus. Four specimens had no growth, probably due
to previous antimicrobial therapy or inappropriate col-
lection, transport or storage of the specimen.

Surgical treatment

Surgical management was considered appropriate in 14
cases and inappropriate in 6. Of these six patients, four
had an incorrect initial dØbridement and drainage. In
the remaining two patients, re-exploration was delayed
despite progression of the disease. The mean delay be-
tween diagnosis and surgery was 1 day (range: 0±5).
The mean number of surgical re-explorations in the op-
erating room under general anesthesia was five (range:
0±29). All these re-explorations were repeated within
48 h.
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Table 1 Summary of patients with cervical necrotizing fasciitis

Cases Age Sex Year Comorbidity Causes Complications Bacteriology Antibiotics Surgery Outcome

1 26 M 1987 Cortico-
steroids

Odonto-
genic

None Streptococcus
milleri,
Porphyromonas

piperacillin,
pefloxacin,
metronidazole

Adequate Survived

2 41 M 1987 None Pharyngeal Mediastinitis,
pericarditis,
pleural
effusion

Streptococcus
milleri,
Porphyromonas,
Actinomyces

penicillin G,
metronidazole,
pefloxacin,
amphotericin B

Inadequate Died

3 51 M 1987 None Unknown None E. coli, P,
mirabilis, S,
marcescens, E,
faecalis

ticar/clav Inadequate Died

4 62 F 1988 Diabetes,
obesity

Pharyngeal Mediastinitis Streptococcus
milleri

amox/clav,
pefloxacin,
metronidazole

Adequate Survived

5 38 M 1990 Cortico-
steroids

Pharyngeal None Streptococcus
milleri,
Prevotella

ceftazidime,
pefloxacin,
metronidazole

Adequate Survived

6 54 M 1994 None Odonto-
genic

None Streptococcus A amox/clav,
pefloxacin,
amikacin

Inadequate Survived

7 65 M 1994 None Unknown Mediastinitis Staphylococcus
aureus, Strepto-
coccus A

amox/clav,
netilmicin

Inadequate Survived

8 27 M 1994 None Iatrogenic None Streptococcus
milleri,
Prevotella

piperacillin,
metronidazole,
netilmicin,
fluconazole

Adequate Survived

9 43 M 1996 None Posttrau-
matic

None Streptococcus A amox/clav,
gentamicin

Adequate Survived

10 60 M 1996 None Odonto-
genic

None Sterile ceftriaxone,
amikacin,
metronidazole

Adequate Survived

11 27 M 1996 None Iatrogenic None Staphylococcus
aureus,
Streptococcus B

amox/clav,
metronidazole

Adequate Survived

12 75 M 1996 None Iatrogenic None Staphylococcus
aureus, Strepto-
coccus milleri

oxacillin,
netilmicin,
metronidazole

Adequate Died

13 43 M 1997 Cortico-
steroids

Pharyngeal None Sterile cefotaxime,
amikacin,
metronidazole

Adequate Survived

14 31 M 1997 HIV Odonto-
genic

None Streptococcus A amox/clav,
netilmicin,
metronidazole

Adequate Survived

15 32 M 1997 Cortico-
steroids

Pharyngeal Mediastinitis,
pericarditis,
pleural
effusion

Prevotella amox/clav,
gentamicin

Inadequate Survived

16 31 M 1997 Renal
failure

Unknown None Streptococcus A amox/clav,
netilmicin

Adequate Survived

17 12 M 1997 None Odontogenic None Sterile amox/clav,
amikacin

Adequate Survived

18 57 M 1997 None Odontogenic None Prevotella,
Fusobacterium

amox/clav,
gentamicin

Inadequate Survived

19 43 M 1997 Cortico-
steroids

Iatrogenic None Candida pip/tazo,
ofloxacin,
fluconazole

Adequate Survived

20 19 M 1998 None Pharyngeal None Sterile amox/clav,
gentamicin

Adequate Survived



Medical management

Empiric antibiotics were administered to each patient.
A single antibiotic was given in 1 of the 20 cases, a com-
bination of two in 8, a combination of three antibiotics
in 9 and a combination of three antibiotics and one anti-
fungal in 2 patients. In all cases but one, the empirical
antibiotic therapy was appropriate. The drugs most fre-
quently used were amoxicillin/clavulanate in 11 cases,
metronidazole in 10 cases, aminoglycosides in 13 cases
(netromicin in 5, gentamicin and amikacin in 4), fluor-
oquinolones in 6 cases, ureidopenicillins and third-gen-
eration cephalosporin in 3. In all cases, the initial regi-
men was subsequently modified according to bacterio-
logical results and antibiotic sensitivity testing.

Despite the fact that our ICU is one of the few public
hyperbaric facilities in France and because the role of
hyperbaric oxygen therapy in cervical necrotizing infec-
tion has not been fully evaluated, none of the patients
were treated with hyperbaric oxygen.

Complications and outcome

The overall mortality was 15% (3/20 patients). Of these
three patients, two died during the 1987±1993 period
and one during the 1994±1998 period. Adequate surgi-
cal management was associated with better outcome
and shorter duration of hospitalization in the ICU. Of
the six patients in whom surgery was considered inade-

quate, two died (33 %), compared to 1 of the 14 patients
with adequate surgery (7 %): a non-statistical differ-
ence. The mean ICU length of stay for these patients
was 38 � 28 days compared to 13 � 8 days (p = 0.07).
Conversely, our data show that time elapsing before pri-
mary surgery was not associated with a higher rate of in-
hospital complications.

Discussion

Soft-tissue infections include a spectrum of diseases
ranging from folliculitis to life-threatening clostridial
myonecrosis. Necrotizing fasciitis is the generic term
used to describe an infection that spreads at the fascial
level. It begins around a deep abscess and on the fascial
plane there is little resistance to the lateral spread of
bacteria, so that extensive areas rapidly become in-
volved. Myonecrosis represents the end stage of necro-
tizing fasciitis. Once the bacteria breach the fascia, they
spread longitudinally along the muscle bundles. At op-
eration, the fascia is necrotic, with irregular areas of
blackened muscle extending longitudinally along a fas-
cial sheath. The localization of the infection varies con-
siderably, but necrotizing fasciitis of the head and neck
region is rare in comparison with other regions of the
body [7, 8, 9, 10, 11, 12]. Several factors have been im-
plicated in the occurrence of necrotizing fasciitis. Pa-
tients with obesity, diabetes [13], immunosuppression
[14, 15] and renal failure are at increased risk. Further-
more, intravenous drug abusers and patients on non-
steroidal anti-inflammatory agents are reported to be
at greater risk of developing the disease [16]. However,
it also occurs in young, previously healthy individuals
[17].

Cervical necrotizing fasciitis may arise from sources
throughout the neck. An odontogenic source is the one
most commonly found in the literature [18] as well as in
our study. As previously described in the general sur-
gery literature [19], an idiopathic cervical necrotizing
fasciitis occurred in about 5% of our patients. In four
other cases, cervical necrotizing fasciitis occurred as an
iatrogenic complication. In two patients, infection de-
veloped following percutaneous tracheostomy, as previ-
ously described [20]. In the other two it was due to
esophageal perforation: one following an endoscopic
procedure, the other as a complication of rachidian sur-
gery.

Complications of cervical necrotizing fasciitis include
airway obstruction, pneumonia, jugular venous throm-
bophlebitis and mediastinitis. Recent recommendations
suggest that computed tomography scan may be helpful
in delineating the extent of spread of the infection, in or-
der to plan the most appropriate surgical approach [21].
Moreover, in two of our patients, this examination was
more accurate than clinical evaluation and chest roent-
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Table 2 Organisms identified in patients with cervical necrotizing
fasciitis

Bacteria No. of isolates

Aerobic Gram-positive cocci 18
Streptococcus milleri group 6
Group A streptococcus 5
Group B streptococcus 1
Enterococcus faecalis 3
Staphylococcus aureus 3

Aerobic Gram-negative bacilli 3
Escherichia coli 1
Proteus mirabilis 1
Serratia marcescens 1

Anaerobic Gram-positive bacilli 1
Actinomyces spp. 1

Anaerobic Gram-positive cocci 3
Peptostreptococcus spp. 3

Anaerobic Gram-negative bacilli 7
Prevotella spp. 4
Porphyromonas spp. 2
Fusobacterium spp. 1

Fungi 1
Candida albicans 1

No organisms identified 4



genogram in detecting mediastinal involvement. As re-
cently reported [11], we suggest the routine use of early
cervico-thoracic computed tomography.

Many reports of necrotizing fasciitis demonstrate
polymicrobial infections [22]. The invasiveness is often
influenced by synergistic interactions among multiple
species. In the cervical area, mixed aerobic-anaerobic
organisms reflect oral flora. Our bacteriological data
provide confirmation of this finding. Streptococcal spe-
cies grew in 12 cases, in 6 of whom anaerobes were iso-
lated. Group A streptococci have been recognized as
causing necrotizing fasciitis for a long time, but recent
reports have emphasized the re-emergence of aggres-
sive infections due to this organism [23, 24]. Interesting-
ly, we detected five invasive group A streptococcal in-
fections during the recent period (1994±1998), but none
during the first period (1987±1993). This could partly
explain the increase in the incidence of cervical necro-
tizing fasciitis in recent years.

The most common anaerobic organism seen in our
patients was Prevotella. Previously designated as
Bacteroides spp., these anaerobic Gram-negative bacilli
reach their largest concentration in the tonsillar crypt,
the crypt of the tongue and dental plaque. Prevotella
has been found as a cause of chronic sinusitis, brain ab-
scess, ventilator-associated pneumonia [25] and vascu-
lar graft infection [26]. The initial antimicrobial thera-
py, therefore, needs to be based on the evidence of the
prominent role played by Streptococci and anaerobic
bacteria, and we believe that the administration of
amoxicillin/clavulanate in combination with an ami-
noglycoside could be the therapy of choice, with read-
justment if necessary once cultures and antimicrobial
sensitivities are known. However, even with appropri-
ate antimicrobial therapy, infection may progress due
to the fact that vascular thrombosis precludes antibiotic
penetration to the site of infection. Early and adequate
surgery, regardless of how radical, is therefore crucial
[27].

The soft tissue should be meticulously dØbrided to vi-
able margins at the time of primary exploration. The pa-
tient should undergo repeated operative dØbridement
until no additional necrotic areas are encountered.

Some investigators advocate routine surgical re-exami-
nation of the infected area within 24 h to ensure ade-
quate dØbridement of infected tissue [28]. Moreover,
our results are in agreement with those of Voros et al.
who recognized that early and radical operation is the
most important factor affecting outcome in general sur-
gery[29]. However, even if our data show that adequate
surgery is associated with a better outcome, we fail to
demonstrate any statistical difference in terms of mor-
tality. This is probably due to the small number of pa-
tients in our study. In addition to antimicrobial and sur-
gical treatment, hyperbaric oxygen therapy has been
proposed by some authors as an adjunctive therapy of
soft-tissue infections [30]. The justification for this
comes from animal studies [31, 32], anecdotal reports
[33] and small retrospective human studies [34, 35]. In
clostridial myonecrosis, clinical and experimental data
suggest that early treatment with hyperbaric oxygen
could be of benefit. However, there is no evidence of
clinical efficacy in non-clostridial infections, especially
in the head and neck area. Moreover, the rationale of
enhancing PO2 in infected areas to suppress anaerobe
growth may be deleterious because aerobic organisms
are an important part of so-called anaerobic infections.
Finally, it must be kept in mind that hyperbaric oxygen
treatment can induce side effects, especially in critically
ill patients, such as barotrauma, pneumothorax and oxy-
gen toxicity. Before routinely administering hyperbaric
oxygen as an adjunctive treatment of cervical necrotiz-
ing fasciitis, therefore, prospective, randomized studies
must be undertaken.

In conclusion, necrotizing fasciitis is a life-threaten-
ing complication of routine head and neck infections.
We found a poor prognosis in patients with incorrect ini-
tial surgical procedure. Thus, every effort may be made
to control sepsis immediately in these very ill patients.
Once the diagnosis has been made, aggressive nutrition-
al and hemodynamic support, adequate antibiotic thera-
py (a combination of amoxicillin/clavulanate and ami-
noglycoside can be recommended) and complete surgi-
cal exploration and extensive drainage should be carried
out without delay in order to reduce the morbidity and
mortality of these difficult infections.
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