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Abstract
Necrotizing fasciitis of the head and neck is a rare but rapidly 
progressive infection involving the skin, subcutaneous tissue, 
and fascia. We report 4 cases of cervicofacial necrotizing 
fasciitis with similar patterns of presentation. All the 4 cases 
presented with an odontogenic source and no underlying medical 
condition. All the patients had tooth extraction and serial wound 
debridement. Three of these patients recovered well, and healing 
of the wound occurred by secondary intention. One patient had a 
resultant neck defect, which was repaired with a supraclavicular 
island flap after the infection had subsided. We advocate the 
importance of early detection of necrotizing fasciitis with or 
without an underlying medical condition and an aggressive 
medical and surgical intervention. Additionally, eradication of 
the source of infection is highly indicated to reduce the mortality 
of this disease.
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Introduction

Necrotizing fasciitis is a soft-tissue infection which is, albeit rare, 
rapidly progressive and potentially fatal. It is usually caused 
by toxin-producing virulent bacteria and is characterized by 
widespread fascia necrosis with relative sparing of the skin and 
the underlying muscle.1,2 Necrotizing fasciitis primarily involves 
the superficial fascia, subcutaneous fat (which contains vascular 
structures and nerves), and deep fascia.1 It is often associated 
with severe systemic toxicity and requires prompt recognition 
and aggressive treatment.3 Multiple terms have been used to 
describe necrotizing fasciitis including hemolytic streptococcal 
gangrene, progressive synergistic bacterial gangrene, necrotizing 
erysipelas, suppurative fasciitis, acute dermal gangrene, and 
Fournier’s gangrene.4

The disease is now known to be an infection of 
polymicrobial or mixed aerobic-anaerobic infection.5 Patients 
with immunocompromised status such as those with diabetes 
mellitus, cancer, alcoholism, vascular insufficiencies, organ 
transplants, human immunodeficiency virus, and malnutrition 
are prone to this type of infection.6 Organisms spread from the 
subcutaneous tissue along the superficial and deep fascia planes, 
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What’s Known

•	 Necrotizing fasciitis of the facial 
region is a rare occurrence, especially 
in an immunocompetent patient. Factors 
predisposing to necrotizing fasciitis are 
diabetes, hypertension, obesity, malnutrition, 
peripheral vascular disease, severe 
liver disease, alcoholism, and acquired 
immunodeficiency syndrome.
•	 Clinical features of necrotizing fasciitis in 
the early stages are not specific, so it may not 
be correctly diagnosed.

What’s New

•	 All the four cases presented had no 
known underlying medical condition
•	 Patients with oral and maxillofacial 
infections who have extraordinary clinical 
symptoms such as extensive swelling, redness, 
fever, crepitation, or a marked increase in 
serum C-reactive protein should be strongly 
suspected of having necrotizing fasciitis.
•	 Cervicofacial necrotizing fasciitis in these 
cases had odontogenic origins.
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presumably facilitated by bacterial enzymes and 
toxins.7 This deep infection causes vascular 
compression, ischemia, and tissue necrosis. The 
superficial nerves are damaged, producing the 
characteristic localized anesthesia.8 Septicemia 
ensues with systemic toxicity.

Necrotizing fasciitis is commonly seen in the 
extremities, trunk, and perineum.7 In the head 
and neck region, necrotizing fasciitis is rare 
(5.3%)9 but when it does occur, dental infection 
is a frequent cause.10 The source of facial 
cervicofacial necrotizing fasciitis (CNF) infection 
is either dental, sinusoidal, peritonsillar, or 
salivary gland infections. Infections secondary 
to surgery or trauma have also been reported.10 
Group A beta-hemolytic streptococci and 
staphylococci have been classically described 
as the causative agents, and obligate anaerobic 
bacteria have also been implicated.11

We report 4 cases of CNF from odontogenic 
infection seen in patients with no specific 
underlying systemic condition.

Case 1

A 60-year-old female trader presented with right 
submandibular and upper cervical swelling with 
an associated ulcer of about 1 week’s duration. 
She had been seen previously by a dentist, 
who prescribed amoxicillin and metronidazole; 
however, because of her failure to comply with 
treatment, her symptoms continued to worsen. 
There was no significant finding in her past medical 
history. Physical examination revealed a conscious 
and alert woman with a pulse rate of 81 beats/min 
and blood pressure of 100/70 mm Hg. In addition, 
she was acyanosed, anicteric, febrile (37.8°C), 
not in respiratory distress (20 cycles/min), and not 
dehydrated. Extraoral examination demonstrated 
a diffuse fluctuant swelling with pus discharge, 
and the overlying skin appeared hyperemic. 
There was also an area with necrotic ulcer, which 
measured about 6 cm×4 cm in its widest diameter 
(figure 1a). Intraorally, there was mild trismus and 
grade II mobility of the right second mandibular 
molar. A diagnosis of CNF involving the right 
submandibular and upper cervical region was 
made.

Orthopantomogram (OPG) showed that 
the right mandibular second molar had severe 
alveolar bone loss. The patient’s blood sugar was 
within the normal limit. Klebsiella pneumoniae 
and Proteus mirabilis species were isolated 
from the wound. The retroviral screening was 
negative.

The patient was admitted after wound 
debridement with hydrogen peroxide (1:4), and 
extraction of the right mandibular second molar 

was done. Intravenous antibiotics including 
ceftriaxone (Roche, Switzerland), metronidazole 
(Trimetro, Nigeria), and gentamicin (Medwise 
Overseas Pvt. Ltd., India) were started. She was 
also placed on folic acid tablets (Emzor, Nigeria), 
vitamin B complex (Emzor, Nigeria), and vitamin 
C (Emzor Nigeria), all in divided doses for a 
period of 2 weeks.

Thorough serial debridement was done using 
hydrogen peroxide and EUSOL dressing (twice 
daily at alternate days for 4 days) until a healthy 
tissue was seen around the wound. The residual 
defect was left to heal with secondary intension 
(figure 1b). The patient was discharged to the 
outpatient clinic without complications 8 days 
after admission and had a couple of review visits 
before final discharge.

Case 2

A 28-year -old male footballer presented with 
bilateral submandibular swelling with extension 
into the anterior neck of about 5 days’ duration. 
There was a 2-week history of toothache, 
which he claimed had subsided following a 
self-administered medication. There was no 
significant finding in his past medical history.

Clinical examination revealed a conscious 
and alert man in mild respiratory distress 
(27 cycles/min) with a pulse rate of 86 beats/
min and blood pressure of 110/70 mm Hg. He 
was acyanosed, anicteric, afebrile (36.8 °C), 
and not dehydrated. Extraoral examination 
showed bilateral submandibular swelling with 
associated anterior neck swelling, which was 
diffuse, firm to touch, and tender. Additionally, 
the overlying skin appeared hyperemic. Intraoral 
examination demonstrated a mild trismus (about 

Figure 1: a) Necrotizing fasciitis, involving the right 
submandibular and cervical regions secondary to an 
odontogenic infection. b) Healing by secondary intention 
after serial debridement.
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20 mm of interincisal distance), halitosis, poor 
oral hygiene, raised floor of the mouth, and pus 
discharge around an impacted right mandibular 
third molar.

OPG showed that the right mandibular third 
molar had mesioangular impaction with a carious 
cavity in the impacted tooth. Hematological 
parameters, including blood glucose, were 
within the normal range. Citrobacter freundii was 
isolated from the wound. The retroviral screening 
was negative.

Incision and drainage was done immediately. 
Intravenous antibiotics including ceftriaxone 
(Roche, Switzerland), metronidazole (Trimetro, 
Nigeria), and gentamicin (Medwise Overseas 
Pvt. Ltd., India) were instituted. Extraction of the 
impacted tooth was done after 72 hours (after 
achieving an improved mouth opening).

Two days after admission, there was pus 
discharge and sloughing off of the skin of the 
anterior neck swelling and the patient was then 
diagnosed with CNF. Immediately, thorough serial 
debridement was commenced using hydrogen 
peroxide (1:4) and EUSOL dressing (twice daily 
at alternate days for 3 days). The resultant neck 
defect was repaired with a supraclavicular island 
flap under general anesthesia after infection 
had subsided. The flap healed, and the clinical 
condition of the patient improved satisfactorily. 
He was discharged 1 month after admission.

Case 3

A 50-year-old male trader presented with left 
submandibular swelling of 3 days’ duration and 
toothache of 10 days’ duration. He claimed 
that the toothache was initially severe in 
characteristics but became dull after he took 
some medications. He did not know the names 
of the medications, however. There was no 
significant contributory finding in the patient’s 
medical history.

Clinical examination revealed a conscious 
and alert man in mild respiratory distress 
(26 cycles/min) with a pulse rate of 105 beats/
min and blood pressure of 147/90 mm Hg. He 
was acyanosed, anicteric, febrile (37 °C), and 
not dehydrated. There was right submandibular 
swelling with associated right submandibular and 
neck swelling of varying consistency (from firm to 
fluctuant). The swelling was also tender, and the 
overlying skin appeared hyperemic. Intraorally, 
there was trismus (about 22 mm of interincisal 
distance), halitosis, poor oral hygiene, and 
grade III mobility of the left mandibular second 
molar.

OPG revealed alveolar bone loss around 
the right mandibular second molar (figure 2a). 

Hematological parameters, including blood 
glucose, were within the normal range. Proteus 
mirabilis and Klebsiella pneumoniae were 
isolated from the wound. The retroviral screening 
was negative.

The patient was admitted following incision 
and drainage with extraction of the left mandibular 
second molar on the first day of presentation. 
Intravenous antibiotics including ceftriaxone, 
metronidazole, and gentamicin (Medwise 
Overseas Pvt. Ltd., India) were instituted.

A day after admission, there was pus 
discharge and sloughing off of the skin of 
the anterolateral neck swelling (figure 2b). 
A diagnosis of CNF was then made. Immediately, 
thorough serial debridement was commenced 
using hydrogen peroxide (1:4) and EUSOL 
dressing. The resultant anterolateral neck defect 
was left to heal with secondary intension. The 
patient was discharged to the outpatient clinic 
without complications 10 days after admission.

Case 4

A 34-year-old male electrician presented with 
right submandibular swelling, necrotic ulcer 
of about 1 week’s duration, and toothache of 
2 weeks’ duration. The pain was initially severe, 
but it was relieved with some self-medication. 
There was no significant finding in his past 
medical history.

Clinical examination revealed a conscious 
and alert man with a pulse rate of 79 beats/
min and blood pressure of 110/70 mm Hg. He 
was acyanosed, anicteric, afebrile (36.6 °C), 
not in respiratory distress (18 cycles/min), and 
not dehydrated. There was right submandibular 
swelling, which was diffuse, fluctuant with 
pus discharge, and tender. The overlying 
skin appeared hyperemic. There was also an 
associated necrotic ulcer, which measured about 
7 cm×5 cm in its widest diameter. Intraorally, 
there was moderate trismus (about 25 mm of 
interincisal distance), halitosis, poor oral hygiene, 

Figure 2: a) Alveolar bone loss around the right mandibular 
second molar. b) A 50-year-old trader with cervicofacial 
necrotizing fasciitis involving the anterolateral part of the 
neck.
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and pus discharge around the right mandibular 
third molar, which was grossly carious.

OPG revealed a carious cavity on the 
right mandibular third molar. Hematological 
parameters, including blood glucose, were 
within the normal range. Staphylococcus 
haemolyticus and streptococcus pneumoniae 
(both sensitive to ceftriaxone) as well as 
Klebsiella pneumoniae were isolated from the 
wound. The retroviral screening was negative. 
The patient had debridement with extraction of 
the right mandibular third molar. The treatment 
also included intravenous ceftriaxone (Roche, 
Switzerland), metronidazole (Trimetro, Nigeria), 
and gentamicin (Medwise Overseas Pvt. 
Ltd., India). Thorough serial debridement was 
done twice daily for 4 days using hydrogen 
peroxide (1:4) and EUSOL dressing. The right 
submandibular defect (about 7 cm×5 cm) was 
meant to be repaired using a split skin graft; 
nonetheless, due to the patient’s financial 
constraint, the defect was left to heal with 
secondary intention. This was followed by wound 
contracture, which was then relieved under local 
anesthesia. The patient was discharged without 
any further complications.

All of the patients signed written informed 
consent forms.

Discussion

The term “necrotizing fasciitis” was coined by 
Wilson in 1952 to emphasize the features of 
fascia necrosis, observed when there is spread 
of infection along the fascia planes, and the 
nonspecific nature of the causative microbes.12

The head and neck region, unlike the other 
anatomic sites, are rarely affected due to their 
rich vascular supply.13 Ndukwe et al.14 and 
Obimakinde et al.15 from Southwest Nigeria 
reported 16 and 12 cases of CNF, respectively, 
over a period of 10 and 5 years. In the present 
study, only 4 cases were seen in the year under 
review.

Advanced age, chronic alcohol abuse, 
diabetes mellitus, human immunodeficiency virus 
infection, intravenous drug abuse, malnutrition, 
obesity, organ failure, peripheral vascular 
disease, severe liver disease, and underlying 
malignancy render individuals prone to this type 
of infection.13,16 Diabetes mellitus is, however, 
the most frequent associated disorder.17 These 
risk factors define the induction, progression, 
and results of the disease insofar as several of 
them produce leukocyte dysfunction, reduced 
chemotaxis, phagocytosis, and opsonization.13

None of the cases presented in the current 
study had any underlying medical condition. 

Hernandez et al.13 in a systematic review also 
found cases caused by a yeast-like fungal 
infection in immunocompetent patients, which 
rules out the previous notion that this kind 
of infection affects immunocompromised 
individuals.

The diagnosis of CNF is not easy due to its 
rarity.18 The symptoms of CNF may be nonspecific 
at onset and depend on its site and the stage of 
the disease. CNF may sometimes present as a 
common abscess at the early stage. Clinicians 
should, therefore, have a high index of suspicion 
with any patient presenting with a fast-spreading 
swelling which is erythematous with associated 
fever. Palpation of the wound to check for 
crepitus, which might indicate subcutaneous 
gas production, is also necessary. Nonetheless, 
deep-seated gas may not be clinically palpable.18 
Case II and Case III in the current study were 
initially wrongly diagnosed to be Ludwig angina 
until tissue necrosis was observed.

X-ray, computed tomography (CT) scanning, 
and magnetic resonance imaging are useful in 
diagnosing CNF if there is subcutaneous gas. 
The gold standard for diagnosis is intravenous 
contrast CT scan, which can distinguish between 
abscesses, erysipelas, and cellulitis.19 However, 
radiological tests should never delay surgery if 
there is crepitus on examination or evidence of 
advancing soft tissue infection.17 None of the 
patients in the present study could afford CT 
scanning. Consequently, they only had OPG, 
which merely showed dental pathologies.

Laboratory values can also aid in the diagnosis 
of CNF. They are useful because values can 
be assigned to the laboratory risk indicator for 
necrotizing fasciitis score in order to assess the 
likelihood of having CNF. (They include serum 
C-reactive protein>150 mg/L [4 points], white 
blood count>25 ×103/μL [2 points] and between 
15 and 25 × 103/μL [1 point], hemoglobin<11 g/dL 
[2 points] and between 11 and 13.5 g/dL [1 point], 
serum creatine>1.6 mg/dL [2 points], and serum 
glucose>180 g/dL [1 point].) A score below 5 
indicates a probability of less than 50% of the 
presence of CNF, meanwhile a score above 6 
should raise the suspicion of the presence of 
CNF at 75% to 80%.13

Antibiotic therapy with broad-spectrum 
antibiotics, repeated surgical debridement, 
and intensive care support should be promptly 
instituted.18 All the 4 patients in the current study 
had broad-spectrum antimicrobial therapy and 
repeated episodes of surgical debridement. 
Treatment must be initiated before obtaining 
the results.20 Surgical debridement is aimed at 
eradicating all necrotic tissues until fresh viable 
tissue is observed. Evidence has shown that 
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when treatment is based on just antimicrobial 
therapy and support, mortality approaches 
100%.21

Prompt surgical intervention with the removal 
of the source of infection is necessary to achieve 
good prognosis as demonstrated in all the 
4 cases presented herein. The most commonly 
implicated factor reported for CNF in the head 
and neck region is odontogenic infection or 
post-extraction infection.22,23 Infection from 
the second or third molar is common for 
cervicofacial infection. This is because the roots 
of these molars extend below the insertion of 
the mylohyoid muscle, which is connected to the 
submandibular space.24

Immediate reconstruction of the resultant 
defect is not recommended after recovery from 
the infection. Primary closure can be performed 
with various local flaps, skin graft, regional 
flaps, and even free vascularized flaps.25 In 
the 4 presented cases, 3 defects were closed 
primarily, while 1 had a skin flap.

No mortality was recorded in any of the 
cases presented in the current study. Death 
is most often secondary to sepsis, multiorgan 
failure, or respiratory failure.23,26 Overall mortality 
ranges between 10% and 40% and can be as 
high as 80% with delayed medical or surgical 
intervention.17

Conclusion

CNF is a rapidly spreading and potentially fatal 
disease. Dental infection constitutes a common 
cause of this disease. Therefore, clinicians 
should have a high index of suspicion when 
patients present with a fast-spreading swelling 
which is erythematous and associated fever. 
Prompt and aggressive medical and surgical 
treatment will help to reduce mortality secondary 
to CNF.
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