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Objectives  
Through this review, we sought to accomplish two goals: 1) analyze and synthesize the 
published case reports on upper extremity necrotizing fasciitis and 2) identify any trends 
in the diagnosis and treatment of upper extremity necrotizing fasciitis. 

Methods  
Studies included in this systematic review were conducted per PRISMA (Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses) guidelines with the 
following eligibility criteria: (1) single case or limited case series, (2) established 
diagnosis of necrotizing fasciitis in the hand, wrist, or forearm, (3) English language 
publication. 

Results  
Most of the patients in this review (38, (70.37%)) presented with an inciting injury. A 
minority of patients had other associated co-morbidities independent of injury, including 
Diabetes Mellitus, immunosuppression, and IV drug use. The most common infectious 
agents were gram-positive cocci, identified in 32 (59.26%) cases, followed by 
gram-negative bacilli in 21 (38.89%) cases. The most common pathogen was Group A 
streptococcus (GAS), reported in 15 (27.78%) cases, followed by Vibrio vulnificus in 6 
(11.11%) cases. Most patients were managed with empiric antibiotic treatment. Fifty 
patients (92.6%) reported surgical intervention and 45 (83.3%) had at least one 
debridement. Most patients in the cases reviewed had either no or minimal long-term 
sequelae following their infection. 

Conclusion  
Early recognition of the signs and symptoms of necrotizing fasciitis is imperative to avoid 
loss of limb and/or death. Further, aggressive management with empiric antibiotic 
coverage and rapid surgical intervention improves outcomes in patients with necrotizing 
fasciitis of the upper extremity. 

INTRODUCTION 

Necrotizing fasciitis was first described by Hippocrates in 
the 5th century B.C.E as “erysipelas all over the body when 
the exciting cause was a trivial accident or a very small 

wound … erysipelas would quickly spread widely in all di
rections. Flesh, sinews, and bones fell away in large quan
tities”.1 Moreover, he commented on the morbidity and 
mortality associated with necrotizing fasciitis by continu
ing that: “There were many deaths. The course of the dis
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ease was the same to whatever part of the body it spread. 
Many lost the arm and the entire forearm”.1 Over the years, 
many terms such as “necrotizing erysipelas,” “streptococcal 
gangrene,” “suppurative fasciitis,” and “gas gangrene” have 
been used to describe necrotizing fasciitis.2 The term 
necrotizing fasciitis was initially coined by Dr. B. Wilson in 
1952.3 Recently, the term necrotizing soft tissue infection 
(NSTI) has been used to encompass all forms of the dis
ease process as they involve a similar diagnostic approach 
and treatment modalities.2 These infections typically begin 
in the dermis and the epidermis, commonly spreading to 
deeper layers and structures such as adipose tissue, fascia, 
muscle, and connective tissues.3 It is important to note 
that mortality positively correlates with the initial infec
tion’s depth.2 Often, the disease progresses below the cu
taneous structures producing minimal superficial manifes
tations, making diagnosis difficult.3 Necrotizing fasciitis is 
a rapidly progressing skin and soft tissue infection (SSTI) 
that poses a significant threat to life and limb if not diag
nosed and treated early.2 

Necrotizing fasciitis incidence is estimated at 500 – 
1,000 cases per annum, with a reported global prevalence of 
0.40 per 100,000. The disease has a 3:1 male-to-female dis
tribution and is more prevalent in men 50 and older.4 Up
per extremity infections represent approximately 10-38% 
of necrotizing fasciitis.5‑8 Mortality estimates range from 
8.7% to 76%, though without treatment, that number rises 
to about 100%.4 

Recent literature delineates four subtypes of necrotizing 
fasciitis: Type I synergistic necrotizing fasciitis results from 
the effects of aerobes, anaerobes, and facultative anaer
obes. Type II necrotizing fasciitis is generally monomicro
bial, most commonly associated with Group A Streptococcus 
(GAS) or Staphylococcus aureus, and is the second most 
common. Gram-negative bacteria cause type III, typically 
Vibrio spp. or other marine-related organisms, most com
monly seen in Asia. Type IV is fungal and is associated with 
trauma; it is the most aggressive and has a nearly 50% mor
tality rate.4,9 

Through this review, we sought to accomplish two goals: 
1) analyze and synthesize the published case reports on 
upper extremity necrotizing fasciitis and 2) identify any 
trends in the diagnosis and treatment of upper extremity 
necrotizing fasciitis. 

METHODS 
REVIEW STRATEGY 

We sought to identify all published case studies of upper 
extremity necrotizing fasciitis. Scopus, PubMed, and Med
line were systematically searched for papers utilizing the 
search terms appropriate for necrotizing fasciitis infections 
of the hand, wrist, and forearms. The terms used were 
“necrotizing fasciitis,” “hand,” “forearm,” “arm,” and “up
per extremity.” Further review was conducted manually 
from reference lists of identified papers and previous re
views. Limitations were not placed on date or location. 
The review for this publication was conducted per 

PRISMA (Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses) guidelines [Figure 1 ]. All search re
sults were reviewed by two authors, KD and VB. Initial 
search results were screened to identify and remove dupli
cates. Journal articles were read in full and then screened 
for relevance and included or excluded per criteria. Finally, 
full-text articles were assessed for final eligibility. 

ELIGIBILITY 

Studies were included in the analysis based on the follow
ing eligibility criteria: (1) single case or limited case se
ries, (2) established diagnosis of necrotizing fasciitis in the 
hand, wrist, or forearm, and (3) English language publica
tion. Studies were excluded if they presented a general re
view of necrotizing fasciitis, addressed a different diagnosis 
or necrotizing fasciitis at a different anatomical location, or 
were unavailable in English. 

RESULTS 
PATIENT 

Initial database search results identified 378 case reports. 
Following PRISMA guideline case report exclusion, 52 pub
lished case reports of upper extremity necrotizing fasciitis 
since 1987 were identified, with 54 total patients [Table 1 ]. 
Of these, 31 (57%) were male, with a mean age of 56.15 
(SD = 20.41, range 1-86). A plurality (30%) of these patients 
were from the United States of America, with the following 
common locations being Taiwan (11%), the United King
dom (UK) (9.3%), and Singapore (9.3%). 

COMORBID CONDITIONS 

Current case literature suggests local injury is frequently 
associated with upper extremity necrotizing fasciitis. Most 
patients in this review (38, 70%) presented with an inciting 
injury. Many of these injuries (23, 43%) presented indepen
dent of other associated comorbidities and consisted of 1 
abrasion, one crush injury, one fall, one fracture, ten lac
erations, and nine puncture wounds.5,10‑31 Traumatic in
juries, including penetrating traumas, ulcers, and surgical 
incisions, are associated with type IV necrotizing fasciitis 
and subsequent complications, including amputations and 
death.2,4‑6,9,32 A minority of patients had other associated 
comorbidities independent of injury [Table 2 ]. Diabetes 
Mellitus, known to affect microvascular circulation, was the 
only predisposing condition for necrotizing fasciitis in 4 
patients (7.4%).33‑36 There were three patients (5.6%)37‑39 

who presented solely with immunosuppression, most as
sociated with type I necrotizing fasciitis.40‑50 Intravenous 
drug use (IVDU) is related to methicillin-resistant Staphy
lococcus aureus (MRSA) infections, abscess formation, and 
type II necrotizing fasciitis, particularly in the upper ex
tremity.2,4‑7,9,50 There was 1 (1.9%) person who injected 
drugs who had no other contributory history of trauma.51 

In the cases reviewed of hand and upper extremity 
necrotizing fasciitis, only 8 of 54 (15%) had none of the 
aforementioned associations.33,52‑58 One had Porphyria 
Cutanea Tarda,56 while the others had no significant past 
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Figure 1. PRISMA Flow Diagram    

medical history.33,52‑55,57,58 Of the remaining 46 cases, 31 
had a single association, 8 (15%) had diabetes and an in
jury,59‑66 and 6 (11%) were immunosuppressed with an in
jury.67‑70 The remaining patient had three conditions asso
ciated with necrotizing fasciitis, including injury, diabetes, 
and IVDU.71 

PRESENTATION/DIAGNOSIS 

The presentation and diagnosis of necrotizing fasciitis pose 
a challenge, as symptoms may be unspecific. Generally, 
early symptoms of necrotizing fasciitis present as fever, 
erythema, edema, development of bullae, and pain out of 
proportion in the affected area.2,5‑7 The most common 
symptoms were edema and pain, reported in 51 (94%)5,
10,12‑14,16‑31,33‑39,51‑66,68,69,71,72 and 44 (82%)10‑17,19‑31,
33‑35,37‑39,51,53,56‑61,63‑65,67‑69,71 cases reviewed, respec
tively. Erythema was present in 24 (44%) patients,11,14,15,
21‑24,27,35,39,51,56,60‑62,64‑71 and 15 (28%) reported fever.11,
14,19,24,27,31,33,34,37‑39,51,55,70,72 Less commonly seen pre
senting symptoms included blisters/bullae, hypothermia, 
crepitus, malaise, ecchymosis or discoloration, hyperemia, 
drainage, numbness, confusion, and/or nausea and vomit
ing. Each were reported in five or fewer cases.5,14,15,17‑19,29,
31,37‑39,52,58,59,62,72 

Clinical suspicion of necrotizing fasciitis may be 
strengthened with the Laboratory Risk Indicator for Necro
tizing Fasciitis (LRINEC) or diagnostic imaging [Table 3 ]. 
An LRINEC score of six or above has high specificity (84%), 
but a low sensitivity (59%), and a higher score indicates 
a greater mortality risk.5,73 An abbreviated LRINEC, using 
just a leukocyte count >15,400 cells/mm3 and serum sodium 
<135 mmol/L, has demonstrated a sensitivity of 90% and 
specificity of 76%.5 Only 4 (7.4%) reviewed cases reported a 
LRINEC score, with an average score of 7.75 (SD = 1.71).61,
63,71,72 Three others provided the necessary data to calcu
late a score with a mean score of 7.67 (SD = 5.13).23,34,59 

Adequate data was unavailable to determine LRINEC scores 
for the remaining 47 case studies examined. 
Computed tomography (CT) may be valuable in diag

nosing necrotizing fasciitis. On CT, absent enhancement of 
the thickened fascia indicating necrosis, asymmetric subcu
taneous gas, fascial stranding, and fluid suggest necrotiz
ing fasciitis.2,5 To quantify CT results, McGillicuddy et al.74 

developed a scoring system demonstrating 86% sensitivity 
and 92% specificity for necrotizing fasciitis for scores >6. 
MRI has also been utilized, though enhancement and deep 
fascial thickening and fluid collection on T2 and contrast 
T1 images are found with other SSTI, not just necrotizing 
fasciitis.2,5 
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Table 1. Patient Characteristics   

Patient Factor N (%) or M(SD) 

Gender 

Male 31 (57%) 

Female 23 (43%) 

Age (years) 56.15 (20) 

0-17 2 (3.7%) 

18-45 14 (26%) 

46-64 17 (31%) 

65+ 21 (39%) 

Country 

Canada 3 (5.6%) 

Hong Kong 3 (5.6%) 

Singapore 5 (9.3%) 

Taiwan 6 (11%) 

United Kingdom 5 (9.3%) 

United States 16 (30%) 

Other 17 (31%) 

Notes: M, mean. SD, standard deviation; Countries represented by “Other”: Belgium, 
France, Germany, India, Israel, Italy, Japan, Netherlands, New Zealand, Portugal, Serbia, 
Turkey. 

Table 2. Prevalence of Necrotizing Fasciitis     
Comorbidities  

Comorbidity N(%) 

None 8 (15) 

Injury 38 (70) 

Injury only 23 (43) 

Superficial Injury 4 
(7.4%) 

Deep Tissue Injury 19 
(35.2%) 

Injury + Diabetes Mellitus 8 (14) 

Injury + Immunosuppression 6 (11) 

Injury + Intravenous (IV) Drug Use + 
Diabetes Mellitus 

1 (1.9) 

Diabetes Mellitus 13 (24) 

Diabetes Mellitus only 4 (7.4) 

Immunosuppression 9 (17) 

Immunosuppression only 3 (5.6) 

IV Drug Use 2 (3.7) 

IV Drug Use only 1 
(1.9%) 

Wound cultures can be crucial for appropriate treatment; 
however, in 2 (3.7%) cases, cultures yielded no causative 
microbe,18,53 and in 2 (3.7%) others, no culture results were 
reported [Table 4 ].16,62 Of the remaining 48, 10 (19%) cases 
reported a polymicrobial infection.10,33,37,38,51,55,57,65,71,72 

Overall, the most common infectious agents were gram-

Table 3. Laboratory Risk Indicator for Necrotizing      
Fasciitis (LRINEC)   

Variables Score 

C-reactive Protein(mg/L) 
< 150 
> 150 

0 
4 

Total white blood cell count 
(per mm3) 
< 15 
15-25 
> 25 

0 
1 
2 

Hemoglobin (gr/dL) 
> 13.5 
11-13.5 
< 11 

0 
1 
2 

Sodium (mmol/L) 
≥ 135 
< 135 

0 
2 

Creatinin (mg/dL) 
≤ 1.6 
> 1.6 

0 
2 

Glucose (mg/dL) 
< 180 
> 180 

0 
1 

Composite Score Risk for Necrotizing 
Fasciitis 

< 5 Low risk 

6 – 7 Moderate risk 

> 8 High risk 

positive cocci, identified in 32 (59%) cases,5,10,11,14,15,21‑24,
27‑29,31,33,34,38,39,51,52,55,58,59,65,67,69,72 followed by gram-
negative bacilli in 21 (39%) cases.10,12,13,19,30,33,35,37,38,51,
54,56,57,61,65,66,70,71 The most common pathogen was Group 
A streptococcus (GAS), reported in 15 (28%) cases11,14,21,
23,24,27,29,31,39,52,55,67,69,72 followed by Vibrio in 6 (11%) 
cases.17,20,25,26,60,64 While bacteria were identified in a ma
jority of cases, 4 (7.4%) cases identified fungi (Cryptococcus 
spp., Candida albicans, or Scedosporium apiospermum)38,68 

and 1 (1.9%) identified Coxsackie virus.55 

TREATMENT 

Treatment of necrotizing fasciitis utilizes aggressive fluid 
resuscitation, empiric antibiotic coverage (for both gram-
positive and gram-negative until speciation via culture), 
and emergent debridement.5,6,32 Despite an average of 
three debridements, amputation rates are 18-28%.5,7 Given 
the aggressive nature of the disease, treatment is time sen
sitive. Treatment within 24 hours of admission yields a 93% 
survival rate; by 48 hours, that falls to 75%.7 

Among cases reviewed, 34 (63%) patients were adminis
tered three or fewer empiric antibiotics,5,11‑13,15,19‑29,33,34,
39,52,55‑59,63‑67,70‑72 while only 6 (11%) were administered 
four or more for empiric coverage.10,18,31,37,60,62 Addition
ally, 7 (13%) cases did not specify the empiric coverage30,38,
51,52,68,69 was, and 7 (13%) did not report any empiric cov
erage.14,16,17,33,35,53,61 The most commonly administered 
medications for empiric coverage were glycopeptides and 
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Table 4. Pathogens in Cases of Necrotizing Fasciitis of        
the Upper Extremity    

Pathogen N (%) 

Polymicrobial 10 
(19%) 

Gram Positive 32 
(59%) 

Group A Streptococcus 15 
(28%) 

Other Streptococcus spp. 5 (9.3%) 

 

Methicillin-Resistant Staphylococcus 
aureus 

2 (3.7%) 

Methicillin-Sensitive Staphylococcus 
aureus 

1 (1.9%) 

Other Staphylococcus spp. 4 (7.4%) 

 

Other 5 (9.3%) 

Gram Negative 27 
(50%) 

Vibrio vulnificus* 6 (11%) 

Pseudomonas aeruginosa 4 (7.4%) 

Aeromonas spp.* 3 (5.6%) 

Escherichia coli 2 (3.7%) 

Bacteroides spp. 2 (3.7%) 

Acetinobacter spp. 2 (3.7%) 

Klebsiella pneumoniae 2 (3.7%) 

Other 6 (11%) 

Anaerobe 1 (1.9%) 

Fungus 4 (7.4%) 

Coxsackie virus 1 (1.9%) 

Negative 2 (3.7%) 

Not Reported 2 (3.7%) 

Notes. Gram-positive pathogens represented by “Other”: Enterococcus spp., Corynebac
terium spp., and other unspecified gram-positive cocci. Gram-negative pathogens repre
sented by “Other”: Edwardsiella tarda, Eikenella corrodens, Enterobacter spp., Prevotella 
bivia, Proteus mirabilis, and other unspecified gram-negative bacteria. *Pathogens asso
ciated with marine exposure. Fungal species represented: Candida albicans and Sce
dosporium apiospermum. 

penicillin/beta-lactamase inhibitor combinations, each ad
ministered in 15 (28%) cases.10‑13,15,18‑21,24,25,28,29,31,37,
39,52,55,58‑60,62,63,65‑67,70‑72 Lincosamides were used in 12 
(22%) patients.11,18,27,31,33,37,52,56,57,65,67,72 Penicillins 
were used in 11 (20%) cases,10,19,25,28,52,55‑57,60,62,72 as 
were third-generation cephalosporins.5,11,15,22,24,26,28,31,
37,52,64 Other medications reported include aminoglyco
sides, second and fourth-generation cephalosporins, 
monobactams, penems, oxazolidinones, nitroimidazoles, 
quinolones, and tetracyclines. 
After obtaining cultures, 34 (63%) patients remained on 

three or fewer narrow-spectrum antibiotics.5,11‑13,15,17‑20,
22‑29,34,37,39,55‑57,59,61,63‑66,68,70‑72 Penicillins and lin
cosamides were most often used for narrow antibiotic cov
erage, each used 13 times.11,15,17,22‑24,27‑29,31,39,55‑57,65,72 

Overall, the antibiotics used for narrow coverage were the 
same classes as those used for empiric coverage. In two 
cases, IVIG was used either in addition to or in place of 
antibiotic therapy.31,33 In another three cases, antibiotics 
were changed to appropriate antifungals after cultures 
demonstrated fungal growth.36,63,68 

Along with aggressive medical management, 50 (93%) 
cases reported surgical intervention. Surgical intervention 
was not explicitly mentioned in two cases,38,70 and two 
specifically reported no intervention.37,60 Most patients 
had at least one debridement, 45 (83%), with an average 
of 2.09 (SD = 2.87) [Figure 2 ].5,10,11,13‑15,17‑31,33‑35,39,51‑59,
62,63,65,67,69,71,72 Some patients underwent a fasciotomy, 8 
(15%), with an average of 1.50 (SD = 0.76).12,13,16,20,31,36,
61,66 Additionally, 7 (13%) patients underwent reconstruc
tion with a free flap,11,21,31,51,56,69,71 16 (30%) underwent 
a split-thickness graft,11,12,15,17,26,31,51,53,56,61‑63,66,67,69 1 
(1.9%) had a decompression,17 1 (1.9%) had an osteotomy 
at the third digit,71 1 (1.9%) had a VAC placed,54 and 2 
(3.7%) underwent incision and drainage.20,64 

OUTCOMES & COMPLICATIONS 

Complications after necrotizing fasciitis include amputa
tion of the affected area, sepsis, septic arthritis, nosocomial 
infections, acute respiratory distress syndrome (ARDS), 
respiratory failure, renal failure, seizure, stroke, cardiac ar
rest, heart failure, and death.2,5 

Patient follow-up ranged from six to 36 months, with an 
average follow-up period of 18 months. Most patients in the 
cases reviewed had either no or minimal long-term seque
lae following their infection [Table 5 ]. No loss of function 
was reported for 24 (44%) patients after treatment,10,11,
14,16,18,20,21,24,26,28,30,31,51,53,55,56,61‑65,67‑69 2 (3.7%) had 
mildly reduced motor function,15,66 and 1 (1.9%) had re
duced motor and sensory function.34 Only 1 (1.9%) patient 
had a total loss of motor function after treatment.39 A 
total of 12 (22%) patients required amputation proximal to 
the infection site.5,12,13,17,22,23,29,33,57‑59,71 Ultimately, 11 
(20%) patients died from the infection.19,25,27,33,36‑38,52,54,
60,72 

DISCUSSION 

Necrotizing fasciitis, or necrotizing soft tissue infection, 
represents a rare but life-threatening SSTI requiring rapid 
intervention. This review compiled and synthesized case 
reports and series on hand, wrist, and forearm necrotizing 
fasciitis to identify trends and lessons in presentation, di
agnosis, and treatment. While a meta-analysis would allow 
for more quantitative analysis of necrotizing fasciitis data, 
this would require data collection and reporting standard
ization to minimize the heterogeneity among studies. As 
such, a systematic review approach was utilized to allow for 
a comprehensive analysis accounting for the inherent vari
ation in available data. 
Current literature suggests a significant link with comor

bidities, namely diabetes mellitus, immunosuppression, 
IVDU, and the development of necrotizing fasciitis.5,7,75‑78 
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Figure 2. Images of two cases of necrotizing fasciitis affecting the dorsum of the left hand before and during                  
aggressive debridement. Patient 1 = a & b. Patient 2 = c & d               
Note: Images were provided by Bryan A. Hozack, MD, with permission from the Rothman Orthopaedic Institute at Thomas Jefferson University; Patient 1 (images a & b) was a 
64-year-old female with a past medical history of chronic obstructive pulmonary disease (COPD) who was being treated in the intensive care unit for an acute COPD exacerbation at 
the time the hand swelling was noted on exam; No patient information was found for patient 2 (images c & d). 

Table 5. Outcomes in Patients with Necrotizing      
Fasciitis of the Upper Extremity      

Outcome N (%) 

No loss of function 24 (44%) 

Motor and Sensory Impairment 1 (1.9%) 

Motor impairment 3 (5.6%) 

Diminished mobility/ROM 2 (3.7%) 

Loss of function 1 (1.9%) 

Proximal Row Carpectomy 1 (1.9%) 

Amputation 12 (22%) 

Digital 5 (9.3%) 

Hand 2 (3.7%) 

Below the Elbow 3 (5.6%) 

At the Elbow 1 (1.9%) 

Shoulder disarticulation 1 (1.9%) 

Death 11 (20%) 

<48 hours after admission 3 (5.6%) 

2 – 7 days after admission 0 (0%) 

8 – 14 days after admission 2 (3.7%) 

≥15 days after admission 4 (7.4%) 

Not specified 2 (3.7%) 

Not Reported 3 (5.6%) 

In fact, in one case series, 93% of patients had one of 
these three major comorbid conditions.75 In another case 
series, 59% had diabetes, and another 28% were immuno
suppressed.76 Moreover, studies have found diabetes, in 
particular, to predict worse outcomes. Patients with poor 
glycemic control are at higher risk for necrotizing fasciitis, 
specifically type I polymicrobial infections.77 These pa
tients are also at higher risk for requiring amputation sec
ondary to their infection.77,78 

This review found that injury, independent of comor
bidities, is most associated with necrotizing fasciitis. In 
43% of reviewed cases, patients presented with a history 
of recent trauma and no other comorbidities.5,10‑30 Con
versely, the most prevalent of the established big three 
comorbid conditions was diabetes, yet only 7.2% of cases 
presented with it as their only predisposition for necrotiz
ing fasciitis.33‑36 Immunosuppression was solely associated 
with 5.5%37‑39 cases and IVDU in 1.8%.51 The same num
ber of patients presented without any identifiable comor
bidities as presented with diabetes, immunosuppression, or 
IVDU as sole risk factors (8, (14.81%)).33,52‑58 

The current understanding of the presentation of necro
tizing fasciitis is that it can often mimic cellulitis or a mild 
inflammatory response to injury.79 As such, some studies 
have shown that a correct diagnosis on the first presen
tation may occur as little as 35% of the time.76 In fact, 
one study found many of these cases are often missed until 
the patient presents with septic shock.80 This review reaf
firmed that the most common presenting symptoms in
clude edema and pain, followed by erythema and fever. 
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Given the lethal consequences of a missed diagnosis of 
necrotizing fasciitis and the fact that some of the most 
common pathogens, namely GAS, Vibrio spp., and 
Pseudomonas spp. exist on opposite ends of the antibi
ogram, early recognition and intervention with broad-spec
trum antibiotics is imperative. Leiblein et al. found that 
93% of causative organisms identified at their hospital were 
susceptible to a combination of ampicillin, clindamycin, 
and metronidazole. They recommended empiric treatment 
using a penicillin/beta-lactamase inhibitor combination in
stead of just ampicillin.78 This review found the most com
monly utilized empiric antibiotics include penicillins, peni
cillin/beta-lactamase inhibitors, vancomycin, and 
clindamycin; however, the combination of penicillin with 
clindamycin was only used in 7 cases.10,18,52,56,57,65,67 

More important than empiric antibiotic administration 
is an early surgical intervention with fasciotomy and wide 
debridement. Literature suggests that delays in interven
tion can have deadly outcomes. Sunderland and Friedrich 
found that, on average, the time from presentation to sur
gical intervention in patients who survived was 25 hours, 
compared to 90 in those who did not.79 Similarly, Hsiao 
et al. found a mean time to OR of 1.5 days in patients 
who survived versus 3.9 in patients who did not.80 This re
view found an average of 0.50 days from initial presentation 
to OR in patients who died19,25,27,33,36‑38,52,54,60,72 versus 
0.71 days from initial presentation to OR in patients who 
survived.10,14,16,18,20,21,24,26,28,30,31,53,55,56,61‑65,67‑69,81 

This difference could be due to the likely increased symp
tom severity in this group leading to a shorter time to the 
OR. However, the difference was significantly larger when 
comparing the time from symptom onset to clinical presen
tation. Patients who died from necrotizing fasciitis pre
sented an average of 4.22 days after symptom onset19,25,27,
33,36‑38,52,54,60,72 compared to 1.87 in patients who sur
vived.10,14,16,18,20,21,24,26,28,30,31,53,55,56,61‑65,67‑69,81 

There is mixed data regarding the use of adjunct therapy 
in the treatment of necrotizing fasciitis. Riseman et al. 
found that in a study of 29 patients with necrotizing fasci
itis, patients treated with hyperbaric oxygen (HBO) in ad
dition to empiric antibiotics and surgical debridements had 
fewer debridements (1.2 vs. 3.3 in the non-HBO group, P < 
0.03) and a lower mortality rate (23% vs. 66% in the non-
HBO, P < 0.02).82 Similarly, Flanagan et al. found that pa
tients who received HBO, empiric antibiotic therapy, and 
surgical intervention for cervical necrotizing fasciitis had 
shorter hospital stays than the overall study average, 9.1 ± 
2.8 days compared to 11 ± 6.5 days.83 However, a review by 
Jallali et al. showed that the data regarding HBO as adjunc
tive therapy is inconsistent at best, with a need for more 
study of the potential risks of HBO.84 Similarly, a review 
by Levett et al. highlighted the lack of peer-reviewed ran
domized trial data to either support or refute the efficacy of 
HBO.85 Among cases reviewed here, only five utilized HBO, 
among which three resulted in no loss of function,51,56,62 

one in reduced motor function,15 and one in a disarticula
tion.23 

As an adjunctive therapy for severe infections, intra
venous immunoglobulins (IVIGs) are sometimes used due 

to their immunomodulatory properties and ability to bind 
and neutralize bacteria and their exotoxins.3,86 However, 
further studies are needed as evidence supporting its clin
ical efficacy in treating necrotizing fasciitis is inconsis
tent.87,88 A meta-analysis by Parks et al. examining IVIG 
use in GAS toxic shock syndrome found that treatment 
was associated with a significant decrease in mortality from 
34% to 16%.87 Contrary to this, a 2017 randomized trial of 
adjuvant IVIG treatment in necrotizing fasciitis caused by 
multiple pathogens found no difference in mortality among 
patients receiving the treatment.88 Among the cases re
viewed in this study, only two used IVIG as an adjunct 
treatment to IV antibiotics. The first case resulted in suc
cessful graft healing and no loss of function,31 while the 
second resulted in a double limb amputation.33 

There was one principal limitation of this study. Data 
and conclusions presented were subject to the variability in 
data provided in published case studies and series. While 
some provided thorough laboratory data and timelines, 
others offered brief overviews of case histories. 

CONCLUSION 

This review is one of the first systematic reviews of necro
tizing fasciitis of the upper extremity. The two primary 
findings are 1) early recognition of the signs and symptoms 
of necrotizing fasciitis is imperative, and 2) aggressive 
management with empiric antibiotic coverage and rapid 
surgical intervention improves outcomes. Just as the dif
ferential for any patient reporting chest pain starts with a 
myocardial infarction, so should the differential for any pa
tient with reported localized pain and swelling start with 
necrotizing fasciitis. Failure to assess for the disease on 
first presentation delays life and limb-preserving therapy. 
Additionally, given the wide variety of pathogens that can 
be responsible for the infection, full-spectrum antibiotic 
coverage (i.e., piperacillin-tazobactam and clindamycin, 
plus either a tetracycline or macrolide antibiotic for atyp
ical coverage) would be advisable. Future studies should 
work to identify more definitive trends in outcomes based 
on specific antibiotic regimens and discern what role, if 
any, adjunct therapy such as hyperbaric oxygen has in 
treating necrotizing fasciitis. 

DECLARATION OF CONFLICT OF INTEREST 

The authors do NOT have any potential conflicts of interest 
in the information and production of this manuscript. 

DECLARATION OF FUNDING 

No funds were received in the production of this manu
script. 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 7



DECLARATION OF ETHICAL APPROVAL FOR STUDY 

This study was determined to be exempt from IRB approval 
by the Thomas Jefferson University Institutional Review 
Board. 

DECLARATION OF INFORMED CONSENT 

The authors declare that there is no information in the 
manuscript that can be used to identify patients 

Submitted: March 20, 2023 EST, Accepted: July 11, 2023 EST 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom

mons.org/licenses/by/4.0/legalcode for more information. 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 8



REFERENCES 

1. Descamps V, Aitken J, Lee MG. Hippocrates on 
necrotising fasciitis. The Lancet. 1994;344(8921):556. 
doi:10.1016/s0140-6736(94)91956-9 

2. Sarani B, Strong M, Pascual J, Schwab WC. 
Necrotizing Fasciitis: Current Concepts and Review of 
the Literature. Journal of the American College of 
Surgeons. 2009;208(2):279-288. doi:10.1016/j.jamcolls
urg.2008.10.032 

3. Hakkarainen TW, Kopari NM, Pham TN, Evans HL. 
Necrotizing soft tissue infections: Review and current 
concepts in treatment, systems of care, and 
outcomes. Current Problems in Surgery. 
2014;51(8):344-362. doi:10.1067/j.cpsurg.2014.06.001 

4. Misiakos EP, Bagias G, Patapis P, Sotiropoulos D, 
Kanavidis P, Machairas A. Current concepts in the 
management of necrotizing fasciitis. Front Surg. 
2014;1(36). doi:10.3389/fsurg.2014.00036 

5. Chauhan A, Wigton MD, Palmer BA. Necrotizing 
Fasciitis. The Journal of Hand Surgery. 
2014;39(8):1598-1601. doi:10.1016/j.jhsa.2014.04.010 

6. Wang JM, Lim HK. Necrotizing fasciitis: eight-year 
experience and literature review. The Brazilian Journal 
of Infectious Diseases. 2014;18(2):137-143. doi:10.101
6/j.bjid.2013.08.003 

7. Wong CH, Chang HC, Pasupathy S, Khin LW, Tan 
JL, Low CO. Necrotizing fasciitis: clinical 
presentation, microbiology, and determinants of 
mortality. J Bone Joint Surg Am. 
2003;85(8):1454-1460. doi:10.2106/00004623-200308
000-00005 

8. Nazerani S, Maghari A, Kalantar Motamedi MH, 
Vahedian Ardakani J, Rashidian N, Nazerani T. 
Necrotizing fasciitis of the upper extremity, case 
report and review of the literature. Trauma Mon. 
2012;17(2):309-312. doi:10.5812/traumamon.6398 

9. Morgan MS. Diagnosis and management of 
necrotising fasciitis: a multiparametric approach. 
Journal of Hospital Infection. 2010;75(4):249-257. do
i:10.1016/j.jhin.2010.01.028 

10. Angel MF, Zhang F, Jones M, Henderson J, 
Chapman SW. Necrotizing fasciitis of the upper 
extremity resulting from a water moccasin bite. South 
Med J. 2002;95(9):1090-1094. doi:10.1097/0000761
1-200295090-00033 

11. Brichacek M, Strazar R, Murray KA, Islur A. 
Necrotizing fasciitis after scalpel injury sustained 
during postmortem examination. CMAJ. 
2017;189(20):E721-E723. doi:10.1503/cmaj.161386 

12. Cheng HT, Lin FY. Pseudomonas aeruginosa 
necrotizing fasciitis in a patient with methimazole-
induced agranulocytosis. American Surgeon. 
2011;77(11):1561-1562. doi:10.1177/00031348110770
1151 

13. Crosby SN, Snoddy MC, Atkinson CT, Lee DH, 
Weikert DR. Upper Extremity Myonecrosis Caused by 
Edwardsiella Tarda Resulting in Transhumeral 
Amputation: Case Report. The Journal of Hand 
Surgery. 2013;38(1):129-132. doi:10.1016/j.jhsa.201
2.10.009 

14. Dias L, Markeson D, Evgeniou E, Misra A. 
Necrotising fasciitis of the thumb. BMJ Case Rep. 
2012;2012:bcr2012006380-bcr2012006380. doi:10.11
36/bcr-2012-006380 

15. Eggert J, Di Giacomo A, Paolo Vergineo P. 
Diagnosis and treatment of type II necrotizing 
fasciitis in a child presenting with a minor abrasion, 
edema, and apparent bruising. Wounds. 
2009;21(3):74-78. 

16. Elia J, Tzur T, Billig A, Neuman R, Pidhorzs C. 
Early necrotizing fasciitis or isolated subcutaneous 
emphysema? Plast Reconstr Surg. 
2013;131(2):307e-308e. doi:10.1097/prs.0b013e31827
8d6b7 

17. Hung LK, Kinninmonth AW, Woo ML. Vibrio 
vulnificus necrotizing fasciitis presenting with 
compartmental syndrome of the hand. J Hand Surg 
Br. 1988;13(3):337-339. doi:10.1016/0266-7681(88)90
106-4 

18. Jesus JE, Schrupp Berg H, Tibbles C, Wolfe R. 
Necrotizing Fasciitis in the Setting of Marine Injury. 
The Journal of Emergency Medicine. 
2011;40(5):539-542. doi:10.1016/j.jemermed.2010.0
7.023 

19. Kao TL, Kao ML. A fatal case of necrotizing 
Aeromonas schubertii fasciitis after penetrating 
injury. The American Journal of Emergency Medicine. 
2012;30(1):258.e3-258.e5. doi:10.1016/j.ajem.2010.1
0.028 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 9

https://doi.org/10.1016/s0140-6736(94)91956-9
https://doi.org/10.1016/j.jamcollsurg.2008.10.032
https://doi.org/10.1016/j.jamcollsurg.2008.10.032
https://doi.org/10.1067/j.cpsurg.2014.06.001
https://doi.org/10.3389/fsurg.2014.00036
https://doi.org/10.1016/j.jhsa.2014.04.010
https://doi.org/10.1016/j.bjid.2013.08.003
https://doi.org/10.1016/j.bjid.2013.08.003
https://doi.org/10.2106/00004623-200308000-00005
https://doi.org/10.2106/00004623-200308000-00005
https://doi.org/10.5812/traumamon.6398
https://doi.org/10.1016/j.jhin.2010.01.028
https://doi.org/10.1016/j.jhin.2010.01.028
https://doi.org/10.1097/00007611-200295090-00033
https://doi.org/10.1097/00007611-200295090-00033
https://doi.org/10.1503/cmaj.161386
https://doi.org/10.1177/000313481107701151
https://doi.org/10.1177/000313481107701151
https://doi.org/10.1016/j.jhsa.2012.10.009
https://doi.org/10.1016/j.jhsa.2012.10.009
https://doi.org/10.1136/bcr-2012-006380
https://doi.org/10.1136/bcr-2012-006380
https://doi.org/10.1097/prs.0b013e318278d6b7
https://doi.org/10.1097/prs.0b013e318278d6b7
https://doi.org/10.1016/0266-7681(88)90106-4
https://doi.org/10.1016/0266-7681(88)90106-4
https://doi.org/10.1016/j.jemermed.2010.07.023
https://doi.org/10.1016/j.jemermed.2010.07.023
https://doi.org/10.1016/j.ajem.2010.10.028
https://doi.org/10.1016/j.ajem.2010.10.028


20. Kushawaha A, Mobarakai N, Cooper M, Rose K, 
Awasum M. Necrotising fasciitis with Vibrio 
vulnificus: a limb threatening dermatologic 
complication following exposure to marine life. BMJ 
Case Rep. 2010;2010. doi:10.1136/bcr.11.2009.2478 

21. Lesaffer J, Van Holder C, Haeck L. Necrotizing 
fasciitis of the first ray caused by group A 
streptococcus. J Hand Surg Br. 2006;31(3):317-319. do
i:10.1016/j.jhsb.2006.01.004 

22. MacDonald J, Lennox PA. Unusual Etiology of 
Simultaneous Deep Space Hand Infection and 
Necrotizing Fasciitis of the Foot. Plastic and 
Reconstructive Surgery. 2005;116(1):10e-13e. doi:10.1
097/01.prs.0000169939.08625.e8 

23. Mikic D, Takic-Radovanovic T, Lukovic M, et al. 
Severe form of streptococcal necrotizing fasciitis of 
the upper limb - diagnostic and therapeutic 
challenge: A case report. Vojnosanit Pregl. 
2015;72(8):745-749. doi:10.2298/vsp140724069m 

24. Patel RR, Younai S, Narayanan K, Wahba H, 
Stofman GM. Necrotizing streptococcal fasciitis of 
the hand: case report. Clin Infect Dis. 
1996;22(3):586-587. doi:10.1093/clinids/22.3.586 

25. Tang WM, Wong JWK. Necrotizing fasciitis caused 
by Vibrio damsela. Orthopedics. 1999;22(4):443-444. 
doi:10.3928/0147-7447-19990401-14 

26. Wang CY, Chiao HY, Chou CY, et al. Successful 
salvage and reconstruction of a finger threatened by 
Vibrio vulnificus necrotising fasciitis using 
fenestrated-type artificial dermis and three steps of 
topical negative pressure wound therapy. Int Wound J. 
2017;14(5):818-822. doi:10.1111/iwj.12711 

27. Weidle PA, Brankamp J, Dedy N, Haenisch C, 
Windolf J, Jonas M. Complication of a closed Colles-
fracture: necrotising fasciitis with lethal outcome. A 
case report. Arch Orthop Trauma Surg. 
2009;129(1):75-78. doi:10.1007/s00402-008-0748-x 

28. Yam A, Teoh LC, Yong FC. Necrotising fasciitis 
after corticosteroid injection for trigger finger: a 
severe complication from a ‘safe’ procedure. J Hand 
Surg Eur Vol. 2009;34(5):689-690. doi:10.1177/175319
3409105081 

29. Zarb Adami R, Odeyinde S, Hazari A. Isolated 
digital necrotizing fasciitis: an unusual presentation. 
J Hand Surg Eur Vol. 2017;42(7):747-748. doi:10.1177/
1753193416676423 

30. Yang CC, Sun IF, Liu CM, Lai CS. Aeromonas 
hydrophila Septicemia in Acute Hand Injury: A Case 
Report. The Kaohsiung Journal of Medical Sciences. 
2004;20(7):351-356. doi:10.1016/s1607-551x(09)7017
0-6 

31. Filbin MR, Ring DC, Wessels MR, Avery LL, Kradin 
RL. Case records of the Massachusetts General 
Hospital. Case 2-2009. A 25-year-old man with pain 
and swelling of the right hand and hypotension. N 
Engl J Med. 2009;360(3):281-290. doi:10.1056/nejmcp
c0807489 

32. Koshy JC, Bell B. Hand Infections. J Hand Surg 
Am. 2019;44(1):46-54. doi:10.1016/j.jhsa.2018.05.027 

33. Lim YJ, Yong FC, Wong CH, Tan AB. Necrotising 
fasciitis and traditional medical therapy-- a 
dangerous liaison. Ann Acad Med Singap. 
2006;35(4):270-273. doi:10.47102/annals-acadmeds
g.v35n4p270 

34. Bento-Rodrigues J, Judas F, Pedrosa Rodrigues J, 
et al. Necrotizing faciitis after shoulder mobilization 
and intra-articular infiltration with betametasone 
[Fasceíte necrosante após mobilização e infiltração 
intrarticular do ombro com betametasona]. Acta Med 
Port. 2013;26(4):456-459. doi:10.20344/amp.149 

35. Yang TT, Chen YC. Klebsiella pneumoniae 
necrotizing fasciitis. QJM. 2016;109(12):829-829. do
i:10.1093/qjmed/hcw164 

36. Begon E, Bachmeyer C, Thibault M, et al. 
Necrotizing fasciitis due toCryptococcus neoformansin 
a diabetic patient with chronic renal insufficiency. 
Clin Exp Dermatol. 2009;34(8):935-936. doi:10.1111/
j.1365-2230.2008.03045.x 

37. Kusne S, Eibling DE, Yu VL, et al. Gangrenous 
Cellulitis Associated with Gram-Negative Bacilli in 
Pancytopenic Patients: dilemma with Respect to 
Effective Therapy. The American Journal of Medicine. 
1988;85(4):490-494. doi:10.1016/s0002-9343(88)8008
3-4 

38. Niscola P, Tendas A, Cupelli L, et al. Necrotizing 
fasciitis in myelodysplastic syndrome: an 
exceptionally rare occurrence. Support Care Cancer. 
2013;21(2):365-366. doi:10.1007/s00520-012-1588-3 

39. Aizawa T, Nakayama E, Kubo S, Nakamura K, 
Azuma R, Kiyosawa T. Severe Functional Loss of the 
Hand due to Necrotizing Fasciitis with Underlying 
Vasculitis Neuropathy. J Hand Microsurg. 
2019;11(Suppl 1):S42-S45. doi:10.1055/s-0039-16839
45 

40. Gottschalk HP, Mezera K, Golden AS, Reisch JS. 
Community-acquired methicillin resistant 
Staphylococcus aureus infections of the hand. Current 
Orthopaedic Practice. 2011;22(1):59-63. doi:10.1097/b
co.0b013e3181fa2f9b 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 10

https://doi.org/10.1136/bcr.11.2009.2478
https://doi.org/10.1016/j.jhsb.2006.01.004
https://doi.org/10.1016/j.jhsb.2006.01.004
https://doi.org/10.1097/01.prs.0000169939.08625.e8
https://doi.org/10.1097/01.prs.0000169939.08625.e8
https://doi.org/10.2298/vsp140724069m
https://doi.org/10.1093/clinids/22.3.586
https://doi.org/10.3928/0147-7447-19990401-14
https://doi.org/10.1111/iwj.12711
https://doi.org/10.1007/s00402-008-0748-x
https://doi.org/10.1177/1753193409105081
https://doi.org/10.1177/1753193409105081
https://doi.org/10.1177/1753193416676423
https://doi.org/10.1177/1753193416676423
https://doi.org/10.1016/s1607-551x(09)70170-6
https://doi.org/10.1016/s1607-551x(09)70170-6
https://doi.org/10.1056/nejmcpc0807489
https://doi.org/10.1056/nejmcpc0807489
https://doi.org/10.1016/j.jhsa.2018.05.027
https://doi.org/10.47102/annals-acadmedsg.v35n4p270
https://doi.org/10.47102/annals-acadmedsg.v35n4p270
https://doi.org/10.20344/amp.149
https://doi.org/10.1093/qjmed/hcw164
https://doi.org/10.1093/qjmed/hcw164
https://doi.org/10.1111/j.1365-2230.2008.03045.x
https://doi.org/10.1111/j.1365-2230.2008.03045.x
https://doi.org/10.1016/s0002-9343(88)80083-4
https://doi.org/10.1016/s0002-9343(88)80083-4
https://doi.org/10.1007/s00520-012-1588-3
https://doi.org/10.1055/s-0039-1683945
https://doi.org/10.1055/s-0039-1683945
https://doi.org/10.1097/bco.0b013e3181fa2f9b
https://doi.org/10.1097/bco.0b013e3181fa2f9b


41. LeBlanc DM, Reece EM, Horton JB, Janis JE. 
Increasing Incidence of Methicillin-Resistant 
Staphylococcus aureus in Hand Infections: A 3-Year 
County Hospital Experience. Plastic and 
Reconstructive Surgery. 2007;119(3):935-940. doi:10.1
097/01.prs.0000252270.84195.41 

42. Bach HG, Steffin B, Chhadia AM, Kovachevich R, 
Gonzalez MH. Community-Associated Methicillin-
Resistant Staphylococcus aureus Hand Infections in 
an Urban Setting. The Journal of Hand Surgery. 
2007;32(3):380-383. doi:10.1016/j.jhsa.2007.01.006 

43. O’Malley M, Fowler J, Ilyas AM. Community-
Acquired Methicillin-Resistant Staphylococcus 
aureus Infections of the Hand: Prevalence and 
Timeliness of Treatment. The Journal of Hand Surgery. 
2009;34(3):504-508. doi:10.1016/j.jhsa.2008.11.021 

44. Kiran RV, McCampbell B, Angeles AP, et al. 
Increased Prevalence of Community-Acquired 
Methicillin-Resistant Staphylococcus aureus in Hand 
Infections at an Urban Medical Center. Plastic and 
Reconstructive Surgery. 2006;118(1):161-166. doi:10.1
097/01.prs.0000221078.63879.66 

45. Houshian S, Seyedipour S, Wedderkopp N. 
Epidemiology of bacterial hand infections. 
International Journal of Infectious Diseases. 
2006;10(4):315-319. doi:10.1016/j.ijid.2005.06.009 

46. Fowler JR, Ilyas AM. Epidemiology of Adult Acute 
Hand Infections at an Urban Medical Center. The 
Journal of Hand Surgery. 2013;38(6):1189-1193. doi:1
0.1016/j.jhsa.2013.03.013 

47. Thornton DJA, Lindau T. (iii) Hand infections. 
Orthopaedics and Trauma. 2010;24(3):186-196. doi:1
0.1016/j.mporth.2010.03.016 

48. Imahara SD, Friedrich JB. Community-Acquired 
Methicillin-Resistant Staphylococcus aureus in 
Surgically Treated Hand Infections. The Journal of 
Hand Surgery. 2010;35(1):97-103. doi:10.1016/j.jhsa.2
009.09.004 

49. Kameyama M, Meguro S, Funae O, Atsumi Y, 
Ikegami H. The Presence of Limited Joint Mobility Is 
Significantly Associated with Multiple Digit 
Involvement by Stenosing Flexor Tenosynovitis in 
Diabetics. J Rheumatol. 2009;36(8):1686-1690. doi:1
0.3899/jrheum.081024 

50. Franko OI, Abrams RA. Hand infections. Orthop 
Clin North Am. 2013;44(4):625-634. doi:10.1016/j.oc
l.2013.06.014 

51. Yuen JC, Feng Z. Salvage of limb and function in 
necrotizing fasciitis of the hand: role of hyperbaric 
oxygen treatment and free muscle flap coverage. 
South Med J. 2002;95(2):255-257. doi:10.1097/000076
11-200295020-00021 

52. Hendriks MP, van Deuren M. A woman with a 
painful and swollen hand. Neth J Med. 
2009;67(3):111-112. 

53. Kayiran O, Kadioğlu B. Unpredictable 
presentation of necrotising fasciitis of the hand [Elin 
öngörülemez seyirli nekrotizan fasiiti]. Medeniyet 
medical journal. 2015;30(3):134-136. doi:10.5222/mm
j.2015.134 

54. Koehler C, Niederbichler AD, Jung FJ, et al. 
Wound Therapy Using the Vacuum-Assisted Closure 
Device: Clinical Experience with Novel Indications. 
Journal of Trauma: Injury, Infection & Critical Care. 
2008;65(3):722-731. doi:10.1097/01.ta.0000249295.82
527.19 

55. Smith C, Scott J. Necrotising fasciitis 
complicating hand, foot and mouth disease. BMJ Case 
Rep. 2019;12(8):e228581. doi:10.1136/bcr-2018-2285
81 

56. Wilkerson R, Paull W, Coville FV. Necrotizing 
fasciitis. Review of the literature and case report. Clin 
Orthop Relat Res. 1987;216:187-192. doi:10.1097/000
03086-198703000-00030 

57. Wong CH, Tan SH. Subacute necrotising fasciitis. 
Lancet. 2004;364(9442):1376. doi:10.1016/s0140-673
6(04)17197-3 

58. Leibowitz MR, Ramakrishnan KK. Necrotizing 
fasciitis: the role of Staphylococcus epidermidis, 
immune status and intravascular coagulation. 
Australas J Dermatol. 1995;36(1):29-31. doi:10.1111/
j.1440-0960.1995.tb00921.x 

59. Bastug A, Kislak S, Mutlu NM, et al. Necrotizing 
fasciitis due to Streptococcus mitis caused by 
accidental human bite. J Infect Dev Ctries. 
2016;10(01):100-102. doi:10.3855/jidc.7040 

60. Chan WL, Chan CHS, Chan TYK. Vibrio vulnificus 
septicaemia and necrotizing fasciitis after a prick 
from the dorsal fin of a tilapia. Transactions of the 
Royal Society of Tropical Medicine and Hygiene. 
1999;93(2):174. doi:10.1016/s0035-9203(99)90298-5 

61. Chen CE, Shih YC. Monomicrobial Klebsiella 
pneumoniae Necrotizing Fasciitis With Liver Abscess: 
A Case Report and Literature Review. Ann Plast Surg. 
2017;78(3 Suppl 2):S28-S31. doi:10.1097/sap.0000000
000001001 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 11

https://doi.org/10.1097/01.prs.0000252270.84195.41
https://doi.org/10.1097/01.prs.0000252270.84195.41
https://doi.org/10.1016/j.jhsa.2007.01.006
https://doi.org/10.1016/j.jhsa.2008.11.021
https://doi.org/10.1097/01.prs.0000221078.63879.66
https://doi.org/10.1097/01.prs.0000221078.63879.66
https://doi.org/10.1016/j.ijid.2005.06.009
https://doi.org/10.1016/j.jhsa.2013.03.013
https://doi.org/10.1016/j.jhsa.2013.03.013
https://doi.org/10.1016/j.mporth.2010.03.016
https://doi.org/10.1016/j.mporth.2010.03.016
https://doi.org/10.1016/j.jhsa.2009.09.004
https://doi.org/10.1016/j.jhsa.2009.09.004
https://doi.org/10.3899/jrheum.081024
https://doi.org/10.3899/jrheum.081024
https://doi.org/10.1016/j.ocl.2013.06.014
https://doi.org/10.1016/j.ocl.2013.06.014
https://doi.org/10.1097/00007611-200295020-00021
https://doi.org/10.1097/00007611-200295020-00021
https://doi.org/10.5222/mmj.2015.134
https://doi.org/10.5222/mmj.2015.134
https://doi.org/10.1097/01.ta.0000249295.82527.19
https://doi.org/10.1097/01.ta.0000249295.82527.19
https://doi.org/10.1136/bcr-2018-228581
https://doi.org/10.1136/bcr-2018-228581
https://doi.org/10.1097/00003086-198703000-00030
https://doi.org/10.1097/00003086-198703000-00030
https://doi.org/10.1016/s0140-6736(04)17197-3
https://doi.org/10.1016/s0140-6736(04)17197-3
https://doi.org/10.1111/j.1440-0960.1995.tb00921.x
https://doi.org/10.1111/j.1440-0960.1995.tb00921.x
https://doi.org/10.3855/jidc.7040
https://doi.org/10.1016/s0035-9203(99)90298-5
https://doi.org/10.1097/sap.0000000000001001
https://doi.org/10.1097/sap.0000000000001001


62. Greco RJ, Curtsinger LJ. Carpal tunnel release 
complicated by necrotizing fasciitis. Ann Plast Surg. 
1993;30(6):545-548. doi:10.1097/00000637-19930600
0-00014 

63. Ho SWL, Ang CL, Ding CSL, Barkham T, Teoh LC. 
Necrotizing Fasciitis Caused by Cryptococcus gattii. 
Am J Orthop (Belle Mead NJ). 2015;44(12):E517-522. 

64. Majere RA, Cortina S. Necrotizing wound 
infection from a tilapia fish injury. CMAJ. 
2017;189(14):E539-E541. doi:10.1503/cmaj.160663 

65. Weil HP, Fischer-Brügge U, Koch P. Potential 
Hazard of Wound Licking. N Engl J Med. 
2002;346(17):1336-1336. doi:10.1056/nejm200204253
461721 

66. Lepivert JC, Guinet V, Auquit-Auckbur I. 
Necrotizing fasciitis of the hand and wrist due to 
Prevotella bivia. J Hand Surg Eur Vol. 
2015;40(7):757-758. doi:10.1177/1753193414545942 

67. Bharucha NJ, Alaia MJ, Paksima N, Christoforou 
D, Gupta S. An aggressive group a streptococcal 
cellulitis of the hand and forearm requiring surgical 
debridement. Orthopedics. 2011;34(1):57. doi:10.392
8/01477447-20101123-26 

68. Carr L, Michelotti B, Potochny J, et al. 
Scedosporium: an unlikely cause of fungal 
necrotizing fasciitis. Am Surg. 2015;81(6):E253-254. d
oi:10.1177/000313481508100609 

69. Whallett EJ, Stevenson JH, Wilmshurst AD. 
Necrotising fasciitis of the extremity. J Plast Reconstr 
Aesthet Surg. 2010;63(5):e469-e473. doi:10.1016/j.bjp
s.2009.09.011 

70. Yacoub A, Janz T, Mojica L, Jones L, Greene JN. A 
Fishmonger’s Tale: A Case Report and Review of 
Literature. Infectious Diseases in Clinical Practice. 
2015;23(5):248-253. doi:10.1097/ipc.00000000000002
34 

71. Minini A, Galli S, Salvi A, Zarattini G. Necrotizing 
fasciitis of the hand: a case report. Acta Biomed. 
2018;90(1-S):162-168. doi:10.23750/abm.v90i1-S.799
2 

72. Nambiar S, Karippot A, Devasahayam J, Oliver T. 
Group A Streptococci-Associated Necrotizing 
Fasciitis following Cat Bite in an 
Immunocompromised Patient. Case Rep Crit Care. 
2017;2017:3718360. doi:10.1155/2017/3718360 

73. Liao CI, Lee YK, Su YC, Chuang CH, Wong CH. 
Validation of the laboratory risk indicator for 
necrotizing fasciitis (LRINEC) score for early 
diagnosis of necrotizing fasciitis. Tzu Chi Medical 
Journal. 2012;24(2):73-76. doi:10.1016/j.tcmj.2012.0
2.009 

74. McGillicuddy EA, Lischuk AW, Schuster KM, et al. 
Development of a Computed Tomography-Based 
Scoring System for Necrotizing Soft-Tissue 
Infections. Journal of Trauma: Injury, Infection & 
Critical Care. 2011;70(4):894-899. doi:10.1097/ta.0b0
13e3182134a76 

75. Jarrett P, Rademaker M, Duffill M. The clinical 
spectrum of necrotising fasciitis. A review of 15 
cases. Australian and New Zealand Journal of Medicine. 
1997;27(1):29-34. doi:10.1111/j.1445-5994.1997.tb00
910.x 

76. Lim YJ, Kang G, Soo HT, Tan AEH. Upper limb 
necrotizing fasciitis - Can we improve the outcome? 
Infectious Diseases in Clinical Practice. 
2006;14(1):23-27. doi:10.1097/01.idc.0000189085.415
94.6c 

77. Raveendran S, Naik D, Raj Pallapati S, Prakash J, 
Thomas B, Thomas N. The clinical and 
microbiological profile of the diabetic hand: A 
retrospective study from South India. Indian J 
Endocrinol Metab. 2016;20(5):619-624. doi:10.4103/22
30-8210.190539 

78. Leiblein M, Marzi I, Sander AL, Barker JH, Ebert F, 
Frank J. Necrotizing fasciitis: treatment concepts and 
clinical results. Eur J Trauma Emerg Surg. 
2018;44(2):279-290. doi:10.1007/s00068-017-0792-8 

79. Sunderland IR, Friedrich JB. Predictors of 
mortality and limb loss in necrotizing soft tissue 
infections of the upper extremity. J Hand Surg Am. 
2009;34(10):1900-1901. doi:10.1016/j.jhsa.2009.08.01
8 

80. Hsiao GH, Chang CH, Hsiao CW, Fanchiang JH, 
Jee SH. Necrotizing soft tissue infections. Surgical or 
conservative treatment? Dermatol Surg. 
1998;24(2):243-248. doi:10.1111/j.1524-4725.1998.tb
04143.x 

81. Yeung YK, Ho ST, Yen CH, et al. Factors affecting 
mortality in Hong Kong patients with upper limb 
necrotising fasciitis. Hong Kong Med J. 
2011;17(2):96-104. 

82. Riseman JA, Zamboni WA, Curtis A, Graham DR, 
Konrad HR, Ross DS. Hyperbaric oxygen therapy for 
necrotizing fasciitis reduces mortality and the need 
for debridements. Surgery. 1990;108(5):847-850. 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 12

https://doi.org/10.1097/00000637-199306000-00014
https://doi.org/10.1097/00000637-199306000-00014
https://doi.org/10.1503/cmaj.160663
https://doi.org/10.1056/nejm200204253461721
https://doi.org/10.1056/nejm200204253461721
https://doi.org/10.1177/1753193414545942
https://doi.org/10.3928/01477447-20101123-26
https://doi.org/10.3928/01477447-20101123-26
https://doi.org/10.1177/000313481508100609
https://doi.org/10.1177/000313481508100609
https://doi.org/10.1016/j.bjps.2009.09.011
https://doi.org/10.1016/j.bjps.2009.09.011
https://doi.org/10.1097/ipc.0000000000000234
https://doi.org/10.1097/ipc.0000000000000234
https://doi.org/10.23750/abm.v90i1-S.7992
https://doi.org/10.23750/abm.v90i1-S.7992
https://doi.org/10.1155/2017/3718360
https://doi.org/10.1016/j.tcmj.2012.02.009
https://doi.org/10.1016/j.tcmj.2012.02.009
https://doi.org/10.1097/ta.0b013e3182134a76
https://doi.org/10.1097/ta.0b013e3182134a76
https://doi.org/10.1111/j.1445-5994.1997.tb00910.x
https://doi.org/10.1111/j.1445-5994.1997.tb00910.x
https://doi.org/10.1097/01.idc.0000189085.41594.6c
https://doi.org/10.1097/01.idc.0000189085.41594.6c
https://doi.org/10.4103/2230-8210.190539
https://doi.org/10.4103/2230-8210.190539
https://doi.org/10.1007/s00068-017-0792-8
https://doi.org/10.1016/j.jhsa.2009.08.018
https://doi.org/10.1016/j.jhsa.2009.08.018
https://doi.org/10.1111/j.1524-4725.1998.tb04143.x
https://doi.org/10.1111/j.1524-4725.1998.tb04143.x


83. Flanagan CE, Daramola OO, Maisel RH, Adkinson 
C, Odland RM. Surgical debridement and adjunctive 
hyperbaric oxygen in cervical necrotizing fasciitis. 
Otolaryngol Head Neck Surg. 2009;140(5):730-734. do
i:10.1016/j.otohns.2009.01.014 

84. Jallali N, Withey S, Butler PE. Hyperbaric oxygen 
as adjuvant therapy in the management of 
necrotizing fasciitis. The American Journal of Surgery. 
2005;189(4):462-466. doi:10.1016/j.amjsurg.2005.0
1.012 

85. Levett DZ, Bennett MH, Millar I. Adjunctive 
hyperbaric oxygen for necrotizing fasciitis. Cochrane 
Database Syst Rev. 2015;1(1):CD007937. doi:10.1002/1
4651858.cd007937.pub2 

86. Peetermans M, de Prost N, Eckmann C, Norrby-
Teglund A, Skrede S, De Waele JJ. Necrotizing skin 
and soft-tissue infections in the intensive care unit. 
Clin Microbiol Infect. 2020;26(1):8-17. doi:10.1016/j.c
mi.2019.06.031 

87. Parks T, Wilson C, Curtis N, Norrby-Teglund A, 
Sriskandan S. Polyspecific Intravenous 
Immunoglobulin in Clindamycin-treated Patients 
With Streptococcal Toxic Shock Syndrome: A 
Systematic Review and Meta-analysis. Clin Infect Dis. 
2018;67(9):1434-1436. doi:10.1093/cid/ciy401 

88. Madsen MB, Hjortrup PB, Hansen MB, et al. 
Immunoglobulin G for patients with necrotising soft 
tissue infection (INSTINCT): a randomised, blinded, 
placebo-controlled trial. Intensive Care Med. 
2017;43(11):1585-1593. doi:10.1007/s00134-017-478
6-0 

Necrotizing Fasciitis of the Upper Extremity: A Systematic Review of the Literature

SurgiColl 13

https://doi.org/10.1016/j.otohns.2009.01.014
https://doi.org/10.1016/j.otohns.2009.01.014
https://doi.org/10.1016/j.amjsurg.2005.01.012
https://doi.org/10.1016/j.amjsurg.2005.01.012
https://doi.org/10.1002/14651858.cd007937.pub2
https://doi.org/10.1002/14651858.cd007937.pub2
https://doi.org/10.1016/j.cmi.2019.06.031
https://doi.org/10.1016/j.cmi.2019.06.031
https://doi.org/10.1093/cid/ciy401
https://doi.org/10.1007/s00134-017-4786-0
https://doi.org/10.1007/s00134-017-4786-0

	Objectives
	Methods
	Results
	Conclusion
	INTRODUCTION
	METHODS
	Review Strategy
	Eligibility

	RESULTS
	Patient
	Comorbid Conditions

	Presentation/Diagnosis
	Treatment
	Outcomes & Complications

	DISCUSSION
	CONCLUSION
	Declaration of conflict of interest
	Declaration of funding
	Declaration of ethical approval for study
	Declaration of informed consent

	References

