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Introduction
Gas gangrene is a necrotizing soft tissue infection characterized 
by muscular necrosis and the formation of gas. It develops quickly 
and can cause septic shock and death. In adults, gas gangrene 
used to be a well-known complication of war wounds [1]. 
Clostridium perfringens and Clostridium septicum are the major 
etiological agents of traumatic and spontaneous gas gangrene, 
respectively [2].

There are a number of factors that predispose to the spread of 
these soft tissue infections, such as delays in diagnosis, immune 
suppression, diabetes mellitus and advanced age [3]. Reduced 
tissue perfusion leading to tissue ischemia is a central component 
of the pathogenesis of myonecrosis caused by Clostridium 

perfringens [4]. Characterized by extensive tissue necrosis and 
an absence of accompanying leukocyte infiltration and tissue 
inflammatory response, the histopathological picture of clostridial 
gas gangrene is distinctly different from other bacterial infections 
[5]. Poor blood flow due to arterial occlusion exacerbates the 
anaerobic condition [6]. 

Studies have shown high rates of death varying from 22.6% 
to 42.9% [7-9]. In victims of traumatic injury, the infection can 
become well established in as little as 6 to 8 hours and the 
destruction of adjacent healthy muscle can progress several 
inches per hour despite appropriate antibiotic coverage [10].

The use of broad-spectrum antibiotics tends to mask the severity 
of the underlying infection, modulates the clinical presentation, 
and even delays hospital admission. The most important factor 
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Abstract
Aim: The aim of this study was to evaluate epidemiological data and mortality of 
patients with anaerobic infections submitted to amputations. 
Methods: In retrospective study of cohort were evaluating patients who 
underwent amputations due to anaerobic infections in the period from January 
1998 to January 2008 were evaluated in a retrospective, quantitative observational 
study. The data were obtained from computerized hospital records with inclusion 
criteria being gas gangrene identified by signs of crepitation in the subcutaneous 
tissue during the physical evaluation and indications of gas on x-rays of the limb. 
Epidemiological data, such as gender, age, death, the level of amputation and 
diabetes mellitus were analyzed. The Fisher Exact test was utilized for statistical 
analysis with an alpha level of 5%. 

Results: One hundred and ten patients were diagnosed with gas gangrene, 66 
(60%) of of 87 of these patients (79%) had diabetes and 30 (27.3%) patients died. 
A total of 2809 patients were submitted to amputations for other reasons with 89 
death. Patients with anaerobic infections had a significantly higher mortality rate 
that patients submitted to amputations for other reasons. 

Conclusion: The death rate is higher in patients with gas gangrene and associated 
to the presence of diabetes mellitus who required surgical procedures.
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affecting outcome in necrotizing soft tissue infection is early 
diagnosis and aggressive radical surgical treatment [4,10]. The 
aim of this study was to evaluate epidemiological data and 
death in patients with anaerobic infections who required surgical 
procedures.

Methods
In retrospective study of cohort was evaluating patients submitted 
to amputations due to anaerobic infections in the period from 
January 1998 to January 2008 in Hospital de Base in Sao Jose do 
Rio Preto.

Data were obtained from computerized hospital records 
identified using International Classification of Diseases, 9th 
Revision codes for amputation. Gas gangrene was diagnosed 
by signs of crepitation in the subcutaneous tissue during the 
physical examination and indications of gas on the X-rays of 
the limb. All other reasons for amputation were excluded; 
these patients served as a basis to compare death rates after 
amputation. Epidemiological data including gender, age, death, 
the level of amputation and diabetes mellitus were collected. 
Patients were considered diabetics when their hospital record 
included the results of a blood sugar test identifying the disease. 
All the patients were prescribed broad-spectrum antibiotics 
including gentamicin, clindamycin and ciprofloxacin. Cultures and 
antibiograms of the tissues were performed and the antibiotic 
therapy was considered adequate according to the results of 
these tests. Data were input on a Microsoft Excel spreadsheet and 
statistically analyzed. All patients were submitted to amputation 
on the same day as the diagnosis of anaerobic infections. 

This study was approved by the Research Ethics Committee of 
FAMERP. The Fisher Exact test was utilized for statistical analysis 
with an alpha level of 5% (p-value < 0.05) being considered 
acceptable.

Results
One hundred and ten patients were diagnosed with gas gangrene, 
66 (60%) of whom were men with ages varying between 25 and 
85 years old (mean age 65years) and 44 (40%) were women 
with ages ranging between 43 and 101 years old (mean age 70.9 
years). Eighty-seven (79%) of these patients had diabetes and 30 
(27.3%) patients died.

A total of 85 major amputations, 35 minor amputations and 
2 debridements were performed. Nine patients underwent 
two surgical procedures (major amputation following minor 
amputation) and one patient underwent 4 procedures. A total of 
2809 patients were submitted to amputations for other reasons 
and in this subset of patients, 89 died. Patients with anaerobic 
infections had a significantly higher mortality rate compared 
to patients submitted to amputations for other reasons (Fisher 
exact test: p-value=0.0001).

Discussion
The current study shows that amputations due to anaerobic 
infections are associated to a higher mortality rate compared 
to amputations for other reasons. Additionally, these infections 
have a significant association with diabetes mellitus.  Although an 
aggressive conduct is carried out to urgently eliminate the focus 
of the infection, the death rate of these patients remains high 
demonstrating the severity of the disease. Another important 
aspect is the association of diabetes mellitus in 79% of the cases. 
In the current study, specific cultures for the anaerobes were not 
performed; this could help to identify the agents responsible for 
the most aggressive gas gangrene.

One study reported high mortality rates of around 40% and 
warned about the rapid progress of infection even after the earliest 
possible conduct [11]. Ischemia of the limb may exacerbate the 
progression of the infection and constitutes an aggravating factor 
[6]. Infection by non-clostridial gas gangrene in multiple injury 
patients produces a mortality rate of 42.9% [7]. A mortality rate 
of 62.5% was reported in patients with infections by Aeromonas 
associated with gas gangrene in Okinawa, Japan [12].

Critical limb ischemia, neuropathy and an immunocompromised 
host, which often are associated with diabetic foot infections, 
complicate treatment and are associated with a poorer prognosis 
[13-15]. Outhers aspect is that patient underwent lower-limb 
amputation had a high mortality during for next years [16].

Clostridium septicum is a highly virulent causative agent of 
spontaneous gas gangrene induces irreversible cellular injury and 
a marked reduction in microvascular perfusion [4]. Clostridium 
perfringens, causes clostridial myonecrosis or gas gangrene in 
humans by producing numerous extracellular toxins and enzymes 
that act in concert to degrade host tissue [17]. 

The team practices medicine and the radiologists must be aware 
of abnormal gas in soft tissue because it may be the main or 
unique sign leading to an underlying pathology, which can be 
lethal.

Conclusion 
The death rate is higher in patients with gas gangrene and 
associated to the presence of diabetes mellitus who required 
surgical procedures.
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