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Introduction
Gas gangrene represents a severe necrotizing and rapidly pro-
gressive soft-tissue infection. Clostridium (C.), an anaerobic 
gram-positive bacterium is known as the main causative agent 
for this acute life-threatening disease. In particular the C. species 
perfringens, septicum and histolyticum are the principal causes 
forth is type of necrotizing infection [1-3]. Basically, gas gan-
grene frequently develops in these areas of the body that have 
been compromised or injured by for eignbody, trauma, ischemia, 
malignancy or surgery [2]. In the vast majority of the cases the 
extremities are affected [3].

Other reported risk factors include age greaterthan 50 years, 
peripheral vascular disease, diabetes mellitus, malnutrition, 
atherosclerosis, obesity, hypoalbuminemia, chronic alcoholism, 
intravenous drug abuse, corticosteroid therapy and postoperative 

infection, respectively. However, many of these reported risk 
factors seem to reflect an immunosuppressed condition of the 
affected patient [2,3].

After the rapid development of extensive hemorrhagic, blis-
tering soft-tissue necrosis [2] the patient’s general condition 
deteriorates continuously. C. are able to produce potent exotoxins 
which trigger multisystem organ failure culminating in severe 
septic shock [1,3]. Due to this rapidly deteriorating course, 
mortality rates are still high ranging up to 80% [3].

The adequate emergency management is based on prompt 
surgical debridement and immediate initiation of empiric intra-
venous antimicrobial therapy. Penicillin G still remains the corner 
stone in the combined antibiotic therapy of gas gangrene [2,3] 
Besides surgery and antimicrobial therapy, hyperbaric oxygena-
tion (HBO) has turned out as an effective adjunct therapeutic 
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Abstract 
Background: Necrotizing soft-tissue infections, in particular clostridial myonecrosis (gas gangrene), 
represent acuteand potential life-threatening emergencies still associated with high mortality. 
Objective: This report emphasizes that in case of gas gangrene very early identification followed by 
immediate aggressive interdisciplinary treatment are of utmost importance for survival.
Case presentation: A 70-year-old female was admitted with a giant umbilical hernia suffering from 
abdominal gas gangrene combined with severe septic shock. After emergency laparotomy, enhanced 
intravenous broad-spectrum-antibiotics and consistent hyperbaric oxygenation (HBO), the patient ś 
general condition improved considerably. During the further course she fully recovered and was 
discharged on the 14th postoperative day.
Conclusion: This case is the first report of life-threatening abdominal gas gangrene induced by 
Clostridium paraputrificum treated successfully with emergency surgery, antibiotics and supportive 
HBO, respectively. By means of this promptly initiated multimodal emergency treatment the patient’s 
life could be saved last-minute.
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tool within the past 20 years. Although some authors seem 
not to be fully persuaded of the clinical benefit of HBO [2,3], 
HBO has proven to serve as a life-saving and therefore valuable 
supportive treatment option within this combined multimodal 
therapeutic approach [4-7].

We report the case of a female patient suffering from extensive 
abdominal gas gangrene induced by the rare C. paraputrificum 
treated last-minute with emergency treatment consisting of 
surgery, antibiotics and supportive HBO.

Case presentation
A 70-year-old female was admitted to the emergency depart-
ment with increasing abdominal pain that had started only a 
few hours before. She showed signs of severe septic shock, her 
general condition decreased progressively. Physical examina-
tion revealed a dark blue-reddish discoloration and blistering 
of the skin over a large, chronic umbilical hernia (Figure 1A). A 
discreet livid discoloration with irregular borders spread from 
the maximum point of the local findings to the surrounding 
abdominal wall (Figure 1B). Changesat the skin had developed 
rapidly within the last four hours.
At admission, body temperature was 36.8°C, blood pressure 
was 95/40 mmHg, and pulse was 135bpm. Laboratory findings 
showed leucocytosis (17.6 G/l), C-reactive protein 330 mg/L 
(reference level >5mg/L), procalcitonin 3.89 ng/ml (reference 
level >0.5 ng/ml), creatinine 2.44 mg/dl, lactate 11.0 mmol/l, and 
myoglobin 371.3 ng/ml. The patient had recently undergone the 
fourth cycle of neo-adjuvant chemotherapy for breast cancer. 
At the oncological control one week before admission she had 
neither shown evidence of leucocytopenia nor of infection. 

Figure 1. Clinical appearance of the patient on admission. 
Note the dark blue-reddish discoloration and blistering of the 
skin over a large, chronic umbilical hernia (A: View from the 
right hand side, B: View from the bottom up).

A B

Further underlying conditions were diabetes mellitus, arterial 
hypertension, and coronary heart disease. Unfortunately, she 
was allergic to penicillin.

A swab from the fetid smelling contents of a blister was taken, 
an urgent Gram-staining clearly revealed Gram-positive rods 
with terminal spores (Figure 2). Asvab from the fetid smell-
ing contents of a blister was taken, anurgent Gram-staining 
clearly revealed Gram-positive rods. Necrotizing infection due 

to Clostridia, a potential life-threatening anaerobic microor-
ganism, was therefore suspected and enhanced intravenous 
antibiotic treatment with meropenem and metronidazol was 
initiated promptly.
Emergency laparotomy revealed incarceration and hemorrhagic 
infarction of about one meter of jejunum which had to be 
resected. During meticulous intra-abdominal exploration no 
perforation of the gut was found. Skin and subcutis covering 
the hernia were completely necrotic and foul-smelling, there 
was no pus (Figure 3).

The muscles of the surrounding abdominal wall were almost 
intact. After generously resection of the affected fatty tissue and 
debridement of necroses the abdomen was preliminarily closed. 
During emergency surgery the patient had to be resuscitated 
twice due to asystoly, high doses of catecholamines and volume 
substitution were required to maintain circulation.

Two hours postoperatively, after stabilization of the patient´s 
hemodynamic condition, the patient underwent the first treat-
ment session according to Boerema´s schedule for gas gangrene 

Figure 2. Gram stain of C. paraputrificum showing  
Gram-positive rods with terminal spores.

Figure 3. Surgical resection of the necrotic abdominal wall 
combined with partial resection of the incarcerated small 
intestine which is clearly visible by the livid color.
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Figure 4. Multiplace-Hyperbaric chamber for emergency 
HBO.

Figure 5. Culture on Schädler agar showed grey-white 
colonies with crenated edges, no ß- haemolysis was observed.

was definitively closed on the third postoperative day. Under 
combined HBO, antibiotic treatment and intensive care measures 
the patient recovered uneventfully, and was discharged to the 
oncological ward on the 14th postoperative day.

Discussion
Basically Clostridia cause a wide spectrum of severe infections, 
mainly gas gangrene, necrotizing fasciitis with myonecrosisor 
even bacteremia. Clostridiumis an anaerobic ubiquitous organ-
ism, and can also be found in the human gut [7]. Infectionsmay 
develop after trauma, after surgeryor even spontaneously. In 
gas gangrene or necrotizing fasciitis mainly C. perfringens and 
C. septicum can be found whereas the incidence of C. parapu-
trificum is extremely rare [1-3,8,9]. Moreover, in most of the 
cases the extremities are affected. Gas gangrene of the chest, the 
abdomen or the pelvis is very uncommon and rare. Once these 
regions of the human body are affected, lethality dramatically 
rises up to nearly 100%. 

This underlying case is hallmarked by a particular combina-
tion. On the one hand the very rare subtype C. paraputrificium 
serving as causative agent for spontaneous gas gangrene. On 
the other hand the uncommon localization affecting the ab-
dominal wall. To our best knowledge this case is the first report 
of life-threatening abdominal gas gangrene induced by rare C. 
paraputrificium treated successfully with emergency surgery, 
antibiotics and supportive HBO, respectively.

In the only few reports about infections caused by C. 
paraputrificum, predisposing factors such as HIV, non-cyclic 
neutropenia, sickle-cell anemia, malignancy, alcohol abuse or 
diabetes mellitus were present [10-12]. All cases revealed severe 
sepsis and bacteremia whereas in our patient bacteremia could 
not be confirmed, because only one pair of blood cultures had 
been taken, unfortunately after starting antibiotic therapy. These 
reported infections were predominantly necrotizing processes 
involving the gut [13] or in one case aspiration pneumonia [14].

With a history of neoadjuvant chemotherapy for breast cancer 
and diabetes mellitus our patient had two known risk factors for 
developing gas gangrene. As there was no evidence of intesti-
nal perforation, spontaneous infection in the course of jejunal 
incarceration was assumed. Supposedly, the organism crossed 
the wall of the gut following breakdown of the mucosal barrier 
and entered the soft-tissue overlying the incarcerated hernia.

The striking clinical features were the rapid development of 
the hemorrhagic, blistering soft-tissue necrosis accompanied by 
development of considerable septic shock with rapid deteriora-
tion of the patient´s general condition. These typical clinical 
signs are pathognomonic for severe soft-tissue infections in 
particular for life-threatening gas gangrene.

Generally the adequate management of patients with ne-
crotizing soft tissue infections is based on prompt surgical 
debridement and immediate initiation of empiric intra-venous 
antibiotic therapy. Broad spectrum antibiotics are advisable 
until the pathogen is identified [8]. Under these challenging 
conditions it is of utmost importance to react and proceed im-

in the hyperbaric chamber (Figure 4) [4]. Further nine sessions 
of HBO for the following seven days were scheduled.

On the next day the very rare C. paraputrificum was definitely 
identified in the culture from the swab. No other microorgan-
isms could be isolated from the soft-tissue covering the hernia. 
Colonies of C. paraputrificum were found on Schädler agar 
(bioMérieux, Marcy l’Etoile, France) after anaerobic incubation 
for 24- 48hr at 35°C (Figure 5). Identification was performed 
using the Vitek MS (bioMérieux). Resistance testing of C. 
paraputrificum was performed according EUCAST guidelines 
(http://www.eucast.org) revealing susceptibility to penicillin 
(0.25 mg/L), amoxycillin (0.125 mg/L), piperacillin/tazobactam 
(0.25 mg/L), meropenem (0.25 mg/L), metronidazole (0.125 
mg/L) and resistance toclindamycin (256 mg/L), respectively.

In the further course a Vacuum-assisted-closure system (VAC 
System; Kinetic Concepts, Inc; San Antonio, TX) to accelerate 
proper wound healing was applied after the following micro-
biologic test results were negative for Clostridia. The abdomen 
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mediately even in case of sneaking suspicion of gas gangrene. 
It is of crucial importance to bear in mind that abdominalgas 
gangrene may occur, even spontaneously. This is what confronted 
emergency physicians should think about, so they would be 
able to identify gas gangrene and can therefore promptly start 
the adequate interdisciplinary treatment. Any time delay in 
diagnosis or therapy is associated inevitably with the patient’s 
death particularly in case of gas gangrene affecting the abdominal 
cavity or the abdominal wall, respectively.

During the elapsed years HBO has been favorably advocated 
as valuable additive and therefore life-saving treatment option 
for severe clostridial soft-tissue infections and gas gangrene, 
respectively [4-7]. At the Clinical Division of Thoracic and 
Hyperbaric Surgery at the Medical University of Graz, the only 
center in Austria, HBO for severe necrotizing soft- tissue infec-
tions has been successfully applied for many years. The principles 
of HBO for the treatment of these challenging life-threatening 
diseases are described in detail elsewhere [4-7].

Conclusion
In conclusion this extraordinary case clearly emphasize sthe 
clinical impact of emergency treatment for life-threatening 
abdominal gas gangrene. By means of this promptly initiated 
therapy consisting of aggressive surgery, broad-spectrum an-
tibiotics and consistent HBO, the patient’s life could be saved 
last-minute. It is of crucial importance to initiate these three 
combined therapeutic steps even in case of sneaking suspicion 
of gas gangrene in order to obtain the utmost probability for 
the patient´s survival.
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