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AbstrAct:   In this paper the authors would like to present a correct procedure in both surgical and hyperbaric treatment of patients with 
gas gangrene admitted to a surgical department during ER. Gas gangrene is not very common these days, but when it comes to 
dealing with gangrenous infection in the emergency it is quite likely to make errors in both diagnostic and therapeutic manners. 
When there is a gas gangrene in a patient at the emergency time plays crucial role and the proper application of procedures is 
vital for the patient’s survival. 10 cases made the study group here, all of them were patients diagnosed and treated surgically due 
to gas gangrene. As shown here, It is important to perform a revision of surgical wounds after few hours since primary surgery and 
to begin hyperbaric treatment as quickly as possible. The findings and suggestions included in this study are supported by own 
experience of The 2nd Department of General and Gastrointestinal Surgery of Medical University in Białystok, Poland.
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IntroductIon

Gas gangrene is an infection caused by anaerobic bacteria mainly 
from the Clostridium genus. In 80% of cases it is caused by Clos-
tridium perfringens and less frequently by C. novyi, C. septicum, 
C. hemoliticum or C. sordelli [1–4]. Most infections occur as a re-
sult of trauma. A significant increase in the number of infections 
was also observed during warfare [1–4].

The first known description of gas gangrene was made as far back 
as in ancient Rome and its author was Celsus. Other reports come 
from the history of Napoleonic Wars and World War I. It is worth 
mentioning that the increase in the percentage of gangrene in-
fections was related to the type of wounds and the area affected 
by war. The above statement is supported by the fact that during 
warfare conducted in Africa during World War II, there was not 
a single case of gas gangrene (dry, hot sand instead of wet soil). 
The available sources in literature raise the fact that currently, 
even under war conditions, the percentage of gas gangrene infec-
tions has decreased significantly from 5% since the Vietnam War 
to 0.1% at present [5–6].

In 1962, MacLennan divided gas gangrene infections into three types [7]:

A – contamination of the wound; 
B – infection of the skin and subcutaneous tissue; 
C – muscle necrosis.

Only a quick, decisive medical treatment can protect a patient in-
fected with gas gangrene against disability or even death.

AIm of the study

The aim of the study is to present the problem of suspected gas 
gangrene in patients who are admitted to the Department of Sur-
gery as part of ER and to present procedures in the above cases 

that are being applied as standard in the Second Department of 
General and Gastroenterological Surgery of the University Clinical 
Hospital (USK) in Bialystok.

mAterIAls And methods

The analysis included patients treated in the 2nd Clinical Depart-
ment of General and Gastroenterological Surgery of the Medical 
University of Bialystok, who reported to the Hospital Rescue De-
partment as part of the ER in 2008–2011. All patients were admit-
ted due to infection of the skin and subcutaneous tissue. Among 
a group of more than 300 people, 8 patients with confirmed gas 
gangrene were selected. The study group included 2 women and 
6 men. The average age of the patients was about 58 years (the 
youngest was 26 years old, the oldest one was 74).

results

Among patients reporting to the Emergency Department domin- 
ated those referred by primary care physicians due to skin lesions 
resembling abscesses. In three (3) of the cases these lesions were 
located in the gluteal region (Fig. 1.). The group comprised two 
women – the first was receiving intramuscular injections, the lat-
ter was an obese patient, with non-normalized diabetes, neglecting 
hygiene. The last patient was a man, homeless and intemperate.

Abscess-like lesions were found on the thigh twice in this group. 
In one of these cases, the patient was a 35-year-old man who made 
injections of unknown origin to himself. He described them as ana- 
bolic steroids, but no documentation was found of the substance 
which he had used. In the second case, the patient was cachectic 
and found with recent abuse of alcohol. In addition, gas gangrene 
on the limbs both lower (Fig. 2.) and upper (Fig. 3., 4., 5.) was found 
in this case, along with wounds and trophic changes. The last case 
of gangrene was found in a young man at the age of 26, a neg- 
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In the majority of cases minor lesions on the skin were observed 
upon admission. They were accompanied by disproportionate pain. 
All patients had elevated body temperature from 38.2 to 39.8 de-
grees centigrade, 7 patients had tachycardia. Half of the patients 
in the study group presented signs of confusion during the first 
examination. During the next few days mental disorders were 
found in three (3) of the patients and a rapid deterioration of gen-
eral condition was observed in all patients. Physical examination 
showed crepitation in the region of the affected skin. In patients 
with wounds, a slight leakage of grayish fluid with a sweet and mild 
odor was observed. X-ray examination showed gas bubbles in soft 
tissues. Laboratory tests revealed leukocytosis (15.8–27.000) and 
elevated CRP values (38–120 mg/l). All patients were qualified 
for urgent surgical treatment which included a wide incision of 
the affected area. In all cases, after the incision of small, as it ini-
tially seemed, lesions, extensive necrosis of deep tissue was found. 
Vast removal of necrotic tissue and a rinsing of wounds with H2O2, 
0.9% NaCl and antiseptics were performed. Drainage was applied. 
During the procedure samples for bacteriological testing were col-
lected (both for direct preparation and culture). Hemodynamic 
parameters, lung function, kidney function and metabolism were 
monitored after the procedure. Intravenous hydration and empiric 
antibiotic therapy were administered extensively. The antibiotics 
used were 3x 5ml crystal Penicillin in combination with Klindamy-
cin 2x 600mg. All patients underwent a second surgical procedure 
within the operating theatre after a few hours to control the course 
of the disease and to re-examine the lesions. In most cases, a sig-
nificant reduction in local disease severity was observed in a short 
time.After obtaining the microbiology test results confirming the 
gangrene, contact was made with the National Center for Hyper-
baric Medicine in Gdynia, Poland. All patients were transferred 
to the center in Gdynia to begin hyperbaric treatment.

When transferring a patient to a reference center, it is necessary to:

•	 perform surgical debridement and change of dressing;
•	 provide accurate information on the treatment;
•	 perform a chest X-ray;
•	 determine blood type in AB0 and Rh groups;
•	 include recent laboratory tests. 

The patients were transferred to the National Center for Hyper-
baric Medicine in Gdynia both by air transport and ambulance. 
All patients transferred to the center returned to the Department 
after hyperbaric treatment was successful.

dIscussIon

Although tissue infection with gas gangrene bacteria seems to be 
a rare disorder (in the United States it affects only 1.000 patients 
per year, in less developed countries the proportion is not precisely 
known) it may, however, be a significant diagnostic and therapeu-
tic problem in the case of emergency duty [8, 9]. Morbidity in this 
group of patients varies from 5 to 30% even despite prompt impli-
cation of appropriate therapeutic procedures. In the case of errors 
in the diagnosis or procedure, or delayed diagnosis, the mortality 
rate may even reach 100% [8, 9]. In the majority of cases, gangrene 
infection occurs secondarily, in patients suffering from additional 
diseases such as diabetes, obesity, alcoholism, AIDS, hygiene ne-
glect, homelessness [8–12]. The analysis of own data clearly con-

lected, mentally and physically handicapped who was taken care of 
in a Social Welfare Home. The lesion in this patient was located on 
the skin near the lower abdomen. All patients were in a high-risk 
group for alcoholism, obesity, diabetes, and hygienic neglect.

fig. 1.  Gas Gangrene – buttock.

fig. 2.  Gas Gangrene – crus.

fig. 3.  Gas Gangrene – forearm.
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fusal; on the contrary, colleagues from the Center for Hyperbaric 
Medicine have always served us with help and advice. After analyz-
ing own experience and the available literature, the authors want 
to emphasize that in case of patients with suspected gas gangrene 
infection only a rapid implementation of the proper procedure 
(surgical wound development, administering of broad-spectrum 
antibiotics, preparing the patient for transport) and transfer of 
the patient to the center that may provide hyperbaric treatment 
improve chances of survival. Transferring patients to centers with 
higher reference values, but not equipped a hyperbaric chamber 
designed to treat gangrene, can, on the other hand, significantly 
reduce the patient’s chance of survival.

conclusIons

Despite its rare occurrence, gas gangrene infection in the surgical 
ward may be a major clinical problem. Only a quick surgery, proper 
empiric antibiotic therapy and quick transfer of the patient to the 
hyperbaric center gives him a chance to survive.

firms previous reports, showing yet another problem, which might 
be iatrogenic, i.e. improper intramuscular injection.

A clinically significant feature in the case of gas gangrene is the 
incommensurability of the symptoms presented by the patient in 
relation to the extent of the local lesions. Patients report severe 
pain, which requires the use of strong painkillers. In most cases 
high fever, chills, tachycardia, progressive apathy and confusion 
are observed. A very important symptom is the crackling (crepit- 
ation) of tissues during the palpation of the area near the lesion. 
At the same time, all authors raise the problem of a rapid deterio-
ration of the patient’s general condition [1, 2, 7–12]. 

In laboratory tests increased inflammatory parameters are al-
ways observed (high leukocytosis and CRP). Also, most authors 
emphasize the problem of the coexistence of metabolic disorders 
[10–14]. The most characteristic symptom of gas gangrene in ad-
dition to creaking during physical examination are air bubbles in 
tissues shown on the X-ray [16–17]. Only a quick undertaking of 
proper treatment gives the patient a chance to survive. The neces-
sity of performing urgent wide opening of lesions, extensive exci-
sion of necrotic tissues and abundant rinsing of the surgical site 
with antiseptic is also emphasized. After surgery it is important to 
cover the surgical wound with a loose dressing. Due to the rapid 
course of the disease, it is necessary to perform surgical revision 
after 4–6 hours with surgical debridement of the wound [18–22]. 
During the procedure, both direct and culture bacteriological 
samples should be collected. Further treatment of the patient 
depends on the evaluation of direct bacteriological tests. At this 
point, most publications mention the need for a bacteriologist on 
24-hour duty, which is, unfortunately, still impossible in many hos-
pitals in our country. Due to the above, the authors emphasize the 
need for re-management of the wound after 4–6 hours and secur-
ing the material for the direct preparation, if this was not done at 
the first supply of the lesion. 

Due to the acute threat to the patient’s life and the rapid course 
of the disease, intravenous, broad- spectrum antibiotic therapy 
is necessary. In the literature, several treatment regimens are de-
scribed. Most authors recommend the use of clindamycin along 
with other antibiotics. It should be remembered that it works as 
a bacteriostatic, not bactericidal, therefore it needs to be co-ad-
ministered with another antibiotic, which is most often crystalline 
penicillin. Antibiotics from the carbapenem group, gentamicin, 
newer generations of cephalosporins or fluoroquinolones are rarely 
mentioned. In addition, clindamycin may be replaced with metro-
nidazole [18–22]. Most authors, however, based on their own ob-
servations, propose the use of a combination of clindamycin with 
crystalline penicillin. Proper and fast administering of antibiotic 
therapy reduces mortality to 20–30% [18–22]. 

At the beginning of the twenty-first century, some reports stated 
that “hyperbaric oxygen therapy is a method increasingly used to 
treat severe soft tissue infections, especially gas gangrene” [23]. 
Currently, hyperbaric therapy seems to be the standard proce-
dure. The available literature shows that hyperbaric treatment re-
duces mortality of patients to as low as 5–10% [22, 24]. Although 
the authors’ center has been equipped with a hyperbaric chamber 
for several years, it is not adapted to treat patients with suspected 
gas gangrene. Patients were and are transferred to the Hyperbaric 
Medicine Center in Gdynia – the authors have never faced a re-

fig. 4.  Gas Gangrene – forearm (skin graft).

fig. 5.  Gas Gangrene – forearm (the end of treatment).
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