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Summary

Introduction: The clinical course of gas gangrene is often rapidly progressive, with a fatal outcome in up
to 80% of treated cases. The disease is most commonly a consequence of trauma. or surgical interventions.
The causative agents are bacteria of the genus Clostridium. Tissue changes are induced by bacterial toxins.

Case presentation: We analyzed the case of an 84-year-old, obese, female patient admitted for treatment due
to weakness and dysuric symptoms. She fell at home the day before and sustained superficial skin changes.
Previous medical documentation indicated poorly managed arterial hypertension. A few days after admis-
sion, the patient experienced worsening symptoms with the onset of edema and crepitus of the soft tissues,
dyspnea, and renal insufficiency. Ultrasound examination revealed gas inclusions in muscular tissue, while
radiography showed bilateral basal pulmonary changes. Laboratory findings initially showed lymphocytosis
and elevated C-reactive protein. Anemia, increased muscle enzymes, and elevated nitrogenous compounds
followed the progression of the disease. Urine culture isolated Escherichia coli. Clostridium spp. was identi-
fied in the soft tissue aspirate. Ceftriaxone and metronidazole were administered initially, followed by pen-
icillin G. The disease progressed and resulted in a fatal outcome. Conclusion: The nature of gas gangrene is
extremely severe due to the potential for multisystemic damage. It is necessary to suspect this condition more
frequently, regardless of the circumstances of the injury. Clinical symptoms should be closely monitored, and
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antibiotic therapy should be initiated as early as possible to improve the chances of a favorable outcome.
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Introduction

Gas gangrene is a condition characterized by ra-
pid progression of myonecrosis, the develop-
ment of systemic disease, and sepsis. The causative
agents are bacteria from the Clostridium genus,
most commonly Clostridium perfringens, but also
Clostridium septicum and Clostridium histolyticum.
[1] The infection rarely occurs spontaneously. It is
most often the result of physical trauma, with Clo-
stridium perfringens or Clostridium histolyticum
being the typical causative agents.[!] Clostridium
septicum usually causes gas gangrene following va-
rious abdominal conditions, most commonly can-
cer, and may also develop after surgical or gyneco-
logical interventions.2]

Gas gangrene wasa common condition through-
out the history of war injuries.3] Such injuries are
typically contaminated by soil. Soil, along with the
digestive systems of humans and animals, serves
as the environment for Clostridium bacteria. These
bacteria survive in unfavorable conditions in their
spore form.

Tissue hypoxia is a condition for the spread of
infection. Oxygen deficiency in tissues most often
occurs as a result of trauma. It is also present in
cases of circulatory changes caused by other dis-
eases, such as cardiovascular diseases, diabetes,
and similar conditions. 4]

Gas gangrene is a 100% fatal disease if left un-
treated. In treated patients, the mortality rate rang-
es from 5% to 80%, depending on the affected
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region of the body. The best prognosis is seen in
infections of extremities, while the worst prognosis
is associated with infections of the soft tissues of
the abdomen or chest.[> ]

Patients with gas gangrene are most often treat-
ed in intensive care units. In addition to antibiotic
therapy and surgical management, hyperbaric ox-
ygen therapy is beneficial.[4]

The most important step is early surgical debride-
ment or amputation, depending on the extent of the
infection. This approach enables timely collection of
tissue samples for microbiological examination. (6]

The diagnostic algorithm for soft tissue infec-
tions includes early local and systemic signs and
symptoms, laboratory and radiographic findings,
as well as microbiological isolates of the causative
agents. In the presence of a systemic response, the
differential diagnosis is made between gas gan-
grene and types I and II necrotizing fasciitis.[’]

The aim of the work is to highlight the impor-
tance of the timely recognition and appropriate
treatment of this severe infection, which is excep-
tionally rare in the practice of infectious disease
specialists at the General Hospital in Uzice. The
goal is also to emphasize the necessity of surgical
intervention, which is crucial for achieving a fa-
vorable disease outcome.

Case report

An 84-year-old female was admitted for treat-
ment due to weakness, chills, shivering, and dysuric
symptoms. The symptoms began a few days prior to
admission. She did not measure her body tempera-
ture. The patient fell at home the day before admis-
sion. The fall was caused by a feeling of weakness.
She sustained superficial abrasions on her right hand
and right thigh. She consulted a doctor, and X-rays
of both injured areas were performed, showing no
bone injuries. Analgesic therapy was recommended.
In her medical history, she reported a diagnosis of
hypertension for which she had not received regular
treatment. She denied any food or drug allergies.

Upon admission, a urine sample was taken for a
urine culture and antibiotic therapy was initiated.
Upon the onset of fever, a blood sample was taken
for a blood culture.

Upon admission, the patient was conscious, ori-
ented, pale, afebrile, obese (body mass index 32.6),

cardiologically compensated, and normotensive,
with a blood pressure of 140/80 mmHg. She had a
hematoma with a maximum diameter of approx-
imately 2 cm, accompanied by a small superficial
laceration, on her right palm. A similar lesion,
measuring about 5 cm, was located on the upper
third of the outer side of the right thigh. The ab-
domen was soft, with palpatory tenderness noted
suprapubically. The rest of the clinical examination
did not reveal any pathological changes. Labora-
tory findings revealed leukocytosis with granulo-
cytosis, elevated C-reactive protein, and a large
number of leukocytes and bacteria in the urine.
Laboratory parameters are presented in Table 1.

Antibiotic therapy (ceftriaxone and metronida-
zole) was initiated immediately. On the third day
of the illness, edema began to spread around the
injury site on the thigh, and erythema and edema
developed on the right lower leg. The patient be-
came tachycardic and dyspneic, with percutaneous
oxygen saturation (SpO2) on room air dropping to
88%. The serum hemolyzed multiple times. Oxy-
gen support was provided via a nasal cannula, 6
L O2/min. Over the next two days, the disease
progressed rapidly, with swelling affecting all ex-
tremities. Palpation of the swollen tissues revealed
a crackling sensation. Auscultation of the lungs
revealed late inspiratory crackles at the bases.
The patient became hypotensive. The blood count
showed anemia and thrombocytopenia, while the
biochemical findings indicated hypoalbuminemia,
elevated alanine aminotransferase, aspartate ami-
notransferase, lactate dehydrogenase, and creatine
kinase levels. (Table 1). Diuresis was reduced, and
serum urea and creatinine levels were elevated.

Coagulation status: activated partial thrombo-
plastin time (aPTT) was 32.2 sec (normal range
25-36 sec), prothrombin time (PT) was 13.3 sec
(normal range 10-14.5 sec), and D-dimer was 410
ng/mL (normal range 0-230 ng/mL).

Escherichia coli sensitive to the already adminis-
tered ceftriaxone was isolated in the urine culture.
Treatment continued in the intensive care unit.
Due to further deterioration of oxygen saturation,
the patient was connected to mechanical ventila-
tion in spontaneous breathing mode, with the use
of a continuous positive airway pressure (CPAP)
device, FiO2 40%.
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Table 1. Laboratory analyses of the patient

Parameters (normal range) On admission On the 5™ day
Red blood cells (4-5.9 x 1012/1) 49 2.7
Hemoglobin (g/dl) 6.5 3.9
White blood cells (4-10 x 10/L) 11.2 8.5
Neutrophil count (1.9-8.0 x 10%/L) 9.6 5.8
Platelet count (150.0-450.0 x 10°/L) 320 116
Blood urea nitrogen (2.8-7.2 mmol/L) 21.5 22.9
Serum creatinine (59.0-104. Umol/L) 177 223
Alanine aminotransferase (<45 U/L) 60 93
Aspartate aminotransferase (15.0-60.0 U/L) 73 126
Unconjugated bilirubin (0.2-0.8 mg/dL) 0.4 3.2
Sodium (132-146 mmol/L) 139 141
Potassium (3.5-5.5 mmol/L) 3.8 5.0
Lactate dehydrogenase (208.0-378.0 U/L) 317 952
Creatine kinase (32.0-294.0 U/L) 299 1102
Blood proteins (57-82.0 g/L) 64 48
Albumin (35.0-52.0 g/L) 33 22
C-reactive protein (<5 mg/L) 343 175

The chest X-ray showed reduced lung paren-
chymal transparency bilaterally at the bases. Elec-
trocardiogram (ECQ): atrial fibrillation pattern,
average ventricular response around 100/min,
normal axis, flattened T wave in most leads, no ST
changes, no QT interval changes, no extrasystoles.

Ultrasound examination of the right thigh
revealed enlarged inguinal lymph nodes, pro-
nounced edema of the muscles and subcutaneous
tissue. The thigh muscles showed increased echo-
genicity and altered structure. Gas inclusions were
observed in the muscles and subcutaneous tissue.
No abnormalities were detected in the blood ves-
sels. Abdominal ultrasound indicated hepatosple-
nomegaly.

A puncture of the soft tissue lesions was per-
formed, and a turbid substance with an extreme-
ly unpleasant odor was obtained. Clostridium spp.
was identified in the culture. Antibiotic therapy
was continued with benzylpenicillin. No isolates
were found in the blood culture.

After one week, further deterioration occurred,
with hypotension and oliguria. Dual inotropic
support (dobutamine, norepinephrine) was initi-
ated, and diuresis was stimulated, monitored via a
urinary catheter. No new changes were observed
in the ECG.

On the sixteenth day of treatment, the disease
ended with a fatal outcome. The fatal outcome was
preceded by severe hypotension and anuria, along
with further progression of muscle enzyme levels
and a decline in oxygen saturation.

The patient’s family declined the requested au-

topsy.
Discussion

Gas gangrene is a severe, life-threatening con-
dition, with its outcome dependent on the toxic ef-
fects of the causative agent and the host’s immune
response. The mechanisms of interaction between



50

SJAIT 2025/3-4

the pathogen and the host remain not fully under-
stood. Some researchers have identified a recep-
tor that accelerates granulopoiesis and stimulates
the body’s defense. Tumor necrosis factor alpha
(TNF-a) and interleukin 6 primarily participate in
this process.[g] Significant improvement in the im-
mune response is achieved through genetic stimu-
lation of interferon production.[*]

We presented the case of a patient whose symp-
toms began after a fall at home. The wound sus-
tained during the fall was superficial and did not re-
quire surgical treatment. Clostridium perfringens is a
rapidly growing anaerobe that adapts well to its en-
vironment and, in its spore form, is resistant to heat,
chemical agents, and radiation.[10] Our patients
case is an exceptionally rare instance of gas gangrene
occurring after a fall at home in an urban setting in
this region. Similar cases have been reported in the
literature, some with a fulminant clinical course.[1!
- 13] The described patients often had surgical inter-
ventions.[2 14 Some had cancers and/or had under-
gone oncological therapy.!'> 16] Rapid disease pro-
gression has also been described in patients where
the entry route of the pathogen was parenteral drug
administration or intravenous heroin injection.m]
Additionally, there have been cases of gas gangrene
occurring after venipuncture or platelet transfusions
in immunodeficient patients. 18]

We did notidentify any other comorbidities aside
from those noted upon admission. Long-standing
untreated hypertension certainly caused changes.
Due to the significant drop in platelet count, we as-
sessed coagulation factors. Their values were with-
in the reference range. We cannot confirm dis-
seminated intravascular coagulation, as previous-
ly described in the pathogenesis of gas gangrene.
[19] The mentioned case of disseminated intravas-
cular coagulation occurred in a patient after blad-
der reconstruction using a portion of the ileum, so
the source of the disease was gastrointestinal, rath-
er than urinary tract-related.[19] Millard and col-
leagues presented a rare case of Clostridium per-
fringens found in urine.[20] In our case, no anaero-
bic pathogens were found in the urine culture, and
Escherichia coli was isolated. In the literature, there
is an example of gas gangrene caused by this bac-
terium.[21] Based on previous experience with uri-
nary infections and considering the patient’s criti-
cal clinical condition, we expected urosepsis in our
patient. However, the blood cultures were sterile.

Clostridium spp. was diagnosed from the tissue as-
pirate sample during treatment.

Although this pathogen was not found in the
blood culture, we believe that the route of patho-
gen spread and the onset of systemic infection was
through circulation. Supporting our assumption
is the fact that only 15% of patients with gas gan-
grene have the causative agent identified in blood
cultures.11]

The pathogenesis of traumatic gas gangrene is
complex. Vascular damage causes hypoxia, which
is a condition that leads to tissue necrosis.!!!] Our
patient was obese. The relationship between obesi-
ty and tissue hypoxia is complex. The presence of
adipose tissue can lead to local hypoxia, and hy-
poxia promotes the accumulation of fat.[22] The
main pathogenic mechanism of gas gangrene is
mediated by the toxins produced by the causative
agent. The toxins are classified into seven groups
and labeled with letters from A to G. The most
common causative agents of myonecrosis are tox-
ins from group A.[23] These toxins cause the hy-
drolysis of sphingomyelin and phosphatidylcho-
line in tissue cells, which is a condition for necro-
sis and apoptosis.[24]

The clinical picture in our case was characterized
by noticeable muscle tissue edema with a palpatory
sensation of crepitus. The patient experienced mus-
cle pain. With the development of systemic illness
affecting the lungs and later the kidneys, dyspnea,
suffocation, and oliguria occurred, and the ede-
ma became more pronounced. Similar clinical pic-
tures have been described by other authors.[11> 25]
A case was presented where gas gangrene from the
soft tissues spread to the central nervous system,
myocardium, pericardium, and biliary tract.l'2] In
our patient, there was a decrease in the synthetic
function of the liver and an increase in alanine ami-
notransferase, which could indicate hepatocyte ne-
crosis. The light pink color of the serum suggested
hemolysis, confirmed by laboratory parameters of
anemia, reticulocytosis, elevated lactate dehydro-
genase, and unconjugated bilirubin. In addition to
the clinical findings, the ultrasound findings were
also consistent with gas gangrene.

Our suspicion was definitively confirmed by
the microbiological identification of the causa-
tive agent in the aspirate of the designated soft
tissue taken during the period of clinical disease
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progression. An autopsy was not performed, at the
explicit request of the family.

We treated the patient with ceftriaxone. The de-
cision regarding the type of antibiotic was made im-
mediately upon admission, when a urinary infection
or urosepsis was suspected, and the clinical pres-
entation did not suggest gas gangrene. The patient’s
medical history indicated that she had been feel-
ing weak for a few days prior to the fall. She had not
measured her body temperature during this time.
We assumed that some infection preceded the fall.
We selected a broad-spectrum antibiotic, consider-
ing the elevated nitrogenous substances that indicat-
ed renal insufficiency. Due to the suspicion that the
bacterial pathogen might be of anaerobic nature, we
soon added metronidazole. The introduced thera-
py led to a regression of the inflammatory laborato-
ry parameters. Although the pathogen showed sen-
sitivity to the administered therapy, due to the pro-
gression of the clinical picture suggesting gas gan-
grene, we continued therapy with benzylpenicillin,
which is recommended for the treatment of this dis-
ease.[26] The literature includes cases of treating gas
gangrene with ceftriaxone.[!1] We changed the anti-
biotic therapy because the initially applied antibiotic
did not lead to clinical improvement.

However, the disease continued to progress.
Testing revealed that Clostridium spp. contains
genes responsible for antibiotic resistance.[2”] We
do not have experience with resistance from this
pathogen, so we cannot confirm the opinion. We
believe that the poor prognosis in our case resulted
from the nature of the disease, as well as advanced
aged and comorbidities.

Inadequate surgical management undoubted-
ly contributed to the poor prognosis. On the day
of the injury, before hospital admission, the pa-
tient was evaluated in the emergency department,
where a superficial skin lesion was noted, disinfect-
ed, and covered with a dressing. After the develop-
ment of systemic symptoms and subsequent hos-
pitalization, daily wound care was continued, but
surgical debridement was not performed — a criti-
cal step that would have significantly improved the
chances of a favorable outcome.

In the evaluation of such a multisystemic infec-
tion, the autopsy findings are of great importance.
[11, 28] postmortem findings have shown skin em-
physema, gases in blood vessels, the thorax, ab-
domen, and organs. Histological examinations

revealed varying dimensions of empty spaces in
organs, with a weak inflammatory response.[28]
Unfortunately, we lack the autopsy findings.

We have described a rare case of gas gangrene
resulting in a fatal outcome. Our case suggests the
need to consider improving diagnostic and ther-
apeutic approaches, especially in settings where
similar cases are not common. We believe that ear-
ly suspicion of this condition can contribute to suc-
cessful treatment, even when epidemiological fac-
tors do not point to the typical circumstances for
this disease. In this regard, the most important fac-
tor is clinical presentation and the need for urgent
surgical intervention under any circumstances.
Early administration of antibiotics is certainly nec-
essary; however, prompt surgical management of-
fers a greater chance of a favorable outcome com-
pared to antibiotic therapy alone.
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