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Epinephrine Auto-Injection After Allergic 
Reaction Leading to Gas Gangrene of the Leg
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	 Patient:	 Male, 60-year-old
	 Final Diagnosis:	 Gas gangrene
	 Symptoms:	 Pain
	 Medication:	 —
	 Clinical Procedure:	 Fasciotomy • surgical debridement
	 Specialty:	 Critical Care Medicine • Infectious Diseases

	 Objective:	 Rare disease
	 Background:	 Clostridial myonecrosis, also known as gas gangrene, is a highly lethal necrotizing soft tissue infection. While 

commonly associated with trauma, clostridial myonecrosis may be the result of parenteral injection of medi-
cations. Epinephrine is the most commonly reported medication leading to gas gangrene.

	 Case Report:	 A 60-year-old man presented to the Emergency Department (ED) with “the worst pain in his life” to the right 
thigh near the site at which he auto-injected epinephrine after multiple bee stings 10-11 h prior to arrival. 
Initial heart rate was 112 beats/min but all other vital signs were unremarkable at presentation. Due to ex-
treme pain, a computed tomography (CT) scan was ordered, revealing prominent gas within the anterior com-
partment of the right thigh, mostly involving the vastus lateralis and rectus femoris, suggesting necrotizing 
fasciitis. Antimicrobials were initiated immediately and the patient was taken for surgical debridement within 
70 min after obtaining the CT results. Clostridium perfringens was cultured from the patient’s tissue. After sev-
eral surgical debridement’s, appropriate antimicrobial therapy, supportive care, and wound care, the patient’s 
limb remained intact and he was discharged after 11 days.

	 Conclusions:	 With millions of epinephrine auto-injectors prescribed yearly in the United States, awareness of clostridial gas 
gangrene following epinephrine auto-injection for the provider may help guide decision-making in patients 
presenting with extreme pain, redness, or swelling near the injection site after epinephrine injection.
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Background

Clostridial myonecrosis, also known as gas gangrene, is an in-
fection primarily of muscle tissue, of which more than 90% of 
cases are caused by Clostridium perfringens [1]. This is a highly 
lethal necrotizing soft tissue infection of skeletal muscle caused 
by toxin and/or gas-producing clostridial species [1]. The term 
necrotizing fasciitis lies within the general category of necro-
tizing soft tissue infections, which consists of 3 variants: nec-
rotizing fasciitis, necrotizing cellulitis, and myonecrosis [1]. In 
the clinical setting, the term necrotizing fasciitis is often used 
for these overlapping variants [1].

Clostridium perfringens, formerly Clostridium welchii, is a gram-
positive, spore-forming, anaerobic, rod-shaped bacteria [2]. This 
bacterium was first isolated by William H. Welch in 1891 and 
linked to gas gangrene symptoms seen in British and French 
soldiers during World War I [2]. Much of the literature on this 
topic is more than 50 years old, particularly prior to 1968, old 
enough that it refers to Clostridium welchii, prior to being re-
named to Clostridium perfringens [3,4].

Contaminated wounds of the battlefield or traumatic accidents 
with extensive contamination are the most common etiology 
of clostridial gas gangrene [3-5]. Parenteral administration of 
medications is under-recognized as a potential source of gas 
gangrene, but there are many case reports in the literature de-
scribing gas gangrene as a result of parenteral administration 
of medications, particularly epinephrine [4,5].

We present the case of a patient who appropriately auto-inject-
ed himself in the anterolateral thigh with epinephrine, which 
led to clostridial myonecrosis in less than 24 h.

Case Report

A 60-year-old man presented to the Emergency Department 
(ED) with right-sided leg pain. The patient was allergic to bee 
venom and on the previous day was working in his garden and 
was stung on the face and neck by several bees. He injected 
himself with his prescribed epinephrine auto-injector through 
his jeans into his right anterolateral thigh. The patient had no 
problems for the rest of the day, but the following morning, 
10-11 h after auto-injection, he presented to the ED report-
ing “the worst pain in my life,” down his right thigh, where 
he had injected himself.

His past medical history included prostate cancer, hyperten-
sion, and hypothyroidism. Past surgical history included eye 
and ankle surgery. On physical examination, he generally ap-
peared in acute distress, was morbidly obese, and diapho-
retic. The right anterolateral thigh had extreme tenderness, 

enough so that firm palpation for crepitus was not possible. 
Distal pulses were intact and the skin was warm. All other as-
pects of physical examination were normal.

On arrival to the ED, his blood pressure was 155/83 mmHg, heart 
rate was 112 beats/min, respiratory rate was 16 breaths/min, 
and oxygen saturation was 97% on room air. His initial tem-
perature was 36.6°C, but increased to 38.5°C 1 h later. The pa-
tient weighed 142.9 kg.

Pertinent initial laboratory findings included: ALT 60 U/L, AST 
42 U/L, bilirubin 1.5 mg/dL, WBC 9.8 E9/L, neutrophils 93.4%, 
and platelets 120 E9/L.

The thigh did not appear extremely erythematous or warm, 
with only a small induration where the patient had auto-in-
jected. The lack of findings on physical exam with stable vital 
signs and laboratory values did not initially suggest an infec-
tious etiology of the pain. However, due to the extreme pain, a 
computed tomography (CT) scan was ordered, which revealed 
prominent gas within the anterior compartment of the right 
thigh, mostly involving the vastus lateralis and rectus femoris, 
suggesting necrotizing fasciitis. Clindamycin 900 mg IV, piper-
acillin-tazobactam (PTZ) 4.5 g IV, and vancomycin 2.5 g IV were 
all immediately ordered, with clindamycin and PTZ initiated 
pre-operatively and vancomycin initiated intra-operatively.

Within 70 min of CT imaging results, the patient was in sur-
gery for right leg debridement. A 10-cm incision was made in 
the anterolateral thigh with a Bovie-cut that was continued 
through the fascia. Immediately, the muscle bulged out, had 
palpable and visible crepitus, and dark malodorous liquefied 
muscle. The incision was extended toward the greater trochan-
ter and the knee for a total incision of 30 cm in length, 10-cm 
width, and 5-cm depth (Figure 1). Anterior compartment fas-
ciotomy was performed through an anterolateral incision with 
cautery, where muscle immediately bulged out, confirming com-
partment syndrome. The majority of the vastus lateralis, the 

Figure 1. Anterolateral right thigh after initial debridement.
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lateral aspect of the rectus femoris, and some of the Iliotibial 
band tendon were debrided.

On the following day, laboratory values were blood urea ni-
trogen (BUN) 39 mg/dL, serum creatinine 2.4 mg/dL, anion 
gap 17 mmol/L, lactic acid 3.1 mmol/L, C-reactive protein 
16.3 mg/dL, total CK 11 603 U/L, ALT 61 U/L, AST 180 U/L, 
bilirubin 5.1 mg/dL, WBC 23.6 E9/L, neutrophils 88.7%, and 
platelets 200 E9/L.

Nephrology was consulted due to acute kidney injury (AKI). The 
patient had a metabolic acidosis secondary to AKI. Bicarbonate 
infusion 150 mEq in 1000 mL dextrose 5% water (D5W) was 
initiated at a rate of 200 mL/hr.

The wound was debrided again, clindamycin was discontin-
ued, with PTZ 3.375 g IV over 4 h every 8 h, and vancomycin 
by level were the antibiotics that were continued.

By post-op day 2, the patient required intermittent hemodial-
ysis, as his renal function continued to deteriorate, with only 
20 mL urine output. Intermittent hemodialysis was planned to 
be continued beyond hospital discharge. The patient was sub-
jectively feeling better. He was afebrile and hemodynamical-
ly stable, with no uncontrolled pain. The WBC was 13.0 E9/L 
with liver function tests (LFTs) down-trending, and bilirubin 
normalized to 1.0 mg/dL. Total CK was 12 765 U/L. Dressings 
were changed wet to dry twice daily and the wound appeared 
to be in good condition. Hyperbaric oxygen therapy was initi-
ated with a plan of 10 total treatments.

By post-op day 4, Clostridium perfringens was identified from 
wound cultures. Vancomycin was discontinued. Total CK con-
tinued to downtrend at 2278 U/L and the WBC was 10.4 E9/L. 
The patient was regaining strength in right leg and moved 
from the ICU to the medical floor.

On post-op day 5, antibiotics were changed to ertapenem 500 
mg IV once daily. Excisional debridement of fascia and muscle 
was performed with placement of a vacuum-assisted wound 
closure device (wound vac) for topical negative-pressure ther-
apy, and he was tolerating an oral diet.

By post-op day 8, the patient continued to improve and was 
taken back to the OR for debridement, wound vac change, and 
placement of a tunneled dialysis catheter.

By post-op day 11, the patient was discharged in stable condi-
tion and placed in a long-term acute care facility. He was feel-
ing much better but would need long-term, 3 times per week, 
intermittent hemodialysis and 3 more days of IV antibiotics 
to complete a 14-day course.

Seven days after discharge, it was decided to continue hyper-
baric oxygen therapy beyond the initial plan of 10 sessions, as 
he was still continuing intermittent hemodialysis.

Thirty days after initial presentation, the patient had his dialy-
sis catheter removed, as the acute kidney injury had resolved.

By 36 days after discharge, the patient had completed HBO 
therapy, the wound was healing very well and closing up, he 
was able to walk “fairly decently,” and did not have any sig-
nificant pain.

Discussion

Clostridial myonecrosis occurs through 1 of 3 mechanisms: 
(1) Areas of major trauma, surgery, or thermal burn complica-
tions; (2) Minor trauma from skin punctures like parenteral in-
jections of medications or insect bites; and (3) Non-traumatic 
or spontaneous infections through activation of dormant clos-
tridial spores or bacteremic spread from a primary site [1].

Clostridial spores originate from decaying vegetation and are 
often found on normal skin [6]. Clostridial infections from in-
jection occur as spores are transmitted from the skin surface 
to deep tissue [6]. Our patient was working in his garden and 
he injected himself into his thigh through the jeans. The rate 
of infection increases by 100 000-fold in guinea pig thigh mod-
els injected with 2 mcg of epinephrine [7]. Rapid reproduction 
is possible due to suitable, nutrient-rich conditions of the mus-
cle, which enable spores to germinate. Local conditions condu-
cive to germination may be enhanced by tissue necrosis and 
local ischemia induced through vasoconstriction produced by 
epinephrine, which can lower local oxygen tension, enabling 
anaerobic organisms to flourish [3,6]. The incubation time of 
clostridial myonecrosis is typically less than 24 h, with many 
patients presenting to the hospital with signs and symptoms 
of septic shock [8]. Our patient did present within 24 h of 
symptom onset, but did not have signs or symptoms of sep-
tic shock. Renal failure is a common complication of clostrid-
ial myonecrosis due to the effects of hypotension and the di-
rect nephrotoxicity of clostridial toxins, which progressed in 
our patient within 24 h of presentation [8].

Treatment involves the combination of surgical debridement, 
antibiotics, intensive care support, wound care, and rehabil-
itation [8].

Early, aggressive surgical intervention is imperative, with delays 
in surgery of more than 12 h associated with higher morbidity 
[8]. Amputation is usually necessary to control infection and 
save life, with limb preservation being rare; however, there is 
no evidence amputation controls infection better than adequate 
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surgical debridement [8]. Wide resection of all necrotic tissue 
is essential, with only muscle that bleeds when cut and con-
tracts upon stimulation being left. Fasciotomies are vital to 
prevent compartment syndrome. Our patient had all devital-
ized tissue surgically removed with fasciotomy to treat com-
partment syndrome while salvaging the limb [8].

Prompt initiation of antimicrobials covering aerobic and an-
aerobic spectrums is necessary [8]. Clinical trials have not 
identified optimal regimens; however, combinations with PTZ 
and clindamycin are suggested for Clostridium perfringens [8]. 
Because clostridial septicum may be resistant to penicillin or 
clindamycin, empiric vancomycin would also be reasonable to 
add [8]. We initiated clindamycin, PTZ, and vancomycin in the 
ED to appropriately cover potential clostridial gas gangrene.

Our patient had 22 ninety-minute hyperbaric oxygen (HBO) 
therapy sessions. Despite a lack of randomized controlled 
studies, HBO therapy has demonstrated a statistically signif-
icant reduction in mortality for patients with necrotizing soft 
tissue infections [9]. A retrospective study evaluating over 20 
years of data identified 405 patients that received HBO thera-
py, with a mortality rate of 4.5% vs 9.4% mortality in patients 
not receiving HBO therapy (P=0.001) [9].

HBO therapy increases tissue oxygen tension, which can illic-
it bacteriostatic effects on clostridial species and halt toxin 
production [10]. Raising oxygen tension can improve neutro-
phil function and improve the action of antibiotics, while HBO 
can also stimulate fibroblasts and assist with wound healing 
and closure [10].

Likewise, topical negative-pressure therapy (TNP) lacks signif-
icant evidence to demonstrate definitive conclusions to aid 
wound healing. Our patient had a wound vac placed 5 days 
after initial presentation, which was maintained through day 
36. Studies do support the mechanisms central to TNP, which 
include increased dermal perfusion, stimulation of granula-
tion tissue formation, reduced edema and interstitial fluid, re-
verse tissue expansion, and reduced bacterial colonization [11]. 

Despite robust evidence, TNP is recommended for acute wounds 
associated with necrotizing fasciitis [11].

Infection after parenteral injection is rare, with less than 40 
cases of gas gangrene associated with injections reported since 
1960 [6]. Intramuscular and subcutaneous injections were impli-
cated with a variety of drugs leading to infection [6]. However, 
the most commonly reported medication leading to gas gan-
grene is epinephrine [6]. While under-recognized, with few 
published reports in the recent past, epinephrine auto-Injector 
package inserts do carry the warning of gas gangrene risk [12].

Mitigation of this risk is difficult. Skin preparation with alco-
hol swabs will not kill clostridial spores. However, it would 
be prudent to avoid injection through soiled skin or cloth-
ing, if possible.

Although parenteral administration of epinephrine is a rare 
etiology for gas gangrene, gas gangrene is rare in general. 
However, the extreme urgency to save life and limb mandates 
prompt recognition. The aggressive combination of multiple 
surgical debridements, fasciotomy, antimicrobial therapy, re-
nal replacement therapy, and wound care led to total limb sal-
vage and recovery for our patient [8].

Conclusions

In recent years, there has been a 67% increase with 3.6 mil-
lion Americans using epinephrine auto-injectors [13]. Given the 
risk to loss of life or limb, any delay of recognition of clostridi-
al gas gangrene can be devastating to the patient. Awareness 
of clostridial gas gangrene following epinephrine auto-injec-
tion for the provider may help guide decision-making in pa-
tients presenting with extreme pain, redness, or swelling near 
the injection site after epinephrine auto-injection.
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