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Clostridium Septicum: Cause of Gas Gangrene in the Upper Extremity
Leading to Proximal Trans-Humeral Amputation, A Review of
Clostridium septicum

Mark LaGreca', Denise Chen’, Patrick Frick’, Genoveffa Morway', Austin Eggerl, Julia Mayberry’

Learning Point of the Article:
Prompt surgical irrigation and debridement for a clinical diagnosis of left upper extremity gas gangrene led to an overall positive outcome
for the patient despite having to undergo a proximal trans-humeral amputation.

Introduction: Gas gangrene is a rare, often lethal infection of soft tissue that is commonly associated with the Clostridial species due to
penetrating injuries. Case reports of spontaneous atraumatic gas gangrene due to the Clostridium septicum species are exceedingly rare.
Atraumatic C. septicum is notably related to bowel pathologies, immunodeficiencies, and individuals with vascular insufficiency. The rapid
progression of Clostridium myonecrosis contributes to its high mortality rates.

Case Report: The authorsreporta case ofa 71-year-old right-hand-dominant female who developed fulminant atraumatic left forearm pain and
swelling. The patient was indicated for emergent irrigation and debridement (I&D) of the left upper extremity. She was later found to have C.
septicum bacteremia and required multiple I&Ds including the left side of the neck and chest wall. Repeat post-operative examinations revealed
nomotor function or sensation distal to the elbow and she was subsequently indicated for a proximal trans-humeral amputation.

Conclusion: Although she had a prolonged hospital stay, she progressed well and was eventually discharged to a rehabilitation facility. This case
report highlights the importance of early recognition of Clostridial myonecrosis as well as the need for emergent surgical intervention for the
patient’s survival.
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Introduction Atraumatic cases are associated with C. septicum species. This

“Gas gangrene” is most commonly associated with the
Clostridial species, especially the Clostridium perfringens,
Clostridium novyi, and Clostridium septicum species. The
infection spreads quickly from the epidermis to the deep muscles
and is accompanied by high rates of mortality, which have been
reported as high as 56% [1]. Traumatic cases are most common
and are associated with large penetrating injuries, such as
gunshot wounds or blast injuries such as those sustained on the
battlefield, whichleads to rapid infection spread.

etiology of gas gangrene is commonly associated with bowel
pathologies, immunodeficiencies, and individuals with vascular
insufficiency [2, 3]. Given its high rates of mortality, surgeons
must have a high level of suspicion, to identify and treat
atraumatic C. septicum with emergent irrigation and
debridement (I&D). The authors present a case of atraumatic C.
septicum myonecrosis in a 71-year-old female who underwent
extensive and emergent surgical fasciotomy, 1&D, and
subsequent proximal transhumeral amputation of the left upper
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Figure 1: (a) Clinical photograph of volar wrist with signs of hyperpigmentation
upon initial evaluation in the emergency department (ED). (b) Clinical

photograph ofthe dorsal arm uponinitial evaluationin the ED.

extremity. She progressed well and was eventually discharged
from the hospital after 30 days of stay at a rehabilitation facility.

Case Report

A 71-year-old right-hand-dominant female with a past medical
history of hypertension, type 2 diabetes mellitus (T2DM), and
hyperlipidemia presented to the emergency department (ED)
with acute onset of left forearm pain that awoke her from sleep.
Her T2DM was relatively controlled, as her last HbAlc
measured with her primary care physician 2 months before the
ED presentation was 6.8%. She denied a family or personal
history of bowel pathologies. Upon chart review, her only
significant related gastrointestinal complaint was diarrhea 2

months before presentation that her primary care
provider attributed to viral gastroenteritis.

Upon presentation in the ED, she denied fevers, chills,
or recent trauma to her forearm. She also denied
sensory changes or weakness in the left upper
extremity. She reported that the pain was worse on
palpation and with movement. Initial examination in
the ED showed signs of discoloration along the volar
aspect of the distal forearm but no obvious breaks in
the skin or blister formation (Fig. la and b). The
patient’s examination was significant for pain out of
proportion on palpation to the dorsum of the
forearm. Compartments of the left upper extremity
were soft and compressible. At this time, she was
noted to have a painless range of motion over her
elbow, forearm, wrist, hand, and fingers.

Several hours later, on repeat examination, the patient
developed marked swelling, hyperpigmentation of
the skin, and bullae were observed from the wrist to
just proximal to the antecubital fossa (Fig. 2a and b).
The patient was subsequently started on broad-
spectrum antibiotics in the ED, which included vancomycin,
piperacillin-tazobactam, and clindamycin. The hand surgery
team was consulted at this time. The patient was evaluated by
the orthopedic resident on call who noted subcutaneous
emphysema on palpation, and again pain out of proportion to
palpation along the length of the forearm. Radiographs of the
wrist and forearm were obtained and demonstrated
subcutaneous gas in the left forearm and wrist (Fig. 3a,b, ¢, d). A
diagnosis of gas gangrene was made at this time and the patient
was immediately taken to the operating room (OR) for
emergent fasciotomy, carpal tunnel release, and I&D of the left
upper extremity. A clinical post-operative photograph of the
extensive I&D is shown in
Fig. 4.

Operative intervention
and clinical course

A modified flexor carpi
radialis (FCR) approach was
taken and a copious amount
of exudate was identified
with bubbles of air. Infected
soft tissue, including part of
the FCR, that appeared
dusky and necrotic was
debrided and excised. Tissue

Figure 2: (a) Clinical photograph of dorsal arm and forearm demonstrating significant bullae formation and

discoloration upon orthopedic evaluation. (b) Clinical photograph of volar arm and forearm demonstrating significant

bullae formation and discoloration upon orthopedic evaluation.

samples were obtained and
sent for culture. Due to the
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Figure 3: (2) Anteroposterior X-ray of the left forearm demonstrating subcutaneous air in the radial aspect of the forearm. (b) Lateral radiograph of the left

forearm demonstrating subcutaneous air through the volar forearm. (c) Lateral X-ray of the wrist demonstrating subcutaneous air in the volar aspect of the

wristand distal forearm. (d) Posteroanterior radiograph of the wrist demonstrating subcutaneous air in the radial aspect of the wrist and distal forearm.

extensive nature of the infection, the initial incision was then
extended proximally toward the bicipital groove and
subsequently to the medial epicondyle of the elbow. While the
deep flexor tendons of the hand appeared to be intact, the
median nerve was observed to be dusky. Next, attention was
turned more proximally as the dissection was carried out from
the medial epicondyle, proximally toward the axilla. Extensive
skin flaps were made, and partial debridement of the biceps and
triceps muscle bellies from necrotic tissue was performed.
Upon confirming that the infection did not appear to have
spread more proximally, a dorsal incision was then made along
the hand between the first and second web space where
inflammatory fluid and bubbles of air were noted along the
abductor pollicis muscle. This area was debrided and irrigated.
Next, a carpal tunnel release was performed through a 3 cm

x=

incision along the
= ulnar border of the
3rd digit.
Following the

carpal tunnel release, further debridement and irrigation with
four liters of saline were performed. Sterile dressings were
applied and the patient was taken to the surgical intensive care
unit.

Due to concerns about source control following the initial
surgery, a computed tomography scan was done on the
patient’s chest and neck which demonstrated subcutaneous gas
throughout the left chest walland neck. The patient returned to
the OR on the 2nd day of her hospitalization for extensive left
chest wall, neck, and left axilla exploration by the general
surgery team. On the 4th day of hospitalization, blood cultures
revealed C. septicum infection. The bacteria’s susceptibilities
resulted and the patient was started on ampicillin-sulbactam
per infectious disease (ID) recommendations. The patient
continued to improve clinically. However, continued physical
examinations demonstrated that the left upper extremity from
the elbow, distally, appeared to be cold and dusky without
palpable radial and ulnar pulses. In addition, the patient
reported loss of sensation and motor function distal to the

ERECT port

3,

Figure 4: Clinical photograph demonstrating the first
irrigation and debridement and fasiciotomy of the left
upper extremity.

Figure 5: (a) Post-operative anteroposterior radiograph of the Left shoulder after transhumeral
amputation. (b) Clinical radiograph status post-transhumeral amputation of the left upper extremity.
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elbow and it was deemed that a proximal transhumeral
amputation would be required. This was performed on the 8th
day ofherhospitalization.

The left arm was amputated 7.5 cm distal to the glenohumeral
joint. A cuff of the deltoid and pectoralis major and minor
muscles were left. The pectoralis major was tenodesed to the
deltoid cuff and a final thorough debridement was performed
on the remaining soft tissue and proximal humerus of the
extremity at this time (Fig. Sa and b). The patient tolerated the
procedure well and was placed on a course of amoxicillin-
clavulanate for 6 days post-operatively per ID. She also was
evaluated by the colorectal team who performed a colonoscopy
and was found to have multiple polyps which were thought to be
the origin of her C. septicum infection. The patient was then
discharged to a rehabilitation facility after 30 days of
hospitalization. She was unfortunately lost to surgical follow-
up. Upon obtaining consent for the submission of this case
report, the patient was asked multiple short questions and
stated that she was feeling well without pain in the LUE. She was
fitted for a mechanical prosthesis for the LUE and reports good
functionality with her current prosthesis.

Discussion
Epidemiologyand prevalence

There are approximately 1000 reported cases of clostridial
myonecrosis in the United States each year [4]. Of these cases,
<10% are of atraumatic causes [S, 6], which are most often
attributed to C. septicum. A previous literature review of non-
traumatic C. septicum myonecrosis in adults reports that the
median age of infection was 67 years and 68% were reported to
be men [7]. The survival rates for C. septicum myonecrosis are
low, with mortality rates as high as 60% and if not acted upon
quickly, many patients die in <24 h [7, 8, 9]. It is imperative that
the patient is taken to the OR emergently to give the patient the
best possible chance at survival and gain source control.

Pathophysiology of the toxin and atraumatic causes of C.
septicum

The pathophysiology of C. septicum that causes gas gangrene is
in its ability to form spores and its four exotoxins a, {3, y, and 8.
The a toxin is reported to be responsible for tissue necrosis and
hemolysis [8]. The atraumatic nature of Clostridial
myonecrosis and its strong relation to bowel pathologies is
explained by the bacteria’s favorable spore germination in
hypoxic and acidic environments, such as those found in
tumors [8]. From the initial bacterial infection in bowel
pathologies, it is thought that the bacteria spread
hematogenously to other areas of the body, namely the

extremities. In addition, C. septicum is 300 times more
aerotolerant when compared to C. perfringens, which
contributes to why it is able to cause tissue destruction in
healthy, non-traumatized tissues [ 10].

Initial presentation and rapid progression

The initial presentation of atraumatic C. septicum myonecrosis
before the presentation of bullae or crepitus varies greatly
between reported cases. Pain is the most commonly reported
symptom, in 100% of patients, whereas only 56% of patients
reported fever [7]. Important vital and physical signs to
heighten suspicion of Clostridial myonecrosis include pain
disproportionate to physical examination, tachycardia, and
erythematous skin changes. This initial presentation can
rapidly progress to shock, cardiovascular collapse, and death
[9]. Thisis due to C. septicum’s short incubation period of 6 h to
3 days and the speed at which the infection migrates across
fascial planes,at2-3cm/h [2,11].

Emergent evaluation and treatment

The comprehensive collection of the patient’s history repeated
physical examinations, and a high index of suspicion by the
orthopedic surgery resident resulted in the patient being
appropriately treated emergently in the OR. Furthermore,
surgical intervention was not delayed for confirmation of
laboratory values, imaging, or cultures, which ultimately
resulted in the patient surviving this rapidly progressing illness.
It has been reported that aggressive surgical intervention
improved rates of survival in patients with atraumatic clostridial
myonecrosis, according to Hermsen et al. Fifty-seven percent of
individuals survived if they had surgery compared to 26%
survival in those who did not undergo operative intervention
[9]. In addition, while a past medical history of diabetes
mellitus or cancer diagnosis at the time of presentation did not
influence survival rates, understanding that this patient
population has an even higher risk of acquiring soft tissue
infections should heighten clinical suspicion [9].

Proximal trans-humeral amputation

A proximal humerus amputation may seem dire in this
situation, but knowing the speed in which the bacteria
progresses and the high rates of mortality, aggressive surgical
intervention becomes a necessity for survival. Despite the
patient experiencing significant morbidity from this infection,
her survival after Clostridial myonecrosis represents an overall
positive outcome. This good outcome demonstrates the need
for clinicians to have a high index of suspicion for frequent
monitoring of symptoms after presentation, and for emergent
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surgical intervention to be performed once a clinical diagnosis is
made.

Things to consider when deciding to perform a transhumeral
amputation include edema, residual limb pain, phantom limb
pain, cosmetic appearances, contracture formation, neuroma,
and skin breakdown [12]. It is also important to consider the
length of the arm preserved in a transhumeral amputation. For a
proper prosthesis to be fit, 5-7 cm of the humerus should be
retained to ensure that adduction and abduction are preserved at
the glenohumeral joint [12]. Maintaining maximal ROM at the
shoulder post-amputation is predicated on keeping the
insertions of the deltoid, pectoralis major, and latissimus dorsi
intact. If the appropriate 5-7 cm of humerus is unable to be
preserved, then a glenohumeral arthrodesis should be
considered to prevent contracture [ 12]. While there are multiple
prosthesis options for transhumeral amputations, hybrid
models, which use body power for proximal movement and a
myoelectric terminal device for distal extremity movement, tend
to be preferred due to their improved myoelectric control with
fewer electrodes [12]. Continued innovation and development
of prosthesis technologies, such as osseointegration devices and
targeted muscle reinnervation, can improve amputation
outcomes [12].

Conclusion

This case report presents a 71-year-old female with rapidly
progressive atraumatic left forearm pain, who was diagnosed
with gas gangrene and was indicated for emergent I&D of the left
upper extremity. She was found to have C. septicum bacteremia
and was placed on appropriate antibiotics. Unfortunately, she
lost neurologic function distal to the elbow joint and was later
indicated for a proximal transhumeral amputation. Though she
had a prolonged hospital stay, her clinical course stabilized and
she was discharged to a rehabilitation facility. This case report
highlights the importance of maintaining a high clinical
suspicion and emergent treatment which ultimately led this
patient to a positive outcome, survival, for such a deadly disease
process.

Clinical Message

Prompt surgical evaluation for C. septicum gas gangrene led to an
overall positive outcome for this patient.

Declaration of patient consent: The authors certify that they have obtained all appropriate patient consent forms. In the form, the

patient has given the consent for his/ her images and other clinical information to be reported in the journal. The patient
understands that his/ her names and initials will not be published and due efforts will be made to conceal their identity, but
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