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Abstract

Background: Metastatic, non-traumatic, or spontaneous gas gangrene is a rare fulminant clinical entity associated with rapid evolution
of clinical signs and symptoms. It is highly linked to clostridial species and Clostridium perfringens is the most common bacterium causing gas
gangrene. The exact mechanism behind it is not fully understood yet. moreover, high mortality rates are seen with it and are related to host
factors, healthcare factors, and anatomical location of the infection. However, if recognized early and managed properly the mortality rate drop
to approximately 20 to 30%.

Case presentation: We report a case of a healthy young 18-year-old female who is a known case of metastatic gas gangrene since childhood
after sustaining a left-hand fracture. She presented to the emergency department of prince sultan military medical city in Riyadh, Saudi Arabia
with 2 days history of neck pain and crepitation over the left side of her neck extending superiorly up to the left cheek on examination with no
signs of infection or fever. Our patient was managed conservatively after thorough investigations and computed tomography with contrast of
the neck.

Conclusion: We consider our case to be the first in the English literature to be reported in this area carrying additional significance of
developing such lethal condition in an extremely viable structure like the neck.
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Introduction

) ] testinal and hematological malignancies, immunocompromising
Metastatic, non-traumatic, or spontaneous gas gangrene, a

; o : ) ’ diseases like diabetes mellitus, or peripheral vascular diseases
term which has been gaining attention lately is used to describe

[4]. Also, iatrogenic interventions like colonoscopy, radiation, or

gas gangrene if develop without any antecedent trauma [1] and it surgery might increase the risk of this condition. I Srivastava et al.

ls.la.rgely lml.<ed to clostridium species nar.n.ely C SeptICl.lm (cl(.)s- [1] recent review of the literature has identified 94 cases of spon-
tridium septicum) [2]. Although the condition is rare, it carries taneous gas gangrene from 1956 to 2016, they analyzed each case
by characterizing its clinical picture, the focus of infection, and

therapeutic interventions, however, no single case of metastatic

a high mortality risk and the development of clinical picture is
extremely rapid [3]. Many attempts have been carried out to un-
derst.a.nd the exact factors that provol.<e the d?velopment Ofl t.hls gas gangrene to the neck has been reported. We consider our case
condition, however, the exact mechanism behind such condition

to be the first in the English literature to be reported in this area
is still not fully understood [1].

carrying additional significance of developing such lethal condi-
Moreover, metastatic gas gangrene has been largely known tion in an extremely viable structure like the neck.
to be associated with serious medical conditions such as gastroin
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Case Presentation

This is a case of an 18-year-old female who's a known case of
metastatic gas gangrene since she was 4-year-old. At that age, the
patient sustained a left-hand fracture which was reduced surgical-
ly by the orthopedic team. Unfortunately, a while after, the patient
developed a surgical site infection which was too rapid leading to
gas gangrene that worsened to the point of involving her whole
body. After appropriate management with systemic antibiotics,
proper analgesia, and hyperbaric oxygen, the patient improved
and was able to go home. Recently, our patient presented to the
Emergency room with a complaint of sudden neck pain of two
days duration. The pain was intermittent, yet it wasn’t associated
with fever, hoarseness, shortness of breath, or dysphagia. It was
relieved by one dose of Intravenous morphine.

Upon examining the patient was conscious, alert, and orient-
ed. Not in pain or distress having a poor body built. Vitals were
taken she had a heart rate of 78 beat per minute, a blood pressure
of 109/59mmhg and she was afebrile. During Neck Examination,
there was no goiter, or any mass noted. However, on palpation,
she had crepitation over the left side of her neck extending su-
periorly up to the left cheek, with no palpable lymph nodes. Her
nose, throat, and ear examinations were unremarkable. Her blood
investigation and chemistry were within normal limits apart from
low hemoglobin of 9.1g/dL and a slightly elevated Erythrocyte
sedimentation rate of 22mm/hr. No signs of infection were noted.

Our patient underwent Computed tomography of the neck
with contrast enhancement to evaluate the finding in her neck.
It revealed significant multiple large interconnecting air pockets
identified in the facial region and the neck on both sides. They
were specifically along the left side, anterior to the sternocleido-
mastoid muscle and within the muscle fascia. The air was dissect-
ing within the planes of the muscles and reaching superiorly to
the submandibular region with extension to the posterior neck
triangle. The gas was also identified in her cheeks’ region bilater-
ally and masseter muscles which were more pronounced on the
left side. The air pockets in bilateral cheeks were associated with
significant facial swelling and right-sided facial edema. Fortunate-
ly, no significant lymphadenopathy was noted.

Additionally, and after a thorough discussion and review of similar
cases in the literature. Our patient underwent full body computed
tomography to evaluate for any intraabdominal or intrathoracic
pathology. Fortunately, all of her radiologic and Histopathological
assessments were not significant. The decision was made to
manage her conservatively.

Discussion
Metastatic Gas Gangrene

Spontaneous, non-traumatic, or metastatic gas gangrene are
all different synonyms for the same clinical entity. Although not
common, this condition has been largely known to be lethal. The

underlying pathophysiology is still not established; however, it's
known to be caused by C. septicum species when they gain access
to the bloodstream due to any mucosal pathology especially in the
colon [5]. Itis also reported that gas gangrene is highly associated
with penetrating or surgical wounds, gastrointestinal surgeries,
immunocompromising diseases, hematological or gastrointes-
tinal malignancies, or traumatic injuries. however, it could arise
spontaneously. Based on this information, our patient underwent
a thorough assessment for any intrabdominal pathology including
radiological and blood evaluations.

Interestingly, all of her tests showed no intrabdominal abnor-
malities. According to the last review done by I Srivastava et al.
[1]. [most of the reported cases were associated with preexisted
diabetes mellitus (41%), one explanation of this finding could be
linked to the effect of diabetes on neutrophils function causing
functional neutrophilia [6]. This effect can lead to weak mucosal
functional immunity rendering the bacteria with more ability to
travel through and out to distant locations. However, our patient
didn’t have hyperglycemia of any type and her immunology pro-
file was within the normal level. Additionally, regarding the site
of the infection, no single case in their review involved the neck
which was a very critical finding in our case [7].

Causative Organism

Clostridial gas gangrene is caused by anaerobic, spore-form-
ing clostridium subspecies that result in life-threatening conse-
quences. As previously mentioned, it could arise in traumatized
tissue or less commonly spontaneously. C. septicum is a gram-pos-
itive opportunistic pathogen in humans normally present in gas-
trointestinal normal flora, bacteria gain access into the circulation
through breakings in the mucosal linings. This is usually brought
upon by the presence of a tumor or necrotizing enterocolitis in
a patient diagnosed with hematological malignancies or neutro-
penia. Assuming that a tumor provides an advantageous environ-
ment giving clostridial spores the opportunity to germinate [8,9].
As documented by Thiele etal. [10] the affinity of necrotic tissue is
not exclusive for malignant tissue, Seeing that spores of Clostridia
were injected and germinated in necrotic tissue other than that
of a tumor. C. septicum might result in a contained local infection
or migrate through the circulation to other organs and muscles
resulting in systemic toxicity [10].

Mechanism

The exact mechanism of this condition is still unknown to this
day. Many theories have been developed. The organism releases
toxins thatlead to the progressive nature and immediate spread of
clostridial infection that may cause systemic toxicity. C. septicum
produces four main toxins, alpha-toxin (hemolyzing necrotizing
toxin). In addition, it also produces beta-toxin (deoxyribonucle-
ase), gamma-toxin (hyaluronidase), and the delta-toxin (hemoly-
sin toxin). creatinine phosphokinase which is a compounded re-
leased upon tissue degradation could result in secondary toxicity.
In a case report it was seen that diabetics are susceptible to devel-
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oping gas gangrene spontaneously in 41% of the cases [11]. This
is given to their tendency to develop tissue ischemia and acidosis
as a result of ongoing atherosclerosis in addition to, microangio-
pathic vascular disease, which makes it favorable to the organism
to spread in areas that are hypoxic [4]. C. septicum gas gangrene
was also found to be associated with neutropenia, immunosup-
pression, and malignancy, mainly hematological and gastrointes-
tinal malignancies.

Clinical Presentation

Gas gangrene is a rare entity that many surgeons are unfamil-
iar with its clinical picture and do not immediately recognize its
presence and progression. The major hurdle in the diagnosis is
rooted in the struggle of differentiating a true infection from sim-
ple contamination. In addition to that, the nonspecific nature of
gas gangrene signs and symptoms and the other types clostridial
infections and other lesions similar to gas gangrene makes it dif-
ficult to reach an accurate diagnosis in a short duration of time.
The finding of gram-positive anerobic bacilli in a necrotic wound
should raise the suspension of the presence of gas gangrene
[12,13]. Clostridial myonecrosis, a term given to indicate true gas
gangrene, it is one of the most devastating type of clostridial in-
fections which mandates immediate and aggressive surgical inter-
vention. It mainly involves the extremities, thighs, and shoulders.

The typical clinical course of this disease usually starts in an
insidious manner that progresses rapidly, the main manifesta-
tion is severe pain not consistent with physical examination, not
improving with analgesia. In addition to fever and local edema.
When the infection advances, myonecrosis will be associated with
necrotizing fasciitis in addition to, skin and muscle necrosis. The
skin encircling the infection site will becomes tense and changes
in color from pale to dark red with the presence of hemorrhagic
bullae [12]. The condition is typically rapid in onset and progres-
sive leading to systemic toxicity and septic shock. The diagnoses
of gas gangrene remain a challenge but are based on clinical find-
ings mainly and evidence in imaging of gas in affected areas could
facilitate the diagnostic process in addition to blood tests. And the
diagnosis is confirmed once a positive blood culture reveals the
pathogen [7,11].

Neck Involvement

Gas gangrene around vital anatomical areas such as the neck
is a life-threatening complication resulting from odontogenic in-
fections. Its clinical picture includes fever, swallowing difficulty,
or trismus. The prognosis is reportedly poor. Dental infections are
one of the leading cause of head and neck infections. and are usu-
ally caused by one or a combination of odontogenic issues such
as pericoronitis, dental cavities, periodontitis, or a complication
of dental procedures. The migration of such infections, as well as
gas gangrene, depends on the affected tooth mainly in addition
to, the general wellbeing of the body. Odontogenic infections are
usually localized lesions that improve in response to suitable

antimicrobial agents once administered. If medical therapy fails
surgical intervention is necessary and is done by incision and
drainage [14,15]. However, metastatic gas gangrene to the neck in
which the underlying cause was not from odontogenic infections
has never been reported in the literature and the viability of such
area warrants a better understanding of the predisposing factors
which what we are discussing in this case.

Management

Due to the unfortunate sequel of gas gangrene and it is rap-
idly progressive clinical course. It is crucial to promptly identify
the disease and treat patients aggressively. Once gas gangrene is
suspected antimicrobial therapy should be initiated immediately
in addition to possible urgent surgical intervention such as explo-
ration and debridement of affected tissue as needed. Spontaneous
C. septicum mortality was reported to be 70% in 78 cases, 56% in
32 cases, and 80% in 241 cases in three distinct papers [7]. Fortu-
nately, in our case, the patient didn’t show any signs of infections
and the computed tomography with contrast of her neck assisted
in the diagnosis and we decided to manage her conservatively af-
ter extensive thorough investigation and review of the literature
[7,11].

Conclusion

We are reporting metastatic gas gangrene of the neck which is
a rare fulminant clinical entity in a healthy young female in which
she developed during early childhood after sustaining a trauma.
Further research is warranted as the condition occurred in a
healthy individual involving viable structures which could lead to
lethal consequences.
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