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All that glitters is not necrotizing fasciitis
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 Abstract
There are several mimics of necrotizing fasciitis, including post-traumatic subcutaneous emphysema. Here 
we present a case of a 17-year-old male who presented to the ED with diffuse crepitus after stabbing him-
self with a glitter pen in the posterior right calf. The patient was febrile, hypotensive, and ill appearing. 
Additionally, imaging several hours after injury revealed widespread subcutaneous emphysema. Conside-
ring these findings, he was taken to the OR for suspected necrotizing fasciitis. No evidence of infection was 
found. The patient recovered quickly and was discharged several days later. We hypothesize that the pen 
and musculature created a one-way valve mechanism which allowed air to enter but not exit the wound. 
Subcutaneous gas in the setting of injury is suggestive of necrotizing fasciitis, but non-infectious etiologies 
should also be considered.
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Introduction

 Subcutaneous emphysema is the presence of air in subcutaneous tissues and can be the result of nu-
merous etiologies. Non-infectious subcutaneous emphysema can have many causes including trauma, sur-
gery, and perforation [1]. Compared to necrotizing soft tissue infections, pain is usually not out-of-propor-
tion and not accompanied by warmth and erythema. Additionally, non-infectious etiologies usually present 
quicker and do not elevate inflammatory markers [2]. Here, we describe a case of diffuse subcutaneous 
emphysema associated with penetrating trauma to the right calf.  

 Our case involves a 17-year-old incarcerated male who presented to the ED 8 hours after stabbing 
his right posterior calf with a “glitter pen.” His only past medical condition was a well-controlled seizure 
disorder. Upon presentation, he was febrile (39.5 C), moderately tachycardic, hypotensive (90/50), ill ap-
pearing, with complaints of chest pain and shortness of breath. Physical exam revealed an approximately 1 
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cm right calf puncture wound, calf tenderness, faint but non-spreading erythema in the area of the wound, 
and marked crepitus of the proximal right leg, abdomen, bilateral flanks, chest wall, and neck. Imaging re-
vealed significant subcutaneous air involving these sites (Figure 1). White cell count, lactic acid, and CRP 
were all within normal limits. Broad spectrum antibiotics and aggressive volume resuscitation were initi-
ated, and he was taken to the OR emergently out of concern for necrotizing soft tissue infection. In the OR, 
there was extensive gas within the muscles, but no purulent fluid, necrosis, or foul odor were present in 
three distinct sites explored.  

 Post-operative CT imaging demonstrated marked subcutaneous gas as well as a new moderate vol-
ume abdominal free fluid (Figure 1). On exam, the patient had a new complaint of abdominal tenderness. 
Considering this new finding in addition to free fluid, the patient was taken for exploratory laparotomy 
given the possibility of a retroperitoneal source of the subcutaneous gas. There was extensive retroperito-
neal and omental emphysema without evidence of infection or necrosis. There was an additional finding 
of a moderate amount of simple-appearing as cites. After the operation, the patient spent 1 day in the ICU. 
Antibiotics were discontinued due to negative blood and wound cultures. He remained stable and without 
sign of infection and was discharged 3 days later.

 It is important to consider infectious versus non-infectious pathology in the setting of crepitus. 
These two etiologies are difficult to distinguish. Necrotizing soft tissue infection alone can be a challenging 
diagnosis to make as it is a clinical diagnosis with minimal diagnostic tools and criteria [2]. However, delays 
in its diagnosis are associated with significantly increased mortality, which ranges from 6% to 76% when 
promptly diagnosed [2]. Furthermore, management of the different etiologies of crepitus differs greatly, 
with infectious origins necessitating immediate debridement and antibiotics, and non-infectious origins 
mostly allowing for conservative treatment. 

 Diffuse subcutaneous emphysema secondary to penetrating trauma is a rare clinical entity. Previous 
publications have hypothesized that air may be injected into the wound via the trauma; however, given the 
remarkable degree of subcutaneous air in this patient, we feel that this alone is unlikely to have caused this 
quantity of air [3]. In this case, we hypothesize that the glitter pen and musculature created a one-way valve 
mechanism, allowing air to enter but not exit the wound. The valve effect could be explained by muscle 
structure or wound edges forming a valve.3 The pumping effect provided by contracting muscles has been 
implicated in previous publications, although not to this extent [3,4].

 Subcutaneous gas in the setting of infection or injury is suggestive of necrotizing soft tissue infection 
and should prompt aggressive antibiotic and possible surgical management for source control. However, in 
some circumstances, non-infectious traumatic wounds may create a one-way mechanism for introducing 
large volumes of air into soft tissues, mimicking more worrisome pathology. 
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Figure 1: CT imaging of demonstrating subcutaneous emphysema. (A) CT of the 
right lower extremity, which, combined with the patient’s vitals were concerning for 
necrotizing fasciitis; however, exploration revealed no evidence of infection. (B) After 
the initial exploration, repeat imaging demonstrated new moderate-volume free fluid 
accompanied with new-onset abdominal tenderness, warranting a return to the operat-
ing room for exploratory laparotomy.
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