
Introduction
Subcutaneous emphysema (SE) involves the presence of air or 
gas within the subcutaneous tissue [1]. It can result from various 
sources, including surgical procedures, trauma, infections, or 
spontaneous events [1,2]. While SE in the hand and upper 
extremities following minor trauma is rare, it has been reported in 

a few clinical cases [1,3,4,5,6,7,8,9]. Healthy patients with minor 
trauma-induced SE, as presented in this case, typically do not 
warrant intensive or surgical treatment. Most patients with 
uncomplicated traumatic SE can be effectively managed with 
conservative treatment, including proper wound care and 
antibiotics [1,10]. This approach is recommended for patients 
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Introduction: Subcutaneous emphysema (SE) of the upper extremity following minor trauma is a rare clinical presentation that can closely 
mimic necrotizing fasciitis (NF), a life-threatening surgical emergency. This report presents a case of non-infectious SE of the hand, with 
emphasis on diagnostic strategies to differentiate it from NF and guide appropriate management to avoid unnecessary surgery.
Case Report: A 64-year-old male presented to the Emergency Department with swelling and crepitus of the right hand 10 hours after sustaining 
a minor laceration from a pen knife. The patient reported using hydrogen peroxide for wound irrigation before symptom onset. Clinical 
examination revealed extensive subcutaneous air on palpation with preserved distal neurovascular status. Laboratory evaluation showed normal 
inflammatory markers, and the Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) score was 0, indicating low risk for NF. 
Radiographs and computed tomography imaging demonstrated widespread SE without abscess or cortical destruction. The patient was 
admitted for close monitoring and empiric antibiotics. Serial examinations remained stable with no signs of clinical deterioration. The patient 
was discharged on oral antibiotics and remained complication-free with full functional recovery at 1-year follow-up.
Conclusion: Non-infectious SE of the upper extremity is an uncommon but important differential diagnosis in cases of post-traumatic soft 
tissue swelling with crepitus. Careful clinical assessment, use of risk stratification tools, such as the LRINEC score, and appropriate imaging are 
critical to distinguish benign SE from NF. Awareness of this entity can help prevent unnecessary surgical intervention and improve patient 
outcomes.
Keywords: Subcutaneous emphysema, necrotizing fasciitis, upper extremity.

Abstract

Learning Point of the Article:
Careful clinical evaluation combined with LRINEC scoring and imaging can effectively distinguish benign subcutaneous emphysema from 

necrotizing fasciitis, preventing unnecessary surgical intervention.
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who are systemically stable, have minimal pain, and show no 
signs of extensive cellulitis [9,11]. However, consideration for 
necrotizing fasciitis (NF) must be made through a thorough 
review of the patient’s history, clinical examination, and 
evaluation of the Laboratory Risk Indicator for Necrotizing 
Fasciitis (LRINEC) score, clinicians can guide management 
appropriately and prevent unwarranted surgical intervention in 
a high-stakes diagnosis [1,12]. The 
LRINEC score, developed by Wong et 
al. in 2004, uses six laboratory values – 
C-reactive protein (CRP), total white 
blood cell (WBC) count, hemoglobin 
(Hgb), sodium, creatinine, and 
glucose – to stratify patients into low, 
medium, or high risk for NF [12,13]. 
A score of 6 or more is concerning, 
while a score above 8 is highly 
predictive of the disease [1].
Distinguishing SE from more severe 
conditions, such as NF, is critical due 
to the rapid progression and potential 
for extensive damage involving the 
skin, fascia, subcutaneous tissues, and 
mu sc l e  [ 1 ] .  Th i s  co n d i t i o n  i s 
frequently associated with an external 
injur y  that  introduces  sk in  or 

environmental pathogens into the deeper soft tissue layers [14]. 
The presence of acute swelling with crepitus on physical 
examination and subcutaneous gas seen on radiographs 
suggests a necrotizing soft tissue infection (Fig. 1) [14,15]. The 
incidence of NF is estimated to range from 0.3 to 15 
cases/100,000 people [16].
Limb-related NF has a 30% mortality rate, underscoring the 
need for early diagnosis and timely surgery [17]. Distinguishing 
benign subcutaneous emphysema (BSCE) from necrotizing 
infections is crucial, as misdiagnosis can lead to unnecessary 
surgery or, conversely, delayed treatment results in severe 
consequences, such as amputation or death [1,14]. This case 
report describes non-infectious SE from minor hand trauma 
and offers recommendations for differentiating benign SE from 
serious infections to prevent unnecessary surgical intervention.

Case report 

Patient presentation
A 64-year-old right-hand-dominant male with no medical 
history presented with a swollen, painful right hand 10 hours 
after a pen knife injury to the first web space. He irrigated the 
wound with hydrogen peroxide, but developed mild local 
numbness, tingling, and swelling 6 h later. He denied fever or 
chills. Examination revealed diffuse subcutaneous crepitus on 
the dorsum of the hand and forearm with intact distal sensation. 
Tetanus vaccination was updated.
Vital signs were stable. Radiographs showed widespread SE, 
prompting an orthopedic consultation. The patient was 
admitted for observation to rule out NF. A contrast-enhanced 
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Figure 1: Anteroposterior and lateral of the right forearm radiographs 
revealing soft tissue gas from the first and second webspace going proximal up 
the volar and lateral forearm.

Figure 2: Computed tomography of right hand with contrast reveals no focal cortical destruction or osseous 
abnormality. There was moderate scattered subcutaneous emphysema diffusely through the hand. 
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computed tomography (CT) confirmed SE extending to the 
deltoid without abscess or cortical destruction (Fig. 2, 3, 4). 
Empiric IV antibiotics (Vancomycin, Zosyn, and Clindamycin) 
were initiated.
On evaluation by the Orthopedic Surgery resident, the patient 
had mild non-pitting swelling of the right hand and forearm 
with a 3 mm superficial laceration in the first webspace without 
bleeding, erythema, or drainage (Fig. 5). No bullae or 
tenderness were noted, and compartments were soft. 

Significant crepitus was present on the volar and dorsal hand 
and forearm, extending to the proximal forearm but absent at 
the elbow or humerus. Sensation was intact, motor strength was 
5/5 in all muscle groups, and there was no pain with passive 
stretching.
The initial blood work from the Emergency Department 
revealed a WBC of 6.34 K/mcl. (Normal: 4.5–10). CRP of 
<0.29 mg/dL (Normal <0.30 mg dL). Sodium (Na) of 143 
mmol/L (Normal 135–147). Glucose of 96 mg/dL (Normal 
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Figure 3: Computed tomography of right forearm with contrast reveals no focal cortical destruction or osseous abnormality. There was moderate scattered 
subcutaneous emphysema throughout the volar aspect of the forearm.

Figure 4: Computed tomography of right arm with contrast reveals no focal cortical destruction or osseous abnormality. There was mild soft tissue 
emphysema tracking and interspersed in the mid deltoid muscle with no drainable abscess.
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70–110). Hgb of 13.9 g/dL (Normal 13.0–17.0). Creatinine 
(Cr) of 1.050 mg/dL (Normal 0.550–1.300). LRINEC score 
was calculated and found to be 0, putting the patient at a low risk 
for NF.
The patient was admitted due to concern for infection with gas-
producing bacteria, which could progress to NF. A low 
threshold for surgery was discussed, and he was monitored 
closely every 2 h. Repeat compartment checks showed no 
bullae or expansile emphysema. Range of motion remained full 
and painless, with an unchanged neurovascular exam.
Twelve hours after presentation, repeat labs remained normal: 
CRP <0.29, WBC 5.15, Na 143, glucose 132, Hgb 13.2, and Cr 
0.970. The LRINEC score increased to 1 due to a minor Hgb 
drop (13.9–13.2). On Day 2, labs remained stable (WBC 4.24, 
Na 139, glucose 100, Hgb 13.6, Cr 1.1). After 24 h of stable SE 
and examinations, the patient was discharged on clindamycin 
300 mg q8h and levofloxacin 500 mg qd for 10 days, with PCP 
follow-up. At 1-year follow-up, the patient had full range of 
motion, was neurovascularly intact,  and showed no 
contractures, chronic infection, or residual SE.

Discussion 
Reports of non-infectious SE following minor skin trauma are 
uncommon [7,14,18,19]. It is essential to differentiate non-
infectious SE from severe infections caused by gas-producing 
pathogens, such as Clostridium perfringens or group A 
streptococcus (GAS) [14,15]. Clostridial gas gangrene 
typically manifests within 12–18 h post-injury and progresses 

rapidly, whereas non-clostridial infections often have a slower 
onset over several days and frequently occur in patients with 
chronic underlying conditions [14].
Common causes of SE include injuries involving the thoracic 
cavity, sinus or facial bones, barotrauma, bowel perforation, 
surgical procedures, and pulmonary blebs [20]. A 10-year 
analysis found the average age of patients with SE was 53 ± 14.83 
years, with 71% being male [20,21,22].
SE can result from parietal pleura injury, allowing air to infiltrate 
pleural and subcutaneous tissues, alveolar air traveling through 
the endovascular sheath, or mediastinal air spreading into 
cervical tissues [20]. External air sources or gas from 
necrotizing infections may also contribute [23]. A minor hand 
or wrist puncture can act as a one-way valve, trapping air in soft 
tissues, a process described by Kemp and confirmed by 
Brummelkamp in cadaver studies [14,24]. Continued motion 
can cause progressive air buildup, known as “sucking wounds” 
[6,25]. CT scans are crucial for detecting gas pockets and 
identifying injury sources not seen on X-rays [20].
Non-infectious traumatic SE should be considered a diagnosis 
of exclusion, and it is crucial to rule out NF due to its rapid 
progression and potential for severe outcomes, including limb 
amputation or death [6].
NF, first identified in the late 1800s and named by Dr. B. Wilson 
in 1952, is a rare, but severe soft tissue infection with up to 80% 
mortality [18,26,27]. It causes necrosis of muscle fascia and 
subcutaneous layers, spreading along poorly vascularized fascial 
planes while initially sparing the overlying skin. NF is classified 

Haddad J, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 4  April 2026 Page 280-285 |  | |  | 

Figure 5: Clinical photos of the benign appearing forearm on initial clinical examination, revealing no obvious abnormalities besides the (non-pictured) 
distal 3 mm superficial laceration in the first webspace.
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into polymicrobial (Type I) and monomicrobial (Type II) 
forms [28]. Type I involves aerobic and anaerobic bacteria, 
leading to gas infiltration, such as gas gangrene, while type II, 
commonly linked to GAS and MRSA, can produce endotoxins, 
triggering toxic shock syndrome [15,16,28].
Necrot iz ing infect ions of ten present  w ith intense, 
disproportionate pain and signs of systemic sepsis. Rapid 
progression within hours, along with symptoms, such as SE, 
paresthesia, and hypoesthesia from nerve injury, should raise a 
strong suspicion for NF [27]. It often presents systemic 
symptoms, such as fever, chills, hypotension, and tachycardia 
[15]. Severe pain disproportionate to physical findings is an 
early and sensitive indicator. Other signs may include skin 
discoloration, edema, and bullae [1,15]. Differentiating benign 
SE from more serious conditions is crucial, as management and 
outcomes differ significantly [20]. While soft tissue crepitus is 
commonly observed in traumatic SE, it can also indicate NF, a 
surgical emergency with high morbidity and mortality [1,6].
The LRINEC score, developed by Wong et al., helps 
differentiate NF from other soft tissue infections using six lab 
parameters: CRP, WBC, Hgb, sodium, creatinine, and glucose 
[12]. A score ≥6 raises suspicion, while >8 strongly indicates 
NF (92% positive predictive value, 96% negative predictive 
value) [1]. In this case, repeat labs at 12 h showed normal values 
(CRP <0.29, WBC 5.15, Na 143, glucose, Hgb 13.2, Cr 0.970), 
with a slight LRINEC increase to 1 due to a minor Hgb drop 
(13.9–13.2). NF was ruled out based on the low score and 
absence of clinical signs.
Hydrogen peroxide irrigation has been implicated as a potential 
cause of benign SE in acute wound management [7,29]. In our 
case, the patient reported using hydrogen peroxide to clean the 
wound, which may have introduced oxygen into the soft tissues, 
leading to the development of SE. Clinicians should be aware of 

this phenomenon, particularly when assessing patients with 
atypical presentations of SE, to avoid unnecessary radical 
intervention.
Most cases of uncomplicated traumatic SE can be managed 
effectively with conservative treatment, including proper 
wound care and antibiotics [20]. In this case, we chose a non-
invasive treatment approach, guided by the patient's history, 
clinical examination findings, and the LRINEC score. This 
evaluation confirmed a benign instance of SE rather than NF, 
allowing us to avoid unnecessary surgical intervention in a high-
stakes diagnosis. 

Conclusion
BSCE of the upper extremity, while rare, can closely mimic NF 
and should not be underestimated during initial evaluation. In 
cases where crepitus and soft tissue gas are present, careful 
clinical assessment combined with LRINEC scoring and 
imaging is essential to distinguish benign SE from life-
threatening infections. While surgical intervention is warranted 
for NF, most cases of benign SE can be safely managed with 
conservative treatment. Clinicians must be familiar with this 
differential to guide appropriate management and avoid 
unnecessary surgery.

Clinical Message

Clinicians should consider benign subcutaneous emphysema in the 
differential diagnosis when patients present with soft tissue crepitus 
of the upper extremity following minor trauma. In such cases, 
combining LRINEC scoring with imaging and serial examinations 
can guide appropriate management. When necrotizing fasciitis is 
ruled out, conservative treatment can result in excellent functional 
outcomes while avoiding unnecessary surgical intervention.
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