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ARTICLE INFO ABSTRACT

Keywords: Posttraumatic subcutaneous emphysema, which can be benign and noninfectious, is associated
Subcutaneous emphysema with necrotizing fasciitis. Rarely, extensive emphysema occurs after a minor traumatic injury. A
Benign

23-year-old man came to our hospital with extensive emphysema, ranging from the left hand to
the axilla, after a minor injury. Necrotizing fasciitis was suspected. Based on the blood and im-
aging tests, necrotizing fasciitis was not actively suspected. He was admitted and observed for one
day, and he was discharged the following day. The mechanism by which air can enter through a
small injury is unclear, but the one-way ball-valve mechanism is the most commonly proposed
explanation. The nontraumatic causes of non-infectious subcutaneous emphysema include insect
bites, skin biopsies, and the use of shock absorbers. Since it developed from a minor wound, other
mechanisms, aside from the one-way ball-valve, were possibly involved. Based on the imaging
results of this case, the air was predominantly distributed in the subcutaneous tissue along the
neurovascular bundle. The relatively sparse tissue likely caused the extensive subcutaneous
emphysema. While evaluating post-traumatic subcutaneous emphysema, benign and noninfec-
tious cases should be differentiated to prevent unnecessary therapeutic intervention.

Noninfectious
Traumatic injury
Necrotizing fasciitis

1. Introduction

Posttraumatic subcutaneous emphysema, which can be benign and noninfectious, has been associated with necrotizing fasciitis.
While traumatic pneumothorax is the most common cause of posttraumatic subcutaneous emphysema, it can also occur from minor
traumatic injuries. Multiple cases of benign necrotizing fasciitis that were managed surgically have been reported [1]. When evalu-
ating patients with subcutaneous emphysema, a benign entity should be considered to prevent unnecessary therapeutic intervention.
This study reports a case of extensive noninfectious subcutaneous emphysema, caused by a minor injury to the left palm, extending to
the left axilla.
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Figure 1. Photograph of the oil-stained plastic box that the patient got injured against.

Figure 2. Photograph of the left palm puncture site. There was a 7-mm crusted contusion on his left palm.

2. Case report

A healthy 23-year-old man struck his left palm on the corner of an oil-stained plastic box while reflexively reaching out to retrieve it
(Figure 1). He immediately experienced numbness in the left shoulder and pain in the entire upper extremity. The next day, a
radiograph showed subcutaneous gas, and he was referred to our hospital due to suspected necrotizing fasciitis.

There was a 7-mm crusted contusion on his left palm and swelling in the dorsum of the left hand without erythema or heat
(Figure 2). The pain reached up to the wrist joint with no associated numbness, and the snowball crepitation reached up to the left
axilla. The blood test showed a slightly elevated C-reactive protein, and the Laboratory Risk Indicator for Necrotizing Fasciitis
(LRINEC) score was 0 points (Figure 3). Radiographs and contrast-enhanced computed tomography (CT) showed no fracture, pneu-
mothorax, or soft tissue infection. Air was distributed along the neurovascular bundle in the deep skin layer from the left upper limb to
the axilla (Figure 4(a-c), Figure 5(a-d), Figure 6). He was admitted on the same day for close monitoring and was diagnosed with
benign subcutaneous emphysema rather than necrotizing fasciitis. He was discharged on the following day and fully recovered after
one month.

Written consent was obtained from the patient and patient’s personal information was anonymized with great care. The patient
provided informed consent for the publication of her case history.
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Hematology BUN 12.1 mg/dI
WBC 7000 /ul Cre 0.84 mg/d|
Hb 16.0 g/di Na 140.8 mEq/I
Ht 482 % K 3.5 mEq/I
PLT 22.3x 104/l Cl 103.4 mEq/l
Biochemical analysis BS 84 mg/dl
TP 8.4 g/dl CRP 0.81 mg/dI
Alb 48 g/di Coagulations

T-bil 0.7 mg/dl PT(%) >100%
AST 24 1U/L PT-INR 0.91

ALT 19 IU/L APTT  23.1sec
LDH 200 IU/L FDP 1.73 pg/ml
Y-GTP 17 IU/L D-dimer 0.52 pg/ml

CK 168 IUL LRINEC SCORE 0 |

Figure 3. Blood test results. White blood cell counts were not elevated, and the C-reactive protein (CRP) was mildly elevated. Laboratory Risk
Indicator for Necrotizing Fasciitis (LRINEC) score* was 0 points.*The LRINEC score is a robust score capable of detecting even clinically early cases
of necrotizing fasciitis. Patients with a LRINEC score of >6 should be carefully evaluated for the presence of necrotizing fasciitis. Four points are
given if the patient’s CRP is >15 mg/dL, while O points are given if the patient’s CRP <15 mg/dL. Two points are given if the patient’s leukocyte
count is >25x10%/L, 1 point is given if the patient’s leukocyte count is 15-25 x10°/L, and 0 points are given if the patient’s leukocyte count is
<15x10%/L. Two points are given if the patient’s hemoglobin is <11 g/dL. One point is given if the patient’s hemoglobin is 11-13.5 g/dL, and
0 points are given if the patient’s hemoglobin is 13.5 g/dL. Two points are given if the patient’s sodium level is <135 mmol/L, while 0 points are
given if the patient’s sodium level is >135 mmol/L. Two points are given if the patient’s creatinine level is >141 mmol/L, while O points are given if
the patient’s creatinine level is >141 mmol/L. Lastly, 1 point is given if the patient’s glucose is >10 mmol/L, while 0 points are given if the patient’s
glucose is >10 mmol/L.

$3 Puncture site

< Emphysema

Figure 4. Plain radiograph of the left palm (a), the left axilla (b), and the left forearm (c). Air was distributed from the left palm to the left axilla.
3. Discussion

Posttraumatic subcutaneous emphysema, with a possibility of being noninfectious and benign, has been associated with necrotizing
fasciitis according to many studies. Extensive benign subcutaneous emphysema rarely occurs due to minor trauma. In this case, the
patient presented with a small contusion on the left palm and extensive subcutaneous emphysema, ranging from the fingertips to the
axilla on the left side. However, there was no noted pneumothorax or rib fractures. No signs of infection at the wound site were found,
and the patient had normal vital signs and a LRINEC score of 0 points. Therefore, necrotizing fasciitis was not a primary consideration
[21.

We searched the PubMed database for "benign/noninfectious subcutaneous emphysema." Ten previous cases, excluding those
involving insect bites, direct air inflow by high-pressure jets, and without trauma, were compared with the present case [3, 4, 5, 6, 7, 8,
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Figure 5. The contrast-enhanced computed tomography image.(a) plain mediastinal window setting (b) pulmonary window setting (c) and (d)
equilibrium phase mediastinal window setting Air distributed along the neurovascular bundle was seen deep in the skin from the left upper limb to
the axilla.

Figure 6. Reconstruction of the contrast-enhanced computed tomography image. Blue area is air. Air distribution was mainly in the subcutaneous
area, with deeper distribution between the fascia and along the neurovascular bundle.
4
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Table 1
Ten previous cases, excluding those involving insect bites, direct air inflow by high-pressure jets, and without trauma.

year author age sex  Feature of wound Air distribution Elapsed Reference
time
1999 vander Molen 52 M a puncture wound in the first digital extending up to the elbow ~9h [4]
AB interspace

2005 Lo SJ 48 F a5 mm transverse laceration on the left the dorsum of the hand extending to the wrist ~9h [5]
first dorsal webspace joint

2005  Winshall JS 59 F a small, clean wound over the left the upper extremity extending from the wrist to ~4 days [6]
olecranon the left hemithorax

2007 Fox A 19 M the dorsum of his left hand subcutaneous tissue ~1 month [7]

2007 Fox A 40 F a puncture wound in the first web space ~ subcutaneous tissue ~8h [7]
of her left hand

2009 Alvarez C 30 F a laceration of the left forearm from the biceps to the distal forearm 3h [8]

2013 Aakash C 46 F a 2-cm laceration in the left elbow the forearm, around the elbow, and around the ~24h [9]

distal part of the humerus

2014 Smith MAC 53 M 4 cm2 abrasion on his left elbow from the left wrist to the left forearm ~2 days [10]

2016 Islam SMR 49 F a trivial laceration to the right the right lower arm, whole forearm and dorsal ~5+6h [11]
olecranon region aspect of the wrist

2021  Christen SM 56 M a wood splinter injury in the left palm the tip of the fingers and towards the forearm ~ 20 min [3]

2021 Kaede H 23 M a 7mm-sized crusted contusion on his from the tip of the fingers to the left axilla ~24h

left palm

9, 10, 11] (Table 1). The mean age was 43.18 + 12.90, and no sex differences were noted. Most patients were right-handed, which
could be accounted for the left-sided wounds observed in nine cases. Subcutaneous emphysema occurred within 20 min to one month
following the injury. In most cases, it developed 9 h after the injury. However, some patients relied on their subjective judgment, while
some only stated the interval between the injury and their arrival at the hospital. Thus, only vague evaluations were made. The
subcutaneous emphysema was not limited to the wound’s surrounding area, and it radiated to one to two proximal joints in most of the
cases. The sizes of the wounds were not described in most cases.

The one-way ball-valve (check-valve) mechanism is the most frequently proposed mechanism for developing non-infectious
subcutaneous emphysema after a minor trauma [2]. Samuel et al. reported a case of subcutaneous emphysema after a splinter
wound of the left palm. The wood fragment reached the neurovascular bundle and became a check valve, possibly resulting in air
distribution along the neurovascular bundle [3]. The reconstructed contrast-enhanced CT imaging results of this case showed air
predominantly distributed in the subcutaneous tissues. Air distributed deep between the fascia and along the neurovascular bundle
was also observed (Figure 6). Although measuring the depth was not feasible since the wound was already crusted at the time of the
presentation, the deep, sparse tissue was accessible due to the absence of the tendon sheath. The nontraumatic causes of non-infectious
subcutaneous emphysema include insect bites, skin biopsies, and the use of shock absorbers. Since the present case was caused by a
minor wound, other mechanisms, aside from the one-way ball-valve mechanism, were likely involved. The one-way ball-valve
mechanism alone is insufficient to explain the extensive subcutaneous emphysema.

4. Conclusion

Life-threatening necrotizing fasciitis should be suspected in patients with post-traumatic subcutaneous emphysema. However, non-
infectious benign subcutaneous emphysema should also be identified to avoid unnecessary therapeutic intervention.
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