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Case Report

Abstract
Subcutaneous emphysema is the novo infiltration of air in the subcutaneous layer of skin. The 
incidence of subcutaneous emphysema varies from 0.43% to 2.34%. and can result from surgi-
cal, traumatic, infectious, or idiopathic processes. Air can enter the subcutaneous tissue through 
occupational accidents, as occurred in our clinical presentation; on physical examination, the 
most common finding associated with subcutaneous emphysema is crepitus on palpation. It is 
important to make a timely diagnosis to determine the cause, provide appropriate management 
and avoid complications.
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Resumen
El enfisema subcutáneo es la infiltración de novo de aire en la capa subcutánea de la piel. La 
incidencia de enfisema subcutáneo varía de 0.43% a 2.34% y puede ser resultado de procesos 
quirúrgicos, traumáticos, infecciosos o idiopáticos. El aire puede entrar al tejido subcutáneo por 
vía de accidentes de trabajo, como en el presente caso; al examen físico el hallazgo más común 
asociado al enfisema subcutáneo es la crepitación a la palpación. Es importante hacer un diagnóstico 
oportuno para determinar la causa, dar el manejo adecuado y evitar complicaciones.
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Introduction
Subcutaneous emphysema is defined as 
the presence of air in the subcutaneous 
layer of skin, the novo generation or by 
infiltration.1 Subcutaneous emphysema 
of the hand and upper extremity caused 
by minor trauma is a relatively rare 
phenomenon as a result of industrial 
accidents.2 Subcutaneous emphysema 
generally presents an incidence of 
0.43% to 2.34%, which can be a result 
from surgical, traumatic, infectious, or 
spontaneous etiologies.1 Air can reach 
tissues depending on the cause. The 
proposed mechanism in limb wounds 
is a defect/breach in the skin that acts 
as a flap valve, enabling air to be intro-
duced into the superficial tissues by the 
negative pressure caused by movement.3 
This, along with opening and closing 
the hand, drives pressure dynamics, 
pumping air through the wound in-
wards. On physical examination, the 
most common finding associated with 
subcutaneous emphysema is crepitus 
on palpation, there may be swelling 
of the abdomen, chest, neck and face, 
and phonation changes from vocal 
cord compression can also be present.1,4 

To make a timely diagnosis to deter-
mine the cause, allows to provide an 
appropriate management and prevent 
complications. A patient with a hand 
injury who repeatedly opened and 
closed his hand causing immediate 
extensive emphysema is presented. He 
was managed conservatively, evolving 
satisfactorily.

Case report
A 41-year-old male with no apparent 
relevant medical records, went to the 
emergency room five hours after having 
injured his right-hand with a sharp 
object while working using a drill. The 

patient mentioned he extracted the 
object and proceeded with open-close 
movements of his hand for more than 
a minute. He referred feeling the air 
entering through his wound by the 
movements. Hours later, he observed 
increased volume in the hand and arm 
and speech impediment. At admission 
to the emergency room, vital signs were 
reported with normal parameters, a 
wound in right hand thenar eminence 

of roughly one centimeter, without 
erythema, and pain at pressure. Exten-
sive subcutaneous emphysema on the 
right arm, chest and neck was found on 
radiographies and palpation, see Figures 
1, 2 and 3. Laboratory results are pre-
sented in table 1. Clinical management 
with parenteral solutions, analgesics and 
antibiotic prophylaxis based on clinda-
mycin, progressed to improvement, and 
discharged the following day.

Table 1.

Day Clinical evolution Laboratory Radiology

1
Increased volume of the hand and arm 
Speech impediment Pain after pressure

the thenar eminence

Hematic biometrics: Leukocytes 18.3x103/
ml Neutrophils 86.4% Hemoglobin 14.7 

g/dl Platelets 258.8x103/ml
Fig. 1, 2, 3

2 Decrease in volume Normal speech 
Painless

Hematic biometrics: Leukocytes 10.5x103/
ml Neutrophils 70% Hemoglobin 14.5 g/

dl Platelets 258.5x103/ml

Figure 1. Right hand X Ray.
Subcutaneous emphysema
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Discussion
Different mechanisms have been pre-
viously described: 1. Injury to the parietal 
pleura enabling air passage to pleural 
and subcutaneous tissues, 2. Alevolar 
air reaching endovascular sheath and 
pulmonary hilum into the endothoracic 
fascia, 3. Mediastinum air extending to 
cervical viscera and other connecting tis-
sue planes, 4. Air from external sources, 
5. Gas generation locally by necrotizing 
infections.5 Air from external sources, is 
the least common cause of this condition.

The most frequent and promi-
nent signs and symptoms are swelling 
and crepitus on palpation. Neck in-
volvement is accompanied by chest 
discomfort. Other symptoms include 
sore throat, neck pain, difficulty swa-
llowing, shortness of breath, wheezing, 
distension, and dysphonia due to com-
pression of the vocal cords.4 

No standardized classification has 
been reported for severity or extent of 
emphysema, but Aghajanzadeh classi-
fied the severity based on anatomical 

extension into five grades in 2015: 
1. Base of the neck
2. Complete neck area
3. Subpectoral is major area
4. Chest wall and all the neck area
5. Chest wall, neck, orbit, scalp, 

abdominal wall, upper limbs, and 
scrotum.5 

It is important to differentiate 
noninfectious (benign) subcutaneous 
emphysema with infectious. Gas ap-
pearing in the subcutaneous tissue 
within 6-10 hours after trauma is most 

Figure 3. Chest X Ray.
Subcutaneous emphysema

Figure 2. Right arm X Ray. Subcutaneous emphysema
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likely due to a benign cause, in con-
trast, gas infection forming pathogen 
usually takes 12-18 hours to develop 
along with other symptoms such as 
fever, chills, hypotension, tachycardia 
and altered laboratory tests.6 Williams 
and Aston describe some aspects to 
consider in establishing this difference: 
“1. Exclusion of clostridial infection, 
2. Absence of pyrexia, tachycardia, 
shock, or leukocytosis, 3. Presence of 
a puncture site situated over/in a joint 
involved in repetitive movement, 4. 
X-ray should demonstrate emphyse-
ma confined to the subcutaneous or 
interfascial planes without myositis 
(thus excluding gas gangrene), and 5. 
Emphysema usually progresses rapidly 
after injury.”3

Diagnosis is made by physical 
examination (crepitus on palpation 
over the affected area) and radiological 
tests show air presence over the affected 
area. The imaging included radiology, 
computed tomography (CT) and nu-
clear magnetic resonance.7 Treatment 
decision can be based on routine labo-
ratory testing.8,9

Treatment will depend on the 
cause, extent, and severity of emphyse-
ma. Subcutaneous emphysema usually 
resolves spontaneously. In some cases, 

it requires urgent management, when 
it is massive and should be drained, or 
when it is associated with an infectious 
process.

In this clinical presentation, patient 
presented leukocytosis on admission, an 
infectious process was discarded due to 
clinical signs and the immediate onset 
of subcutaneous emphysema after the 
accident. Alveolar or digestive cause was 
discarded, no drainage was required. 
Analgesics, prophylactic antibiotics, 
relative rest, and hydration was enough 
to achieve satisfactorily progress after 
24 hours.

Conclusion
The aim of reporting this clinical case 
is to recognize rare and unexpected 
causes of subcutaneous emphysema. 
In our patient, the explanation is mo-
vement maneuvers with the hand after 
suffering the hand injury that allowed a 
wide diffusion. Recognizing causes and 
mechanisms allows correct and timely 
management for the benefit of patients.
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