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Introduction and importance: Compressed air is used to apply paint, wash vehicles or machines, and remove water
droplets after washing the precision instrument. Barotrauma due to high-pressure compressed air is extremely
rare.

Case presentation: We report a case of transverse colon perforation caused by a compressed air gun in a 20-year-
old male. He used a compressed air machine to dust after work, and a coworker inserted compressed air
transanally as a joke. Although he returned home once, he consulted a former hospital with worsening abdominal
pain. Radiography and computed tomography (CT) revealed a massive amount of free air. The patient was
admitted to our hospital. The patient underwent emergency surgery. Transverse colon perforation with extensive
serosal tears and massive air bubbles inside the omental bursa were observed. Double-barrel colostomy using
transverse colon perforation point for decompression and diverting the stoma at the ileum end was performed
with serosal tear repair and abdominal cleaning drainage. Four months after the surgery, the patient underwent
colostomy and diverting stoma closure.

Clinical discussion: The management of colon injury due to compressed air has two aspects: tension pneumo-
peritoneum and colon injury. The initial management of tension pneumoperitoneum is converted to open
pneumoperitoneum and early emergency operation for colon injury is recommended as soon as full-thickness
perforation is diagnosed.

Conclusion: Transanal high-pressure compressed air can cause lethal situations, and we encountered a similar
case that required surgical intervention.

intraoperative decompression of the bowel in the presence of a dis-
tended bowel, resection of severely injured segments of the colon, repair
of perforation with proximal diverting colostomy or enterostomy, and

1. Introduction

Barotrauma due to high-pressure compressed air is extremely rare

[1]. Most studies have reported that colon perforation due to com-
pressed air occurs in the rectosigmoid junction, sigmoid colon, and
sigmoid descending junction [2-4], and there have been few studies on
perforation distal to the sigmoid rectum. In general, it is easy to diagnose
colonic perforation because severe abdominal distension, pain, and
peritoneal signs, such as abdominal rigidity, tenderness, and rebound
tenderness, are recognized after exposure to compressed air [5,6], in
which massive free air has been observed in several images [7]. Surgical
operations for colonic barotrauma include rectal tube decompression,

drainage and irrigation of the contaminated abdominal cavity [2,8,9].
We report a rare case of transverse colon perforation with an
extensive colon serosal tear presenting with tension pneumoperitoneum
and salvageable colon perforation.
This work has been reported in line with the SCARE 2020 criteria
[10].
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2. Case presentation

A 20-year-old male used a high-pressure compressed air machine to
dust after working with his coworkers. The coworker started to play a
prank, attached the compressed air to the patient's anus, and inserted the
high-pressure compressed air transanally as a joke. Although he
returned home once, he experienced gradual abdominal pain and con-
sulted a former hospital. He underwent radiography and computed to-
mography (CT), which showed massive free air (Fig. 1a and b), and was
diagnosed with perforation. The patient was admitted to our hospital.
When he arrived at our hospital, he was in a clouded state of con-
sciousness and pre-shock state. On general examination, he was in a
state of respiratory distress and pallor, tachycardia (126/min) with
tachypnea (49/min), and a blood pressure of 136/98 mmHg. The
Glasgow Coma Scale score was E3 V3 M5. Abdominal examination
findings were consistent with perforation peritonitis (distended
abdomen, abdominal tenderness, and rigidity). Laboratory tests
revealed a white blood cell count of 17,320 cells/mL, CK level of 741 IU/
L, LDH level of 271 IU/L, and pH level of 7.253. He was diagnosed with
perforation and acidosis, and emergency surgery was performed. On
operative findings, the degree of contamination was mild with little
dirty ascites and a massive air bubble inside the omental burs (Fig. 2a).
Transverse colon perforation with extensive colon serosal tear (Fig. 2b
and c) was observed. A schema of the operative findings is shown in
Fig. 2d. He underwent double-barrel colostomy using a transverse colon
perforation point for decompression and diverting the stoma at the
ileum end (Fig. 3a) with serosal tear repair and abdominal cleaning
drainage. Postoperative multidisciplinary treatment may have saved the
patient's life. Finally, approximately 4 months after the initial surgery,
the patient underwent colostomy and diverting stoma closure (Fig. 3b).

3. Discussion

Barotrauma is the physical damage to body tissues caused by a dif-
ference in pressure between the gas space inside or in contact with the
body and the surrounding gas or fluid. Colonic barotrauma following
colonoscopy has been reported, with an incidence of 4 in 10,000 pro-
cedures [11-13]. However, colonic barotrauma caused by high-pressure
air compressors is rare. Colorectal perforation due to high-pressure
compressed air occurs as a result of triggering a high-pressure com-
pressed air jet against the anus or the practice of dusting clothes with
compressed air [1]. In general, a normal colon can withstand high
intraluminal pressures before rupture occurs. As the pressure increases
progressively, the serosal layer is the first to tear, followed by the muscle
and the mucosa. Andrews conducted experiments with the intestines of
dogs and showed that perforation occurred at a pressure of 0.49-0.88
kg/cm [2,14]. Burt also showed that the average pressure required for
complete perforation of the human gastrointestinal tract is 0.29 kg/cm

i’ |

Fig. 1. Preoperative image findings
a: Radiography revealed massive free air in the abdominal cavity. b: CT
revealed massive free air and distention of the colon.
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x : perforation, X : serosal tear, O : stoma

Fig. 2. Intraoperative findings and schema

a: A massive air bubble was observed inside the omental burs. b: Perforation
observed in the transverse colon. c: Multiple extensive longitudinal colon
serosal tears are observed throughout the colon. d: Schema showing the
perforation, serosal tear, and stoma point.

Fig. 3. Physical findings after first and second operation

a: In the initial operation, the patient underwent double-barrel colostomy using
a transverse colon perforation point for decompression and diverting the stoma
at the ileum end. b: In the second surgery, the patient underwent colostomy and
diverting stoma closure.

[2,15]. In this case, the pressure was 0.7 MPa (7.14 kg/cmz), and the
value was extremely above 0.29 kg/cm?.

Most reported colon injuries due to compressed air occur in the
rectosigmoid junction, sigmoid colon, and sigmoid descending junction
[2-4], and perforations distal to the rectosigmoid junction have seldom
been reported. This may be because the rectum and anus are well sup-
ported by pelvic structures and bilateral fixity of the rectosigmoid
junction. Thus, injury resulting from high-pressure barotrauma depends
on air pressure, airflow velocity, anal resting pressure, and distance
between the source and anus [16]. In addition, Sy et al. discussed that
during rapid air distention, the inability to produce a total obstruction
by the bending of sigmoid and high pressure allows the flow of air
proximally to the next anatomical bending, such as splenic flexure and
hepatic flexure and ileocaecal valve, resulting in a stepwise closed loop
obstruction, causing the other site of the bowel to be injured and
perforated, and the comparison of different section of the colon shows
that the rectum supports the greatest pressure and the sigmoid, trans-
verse colon, caecum in decreasing strength [3]. While sigmoid colon
perforation has been reported in the majority of cases, this case was a
rare transverse colon perforation with an extensive colon serosal tear.

Severe abdominal distension, pain, and peritoneal signs, such as
abdominal rigidity, tenderness, and rebound tenderness, are recognized
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as critical symptoms [5,6] Peritonitis can be easily diagnosed because
patients typically complain of abdominal pain and distension after
exposure to compressed air. In addition, radiological examinations can
reveal a distended colon or large amount of free air in the peritoneal
cavity [7]. The patient in our case also visited a former hospital with
complaints of abdominal tenderness and distention, and radiography
and CT revealed massive free air in the peritoneal cavity. Although the
patient exhibited pallor and tachypnea (respiratory rate 49/min), his
other vital signs were stable. Therefore, emergency surgery was per-
formed as soon as possible.

The management of colon injury due to compressed air has two as-
pects: tension pneumoperitoneum and colon injury [17]. Regarding
tension pneumoperitoneum, a sudden influx of compressed air may
rarely lead to tension pneumoperitoneum. The difference between
simple pneumoperitoneum and tension pneumoperitoneum is whether
extreme tension in the abdominal space is present, which would cause
lethal hemodynamic and respiratory disorder [18,19]. The initial man-
agement of tension pneumoperitoneum is converted to open pneumo-
peritoneum. Therefore, puncturing the abdominal wall with a needle isa
simple and useful method to relieve the tension within the pneumo-
peritoneum and respiratory distress, which should be performed as
quickly as possible [1,2,17]. In this case, although respiratory distress
was present, the other vital signs were stable. In addition, the perfora-
tion was obvious on radiography and CT; therefore, it was deemed safe
to treat the patient in the operating room without puncture. Regarding
colon injury, early emergency operation is recommended as soon as full-
thickness perforation is diagnosed [1,5]. Surgical operations for colonic
barotrauma include rectal tube decompression, intraoperative decom-
pression of the bowel in the presence of a distended bowel, resection of
severely injured segments of the colon, repair of perforation with
proximal diverting colostomy or enterostomy, and drainage and irriga-
tion of the contaminated abdominal cavity [2,8,9]. In this case, the
patient underwent double-barrel colostomy using a transverse colon
perforation point for decompression and diverting the stoma at the
ileum end with serosal tear repair and abdominal cleaning drainage.
Finally, the patient was salvageable, and closure of both stoma was
possible.

In conclusion, although colonic barotrauma due to high-pressure
compressed air may occur as a complication of recreational or
improper use, it could lead to a lethal situation. Therefore, knowing the
risks of a machine and its safe use are very important. Furthermore, if
such cases occur, it is important to treat them according to the surgical
strategy for the treatment of colonic barotrauma.
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