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ABSTRACT

Traumatic pneumoperitoneum and pneumomediastinum managed conservatively are rare in surgical practice. This
report describes an atypical case of 10-year-old male child with pneumoperitoneum, pneumomediastinum, extensive
subcutaneous emphysema and an exceptionally rare finding of air in spinal canal, all managed conservatively. We report
a case of 10 years old male child who presented with a compressed air injury to the perianal region. On further
investigation, a diagnosis of traumatic pneumoperitoneum, pneumomediastinum and subcutaneous emphysema without
hollow viscus perforation was established. He was managed conservatively. This case highlights the successful
conservative management of child with traumantic pneumoperitoneum and pneumomediastinum. Many times
explorative laparotomy is performed based on findings of pneumoperitoneum on abdominal radiograph and computed
tomography (CT), which later turns out to be negative. Hence, clinical judgements may override trauma protocols in
selected cases. Pneumoperitoneum preceded by a reasonable clinical history in patient with adequate abdominal
examination may warrant continued observation, thus avoiding an unnecessary laparotomy.
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INTRODUCTION

diagnostic approach, and conservative management

Pneumoperitoneum typically results from intraabdominal
gas due to gastrointestinal perforation and emergency
exploratory laparotomy serving as the standard
management. Pneumoperitoneum requires emergency
laparotomy in 90% of cases.! However, simultaneous
occurrence of pneumoperitoneum and
pneumomediastinum without evidence of hollow viscus
perforation are exceedingly rare. We present a unique case
of a 10 year old child who had compressed air injury to the
perianal region, resulting in simultaneous
pneumoperitoneum,  pneumomediastinum,  extensive
subcutaneous emphysema, and an exceptionally rare
finding of air in the spinal canal.

This is a rare case due to the unconventional mechanism
of injury and the atypical extension of air into the spinal
canal. In this report, we explain the clinical presentation,

strategy. We aim to highlight the importance of thorough
clinical examination and judicious utilization of diagnostic
modalities to prevent unnecessary laparotomy and guide
appropriate management decisions in similar cases. This
manuscript was prepared in accordance with the SCARE
2023 guidelines.?

CASE REPORT

A 10-year-old male child presented to the emergency
department with accidental trauma over the perianal region
by compressed air when the child was playing with his
friends. His presenting complaints included abdominal
pain, distension, 3 episodes of vomiting and perineal pain.
There were no complaints of bleeding per rectum.

On admission, respiratory rate was 28/min, with oxygen
saturation of 97% on room air and a pulse rate of 96/min.
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The Glasgow coma scale score was 15. Examination
revealed extensive subcutaneous crepitation all over the
body. Abdomen was grossly dilated, with tenderness on
deep palpation over abdomen, there were no signs of
peritonitis. Respiratory examination revealed equal
bilateral air entry. Heart sounds were normal on
auscultation.

Whole blood count revealed an elevated white blood cells
count 23,200/cubic millimeter. Hemoglobin was 10.5
gm/dl. Creatinine and electrolytes were within normal
limits.

Figure 1: Injury at 2’oclock region of anus (white
arrow).

Figure 2: An erect chest and abdominal radiograph
showed extensive free gas under the diaphragm (white
arrow) and extensive subcutaneous emphysema (black

arrow). These findings were suggestive of
pneumoperitoneum.

Figure 3: CECT abdomen showing the presence of
pneumoperitoneum (white arrow),
pneumomediastinum and air in the spinal canal (red
arrow).

Figure 4: CECT abdomen showing the presence of
pneumoperitoneum (white arrow) and air in the
spinal canal (red arrow).

Delayed scan with positive oral and rectal contrast showed
no evidence of extravasation of contrast from opacified
bowel loops.

The patient was diagnosed with  traumatic
pneumoperitoneum, pneumomediastinum and
subcutaneous emphysema  without hollow viscus
perforation. Empirical antibiotics, supportive oxygen and
analgesia were provided.

The patient remained hemodynamically stable and
apyrexial throughout the admission. The subcutaneous
emphysema and abdominal distension started to decrease
from the 5" day of admission. The patient was started on
normal diet from 6th day of admission. On the 14" day,
subcutaneous emphysema and abdominal distension were
minimal. The patient was discharged on the 18" day of
admission.

During the follow-up visit that occurred one month after
discharge, the child has been found to be playful and doing
well.

DISCUSSION

We present a case of traumatic extensive subcutaneous
emphysema with simultaneous pneumoperitoneum and
pneumomediastinum which was managed conservatively.
Clinical practice guidelines for blunt abdominal trauma
suggest exploratory laparotomy when free air is present on
imaging. This conventional algorithmic approach of taking
up for surgery when pneumoperitoneum is present, has its
demerits as is illustrated in the case study where a child
with polytrauma was managed conservatively despite free
air on computed tomography (CT).

Surgical cases of pneumoperitoneum constitute the
majority, accounting for 85-90% of occurrences, while
non-surgical cases make up 5-15%.3 Perforated viscus is
the most common etiology (85-95%), typically
necessitating surgical exploration as the primary
treatment. However, non-surgical management has been
documented in cases related to mechanical ventilation,
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amyloidosis, pneumatosis intestinalis, and spontaneous
bacterial peritonitis.*®

Traumatic pneumoperitoneum cases usually warrant
surgical exploration, but studies, such as the one by Currin
et al involving 492 trauma patients, have reported
successful non-operative management in two cases using
follow-up ultrasound scans. Traumatic perforation
commonly involves hollow viscus and diaphragm injuries,
with rare instances of intraperitoneal bladder
perforation.5” A case report by Ubukata et al described
idiopathic pneumoperitoneum following high-energy
vehicular trauma, emphasizing the absence of obvious
gastrointestinal perforation after exploratory laparotomy.®
Management considerations, as suggested by Ramponi et
al emphasize that clinical evaluation and diagnostic
findings determine whether surgical intervention or
conservative treatment is appropriate. Monitoring vital
signs, leucocytosis, recovery of bowel function, and
resolution of discomfort are key factors in assessing
patients for conservative therapy.®

The simultaneous occurrence of pneumoperitoneum,
pneumomediastenum and subcutaneous emphysema is
rare. The most commonly reported mechanisms are
barotrauma, and instrument puncture caused by
colonoscopy.®*? Depending on the site of perforation,
intraluminal air may escape into the peritoneal or
retroperitoneal space.®!! The ectopic air may travel into
different body compartments through distinct anatomical
fascial planes.’® It is conceivable that the force generated
by the compressed air led to the disruption of tissue planes,
allowing air to track along fascial planes and penetrate into
anatomical compartments. However, the exact pathway
and factors contributing to the dissemination of air require
further exploration.®

Retroperitoneal air may pass into the mediastinum through
esophageal or aortic hiatus of the diaphragm.101112.14
Subcutaneous emphysema may occur when air travels
along the mesentery to the abdominal wall and then
spreads to the chest wall.1° In rare cases, pneumothorax
can occur if the mediastinal parietal pleural ruptures.*

There is no strong suggestion of particular treatment and
the choice is based on a case-by-case basis.*>!6
Conservative treatments is acceptable in patients in good
condition, with stable hemodynamics and no signs of
peritonitis.’>!® A literature review including 32 cases of
extra  peritoneal  colonic  perforation  following
colonoscopy reported that the most common site of
perforation was the recto sigmoid colon and
pneumomediastenum was the most common imaging
finding.'® Conservative treatment was successful in most
patients (53%) in this review.!® However, surgical
intervention is indicated if there is evidence of peritonitis,
fecal content leakage, and no improvement or worsening
after conservative treatment.!>16

A review of existing literature reveals limited similar case
reports, with most focusing on pneumoperitoneum and
pneumomediastenum separately. This case adds to the
sparse body of literature on this topic and highlights the
need for further exploration to understand the underlying
mechanism and management strategies for such a
compound presentation.

The decision to continue conservative management was
made cautiously, considering the potential risks and
benefits of surgical intervention versus non-surgical
management. Conservative management was continued as
the child remained vitally stable with absence peritonitis
and worsening clinical symptoms during the hospital stay.
The child showed gradual improvement with conservative
management over the course of hospitalization.

CONCLUSION

The findings of pneumoperitoneum and
pneumomediastenum on CT should be clinically
correlated before planning for laparotomy. Though
numerous protocols exist for trauma a decision made on
clinical findings is vital.
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