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Tension Pneumoperitoneum and Abdominal
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of Percutaneous Radiological Gastrostomy,
Case Report and Literature Review
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Abstract- Tension pneumoperitoneum (TP) is defined as the
massive accumulation of air in the peritoneal cavity, which
results in a sudden increase in intraabdominal pressure.
Various iatrogenic procedures are responsible for this
complication (1). We report a case of tension
pneumoperitoneumn after percutaneous radiological
gastrostomy (PRG).
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[. INTRODUCTION

ension  pneumoperitoneum and  abdominal
Tcompartment syndrome  (ACS) are rare
complications  of percutaneous radiological
gastrostomy. We report a case of tension

pneumoperitoneum and compartment syndrome in a 14
years old girl as a complication of percutaneous
radiological gastrostomy. We also review the literature
for this rare complication.

II. CASE REPORT

A 14 years old female known case of cerebral
palsy, epilepsy, spinal deformities and fixed flexion
deformities of upper and lower limbs who was in long-
term nasogastric feeding was admitted electively to our
hospital for insertion of percutaneous gastrostomy
feeding tube. She had the procedure done under
conscious sedation. Size 14 Fr feeding pigtail-retained
catheter was inserted percutaneously into the stomach
under fluoroscopic guidance. The patient tolerated the
procedure well without immediate complications

(figure 1) however, she failed to tolerate feeding through
the gastrostomy tube and the tube had to be clamped.
She also developed frequent vomiting and increasing
abdominal distension over the forty-eight hours after
the procedure.

Figure 1. Fluoroscopic view showing the feeding tube in the stomach
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She had abdominal x-rays which revealed suspicious of free intraperitoneal air (figure 2).

AP SUPINE

Figure 2: The abdominal X-Ray showing the feeding tube in the stomach and free air in the peritoneal cavity together
with the vertebral column and limbs deformities

She also had an urgent abdominal CT scan with  free fluids in the peritoneal cavity without evidence of
gastrograffin contrast through the nasogastric tube leak (figure 3, 4).
which showed massive pneumoperitoneum with mild

Figure 3: The CT scan of the abdomen, showing marked pneumoperitoneum and the gastrostomy tube in the
stomach without evident leak

© 2018 Global Journals



Figure 4: The CT scan (Sagittal View) showing the same finding in figure 3

Shortly after the CT scan, the patient's condition
deteriorated rapidly. She became confused with pulse
rate over 130/minute and systolic blood pressure below
90 mm of Hg and she started to drop her oxygen
saturation. Her abdomen became more distended,
tympanic and rigid. She was rushed to the operation
room for laparotomy. The abdomen was explored
through an upper mid line incision. The patient had
immediate response after entering the abdomen, her
pulse rate started to come down and her blood pressure
started to build up. The stomach was found not fixed to
the anterior abdominal wall with about 5 cm of the tube

between the stomach and the abdominal wall. The free
intraperitoneal fluids were sucked out and testing for
gastric leak by methylene blue injection through the
nasogastric tube demonstrates leaking around the
gastrotomy tube (photograph 1). The tube was secured
to the stomach with double purse string sutures and the
stomach was fixed to the anterior abdominal wall. The
patient was kept ventilated for 24 hours and remained
hemodynamically — stable. Feeding through the
gastrotomy tube was assumed on the second post-
operative day and was well tolerated by the patient.

Sl #
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Photograph 1: Intraoperative photograph showing that the stomach was found not fixed to the anterior abdominal
wall with about 5 cm of the tube between the stomach and the anterior abdominal wall with leakage of the
methylene blue around the tube
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[11. DISCUSSION

Gastrostomy placement for nutritional support
for patients with inadequate oral intake has been
attempted using surgical, endoscopic, and, more
recently, percutaneous radiologically guided methods. (2)

An open surgical gastrostomy was first
described by Stamm in 1894 and was considered the
standard for long-term enteral access and gastric
decompression  until  percutaneous  endoscopic
gastrostomy (PEG) was introduced in 1980 by Gauderer
et al. (3) Since its first description, percutaneous
endoscopic gastrostomy (PEG) has become the
method of choice for providing enteral access and
nutritional support to patients who are unable to take
oral feedings. (4) and it is almost totally replaced open
feeding gastrostomy.

The percutaneous radiological gastrostomy
(PRG), also known as ‘radiologically inserted
gastrostomy," which uses fluoroscopic guidance, was
first performed in 1981 by the Canadian surgeon
Preshaw, (5,6) and was devised as an alternative to PEG
in cases in which passing an endoscope is difficult or
risky (6-8).

Another alternative to PEG tube is the
laparoscopic approach described by Edelman et al (9,
10) in 1991. It has the same advantage of (PRG) in
patients in whom endoscopy is not possible because of
impassable  obstructions from tumors in the
pharyngoesophageal region or facial trauma. In
addition, it offers the benefits of intra-abdominal
inspection and therefore reduces the chances of injuries
during the procedure (11).

Tension Pneumoperitoneum (TP) is defined as
the massive accumulation of air in the peritoneal cavity,
which results in a sudden increase in intraabdominal
pressure. (1) it is a is a rare cause of abdominal
compartment syndrome (ACS) with high intra-abdominal
pressure caused by trapped gas leading to decreased
venous return, decreased visceral perfusion and
splinting of the diaphragm with consequent circulatory
and respiratory compromise (12) and may even lead to
cardiopulmonary arrest depending on the magnitude of
the intraabdominal pressure (13). Since the first
recorded case of tension pneumoperitoneum following
resection of a pharyngeal diverticulum (14), there have
only been a handful of case reports or small case series
(15). Various iatrogenic procedures are responsible for
this complication including positive-pressure ventilation,
gastric rupture due to improper cardiopulmonary
resuscitation, gastric or duodenal ulcer perforation and
endoscopy. (16-19).

Although  Minimum  pneumoperitoneum is
common after percutaneous endoscopic gastrostomy
(PEG) tube insertion, tension pneumoperitoneum is
rarely reported as a complication of the procedure. WDC
Keale et al. (28) report a case of an 8-year-old
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microcephalic boy with spastic quadriplegia had
longstanding swallowing incoordination who developed
tension pneumoperitoneum and compartment syndrome
immediately after insertion of percutaneous endoscopic
gastrojejunostomy, which relieved by emergency
decompression.  They  attributed the  tension
pneumoperitoneum to excessive leakage of air around
the gastrostomy balloon during passage of the
endoscope into the distal duodenum. Iscan Y et al (29)
reported another case of pneumoperitoneum and with
subcutaneous emphysema in a 45-year-old woman,
who was diagnosed as having Neuro-Bechet's disease
with swallow dysfunction happened 15 days after PEG
tube insertion for long-term enteral feeding. Similarly,
Bunni Jet al (30) reported a case of abdominal
compartment  syndrome  caused by  tension
pneumoperitoneum in a fit 52-year-old experienced
female scuba diver following a routine training dive
to 27m.

Percutaneous radiological gastrostomy is well
established as safe, reliable and effective alternative to
PEG especially in cases in which passing an endoscope
is technically difficult, with few minor complications such
as superficial stomal infection, minor leakage around the
tube, and few major complications such as peritonitis,
bleeding, deep stomal infection,  aspiration,
displacement of the tube requiring a repeat procedure,
and sepsis. (31)

Although simple and complicated
pneumoperitoneum are well-recognized complication of
PEG tube insertion they are rarely described as
complications of percutaneous radiological gastrostomy,
to our knowledge this case is the first case of tension
pneumoperitoneum complicating radiologically inserted
gastrostomy. Although the exact mechanism of our
patient's TP is not clearly recognized, we think of that
two factors contributed significantly to its development.
The first factor was a large amount of air swallowed by
mouth breathing secondary to the patient neurological
status. The second factor was the use of pigtail-retained
feeding tube without tube gastropexy with failure to
attach or fix the stomach to the anterior abdominal wall.
We also believe that this complication should have been
prevented by using a balloon-retained or mushroom-
retained tube as pushing the inflated balloon or the
mushroom against the abdominal wall would have
sealed the gastrotomy opening and prevented air
leakage. In fact, some authors (32-34) advocate routine
use of mushroom-retained tubes particularly in stroke
patients who require long-term feeding and who might
attempt to pull the tube out as a result of cognitive
function.

Tension pneumoperitoneum is live threating
condition. Early diagnosis and prompt decompression is
lifesaving. Diagnosis depends on high index of
suspicious. The condition should be suspected in all
patients who developed Hemodynamical and respiratory



compromise in addition to increasingly tympanic
abdominal distension after endoscopy or abdominal
percutaneous radiological procedures. the diagnosis
can firmly be confirmed by plain radiographs of the
chest and abdomen.

An erect chest x-ray is probably the most
sensitive plain radiograph for the detection of free
intraperitoneal air which shown the Dome sign
demonstrated by the presence of bilateral dark crescent
of gas under both hemidiaphragm. (35)

Massive free intraperitoneal air may demonstrate
cupola sign which refers to non-dependent gas that
rises within the abdominal cavity of the supine patient to
accumulate underneath the central tendon of the
diaphragm in the midline. It is seen as lucency overlying
the lower thoracic vertebral bodies with well-defined
superior border and ill-defined inferior margin. (36)

multiple signs of free intraperitoneal air were
described on supine abdominal radiographs including
the double wall sign also known as Riegler sign which it
is a sign of pneumoperitoneum with gas outlining both
sides of the bowel wall result from presence of extra and
intra luminal gas, usually seen when large amounts of
free gas, >1000 mL, present within the peritoneal cavity,
the falciform ligament sign (also called the Silver sign) is
a sign seen with a pneumoperitoneum resulting from
outlining of the falciform ligament with free
intraperitoneal gas in a supine patient and the football
sign (the intraperitoneal outlines the abdominal cavity,
the falciform ligament appears like the laces of a
football). (37)

CT scan is considered superior to simple plain
radiograph  in  detecting the presence  of
pneumoperitoneum (38) and usually capable of
demonstrating the presence of intra-abdominal free air
in patients who had no evidence of pneumoperitoneum
on chest radiograph. (25) but is usually not needed for
confirmation of the diagnosis in cases of tension
pneumoperitoneum as it may delay abdominal
decompression.

Management of tension pneumoperitoneum like
management of tension pneumothorax is immediate
decompression which can be lifesaving. Decompression
can be achieved by percutaneous needle decompression
or surgery. Many authors advocate (1, 15, 39)
percutaneous needle decompression either as a bridge
to definitive surgical treatment or as part of conservative

management in patients who are poor surgical
candidates.
Summary

The percutaneous radiological gastrostomy

(PRG) was devised as an alternative to PEG for enteral
feeding in cases in which passing an endoscope is
difficult or risky. Although few cases of tension
pneumoperitoneum were reported as complication of
PEG tube insertion, it was not reported as complications

of percutaneous radiological gastrostomy. Appropriate
selection of gastrostomy tube together with fixation of
the stomach to the anterior abdominal wall during and
after the procedure is important for prevention of this
complication. Tension pneumoperitoneum is live
threating condition. Early diagnosis and prompt
decompression are considered as lifesaving.
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