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Pneumoperitoneum Post Esophageal Stent Insertion 
Managed With Paracentesis

Priyanthi Widana Pathiranaa, b, c, Chandika Liyanagea

Abstract

Gastrointestinal tract perforation is a known complication of endoscopy 
and may present itself as a pneumoperitoneum, pneumomediastinum 
or less commonly subcutaneous emphysema. Due to high insufflation 
pressures, barotrauma or mechanical trauma may result in a large pneu-
moperitoneum; however, the leak may spontaneously seal once insuf-
flation has ceased. While unwell and peritonitic patients require prompt 
surgical intervention, in many cases patients may be clinically stable 
and respond appropriately to conservative management. We present 
the case of pneumoperitoneum post esophageal stent insertion for man-
agement of malignant dysphagia in a 74-year-old female patient. She 
experienced severe epigastric pain immediately post procedure and on 
image confirmation of a pneumoperitoneum underwent a paracentesis 
with significant pain relief and was then successfully managed conserv-
atively. This case highlights that paracentesis may provide significant 
symptomatic relief from decompression of intra-abdominal free gas 
and facilitate non-operative management of pneumoperitoneum post 
upper gastrointestinal tract endoscopy.
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Introduction

Gastrointestinal tract perforation is a known complication of 
endoscopy and may present itself as a pneumoperitoneum, 
pneumomediastinum or less commonly subcutaneous emphy-
sema [1]. Risk of esophageal perforation following diagnostic 
endoscopy is estimated at 0.03-0.11% and this incidence in-
creases with intervention [2]. In particular, the incidence fol-

lowing esophageal stenting for treatment of malignant dyspha-
gia has been documented at 2% [3].

Due to high insufflation pressures, barotrauma or mechan-
ical trauma may result in a large pneumoperitoneum; however, 
the leak may spontaneously seal once insufflation has ceased 
[4]. Additionally, there may be minimal peritoneal contamina-
tion with enteric contents, particularly in the setting of upper 
gastrointestinal endoscopy. Clinically well patients may be tri-
alled with conservative management; however, there is a low 
threshold for operative intervention in the setting of severe 
pain, hemodynamic instability or peritonitis [5]. Paracentesis 
for management of a pneumoperitoneum is not well described 
in the literature, however may serve to resolve pain from ab-
dominal distension. We present the case of a 74-year-old fe-
male patient who developed pneumoperitoneum following 
esophageal stent insertion for management of extrinsic esoph-
ageal compression from non-small cell lung cancer. She under-
went an initial paracentesis with significant improvement in 
pain and was then successfully managed conservatively.

Case Report

Investigations

A 74-year-old female patient with locally advanced non-small 
cell lung cancer presented to hospital with 2 weeks of pro-
gressive dysphagia to solids and fluids. On review, she was 
able to tolerate thin liquids after having recently commenced 
dexamethasone, however remained dysphagic to solids. Her 
background included inoperable, left hilar squamous cell car-
cinoma of the lung with disease progression despite previ-
ous chemo-radiotherapy. The patient declined consolidative 
therapy with durvalumab and had remained on surveillance 
since late 2021. Her other comorbidities included chronic ob-
structive airways disease on home oxygen, gastro-esophageal 
reflux on pantoprazole and osteoporosis. On review she was 
cachectic and only weighed 39 kg. She appeared comfortable 
and on examination had a soft, non-tender abdomen.

Diagnosis

Laboratory results noted a normal albumin level of 36 g/L, po-
tassium of 3.6 mmol/L and slightly reduced phosphate of 0.64 
mmol/L. Her hemoglobin was normal at 121 g/L.
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She was investigated with an intravenous (IV) and oral 
contrast computed tomography (CT) of neck, chest and ab-
domen which noted focal subcarinal extrinsic esophageal ob-
struction from her known left hilar mass infiltrating the medi-
astinum and resulting in complete occlusion of the left lower 
lobe bronchus. CT also confirmed the passage of oral contrast 
through to the stomach (Fig. 1). Subsequent gastrografin swal-
low showed a 4-cm region of subcarinal esophageal stenosis 
with luminal narrowing approximated at 80-90% (Fig. 2).

Treatment

She was discussed by oncology at a multidisciplinary team 
meeting and referred to the upper gastro-intestinal team for 
further management. She underwent a gastroscopy and in-
sertion of a 23-mm diameter, 105-mm long partially covered 
Boston scientific stent with appropriate position confirmed 
fluoroscopically.

Post-procedurally, she immediately reported severe up-
per abdominal pain that radiated to the shoulder tips and was 
found to have a large volume pneumoperitoneum on chest X-
ray (Fig. 3a). Further investigation with an IV contrast CT of 
chest, abdomen and pelvis showed a large pneumoperitoneum 
displacing abdominal organs to the right and small inferior 
pneumomediastinum just distal to the esophageal stent (Fig. 
3b). On CT, there were no concerning features such as free 
fluid or fat stranding. Reassuringly, she remained afebrile 
with normal observations and on examination had a distended 
but soft abdomen with focal guarding in the epigastrium only. 
It was thought that given her clinical stability her pneumop-
eritoneum was likely secondary to intra-operative insufflation 
under pressure with a small esophageal or gastric perforation 
from the introducer and that the perforation had sealed rather 
than there being an ongoing leak. While there were no signs of 
tension pneumoperitoneum such as hypotension, hypoxemia 
and tachycardia, the decision was made to proceed with nee-
dle decompression of her pneumoperitoneum given the sever-
ity of her pain. A 14-gauge cannula was inserted into the left 
upper quadrant just lateral to the rectus muscle with release of 
intra-peritoneal gas and almost immediate pain relief. She was 
kept fasting and commenced on IV piperacillin/tazobactam, 
IV fluid resuscitation, total parenteral nutrition (TPN) and IV 
pantoprazole.

Follow-up and outcomes

She remained clinically well for the next 72 h and following 
a gastrografin swallow which demonstrated no esophageal or 

Figure 1. Computed tomography of chest with oral and intravenous contrast in soft tissue window (a: coronal view; b: axial view) 
showing a subcarinal soft tissue mass (arrow) at the left lung hilum with obstruction of the mid esophagus.

Figure 2. Gastrografin swallow study demonstrating tight stenosis of a 
4-cm segment of the mid esophagus (arrow).
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gastric leak, was commenced on clear fluids (Fig. 4). Her an-
tibiotics were ceased after 7 days and she was gradually pro-
gressed onto a puree diet while her TPN was weaned with the 
aim to progress to solids at 6 weeks.

Discussion

The role of esophageal stenting in malignant esophageal ob-
struction is well established, and aims to improve dysphagia, 
reduce aspiration risk and overall improve patients’ quality of 
life [6]. The rate of complication from esophageal stenting is 
approximately 30-35% and as expected, increases in frequency 
with longer follow-up [6]. As aforementioned, the rate of per-
foration during stenting of malignant esophageal obstruction 
is reported at 2% and may be secondary to high-pressure in-
sufflation and barotrauma; mechanical trauma from the scope, 
guidewire or stent; or a combination of both [2, 4].

A history of previous chemoradiotherapy has been incon-
sistently associated with a greater risk of major complications 
after palliative esophageal stent insertion [7, 8]. A retrospective 
study by Lecleire et al, comparing 116 patients who underwent 
esophageal stent insertion for palliative management of dyspha-
gia, found that previous chemoradiotherapy was independently 
predictive of major post-operative complication with an odds 
ratio of 5.59 (95% confidence interval: 1.73 - 18.1). Addition-
ally, they noted that patients in the previous chemoradiotherapy 
group who had developed a major complication had received 
a significantly greater dose of radiation than those who did not 
at 55.9 vs. 45.9 Grays (P = 0.007) [7]. Interestingly, the median 
total dose of radiation was greater in the study by Lecleire et 
al, at 53 Grays compared to 30 Grays in the study by Homs et 
al which did not find an increased risk of major complication, 
perhaps accounting for the discrepancy in findings [7, 8]. While 
these studies evaluated stenting for palliative esophageal cancer, 
their results may be extrapolated to other mediastinal tumors 
which include the esophagus in the radiotherapy field as in the 

Figure 3. Post-procedure (a) erect chest X-ray and (b) coronal computed tomography of chest and abdomen in left lateral posi-
tion with intravenous contrast in lung window, showing large pneumoperitoneum (arrow) with organ displacement.

Figure 4. Gastrografin swallow study demonstrating appropriately po-
sitioned mid esophageal stent (arrow), normal transit of contrast and 
no evidence of a leak.
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case of our patient with hilar non-small cell lung cancer.
Iatrogenic perforation from upper gastrointestinal endos-

copy should be suspected in patients with post-procedural 
worsening retrosternal, abdominal or shoulder tip pain, fe-
vers and hemodynamic instability, particularly in setting of 
a tension pneumoperitoneum. Diagnosis is readily confirmed 
on imaging, with an erect chest or abdominal X-ray often suf-
ficient. CT however, provides greater diagnostic clarification 
due to its superior sensitivity and may be able to localize a 
perforation through extravasation of ingested water-soluble 
contrast [5].

Management of post-endoscopy perforation and pneu-
moperitoneum depends on the clinical and radiological fea-
tures. Hemodynamic instability from sepsis, generalized 
peritonism on examination and free fluid or extraluminal 
contrast extravasation indicating an ongoing leak on im-
aging, strongly suggest need for surgical intervention [5]. 
Importantly, size of the pneumoperitoneum does not cor-
respond to need for surgical intervention, particularly with 
intra-operative perforations where volume of free air may 
reflect pressure of insufflation rather than perforation size 
[9]. Endoscopic management is a rapidly developing field 
with endoscopically applied clips, stents to cover luminal de-
fects or endoscopic suturing all possible treatment options in 
acute post-endoscopy perforations without evidence of sep-
sis, particularly for perforations in the thoracic or abdominal 
esophagus [10].

Clinically well patients may be appropriately managed 
conservatively with close monitoring for deterioration. A re-
view of post-colonoscopy perforations noted a variable suc-
cess rate of up to 73% for conservative management, likely 
dependent on differing patient factors and other clinical fac-
tors [5]. Theoretically, perforation of the more sterile foregut 
may be more amenable to conservative treatment.

While surgical and increasingly endoscopic interventions 
for treatment of iatrogenic pneumoperitoneum are well rec-
ognized options, paracentesis is a largely unreported option. 
Description in the literature is limited to case studies and has 
primarily been used in the setting of tension pneumoperito-
neum for immediate correction of resulting hemodynamic 
compromise or for the management of non-resolving pneu-
moperitoneum in clinically well patients [11-14]. In report-
ing this case, we aim to highlight the utility of paracentesis as 
a minimally invasive option in the acute setting for treatment 
of abdominal and referred pain from a pneumoperitoneum, 
potentially preventing unnecessary surgical intervention.

Learning points

Perforation is a known complication of esophageal stent in-
sertions and if located in the distal esophagus may result in 
a pneumoperitoneum. While unwell and peritonitic patients 
require prompt surgical intervention, in many cases patients 
may be clinically stable and respond appropriately to con-
servative management. Paracentesis may provide significant 
symptomatic relief from decompression of intra-abdominal 
free gas and facilitate non-operative management in border-
line patients.
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