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SUMMARY
Upper gastrointestinal (GI) endoscopies are performed 
for several reasons. The overuse of endoscopy has 
negative effects on the quality of healthcare and 
pressurises endoscopy services. It also results in 
the complications. These complications include 
pneumoperitoneum, pneumomediastinum and 
subcutaneous pneumomediastinum. However, it 
is worth noting that these complications rarely 
occur during endoscopy of the upper GI tract. These 
complications, when they occur, indicate perforation 
of the retroperitoneal space or peritoneal cavity. In 
this article, we discuss a case of pneumoperitoneum, 
pneumomediastinum and subcutaneous emphysema 
after upper GI endoscopy.

BACKGROUND
Excessive use of upper gastrointestinal (GI) endos-
copy is increasingly becoming a global concern.1 
According to estimates, about 56% of upper GI 
procedures are conducted inappropriately.2 3 Inap-
propriate use of upper GI endoscopy is accompa-
nied by a risk of severe complications, high costs 
and low diagnostic yield.4 Dysphagia is difficulty 
swallowing, a common disorder, and an indication 
for several diagnostic procedures.5 6 Most cases of 
dysphagia are associated with oesophageal causes, 
thus requiring oesophageal-gastro-duodenoscopy 
(examination of the upper GI tract) as the primary 
examination. It has been established that inap-
propriate employment of upper GI endoscopy is 
associated with several risks and complications.6 
Pneumoperitoneum, pneumomediastinum and 
subcutaneous emphysema are complications of 
upper GI endoscopy, which, however, occur in rare 
cases.7 This article presents a rare case of pneu-
moperitoneum, pneumomediastinum and subcuta-
neous emphysema after endoscopy of the GI tract.

CASE PRESENTATION
An 18-year-old male patient presented to the 
emergency department with dysphagia. The early 
morning before the presentation, he had eaten a 
piece of meat, after which he started to feel that 
something is stuck in his throat. He was extremely 
uncomfortable, and after many attempts, he spat 
part of it out. Since then, he was unable to eat or 
drink due to difficulty and painful swallowing. In 
the emergency department, he was vitally stable, 
and his physical examination was unremarkable. 
Fibre optic examination failed to detect any foreign 

body in the throat, so he was scheduled for CT of 
the neck, which showed an air-fluid level at the mid 
oesophageal part likely due to gastro-oesophageal 
junction abnormality (figure 1). He was assessed by 
the gastroenterologist in the emergency department 
and scheduled for upper GI endoscopy to rule out 
eosinophilic oesophagitis. The upper endoscopy 
showed a food bolus impacted at the distal end of 
the oesophagus and pushed down in the stomach 
with slight trauma to the mucosa (figure 2). During 
the procedure, the gastroenterologist noticed that 
that patient became tachycardic and developed 
surgical emphysema on the neck and cheek, so the 
procedure aborted, and the patient shifted back to 
the emergency department.

On arrival, his vital signs were as follows: the 
temperature was 36.6°C, heart rate of 123 beats per 
minute, with a blood pressure of 123/64 mm Hg, 
respiratory rate of 19 breath per minute and oxygen 
saturation 97% on room air. On physical examina-
tion, he was alert and oriented to time, place and 
person with a Glasgow Coma Scale of 15. There 
was an evident palpable surgical emphysema on the 
right cheek (figure 3), anterior neck and the upper 
anterior chest. The trachea was centralised, and 
chest auscultation revealed decreased air entry on 
the right-side chest compared with the left side. The 
rest of the physical examination was unremarkable.

Investigations
The white cell count was elevated to 17.3 ×109/L 
of blood with neutrophilic predominance. Other 
blood investigations, including electrolytes, blood 
gas analysis, kidney functions and liver functions, 
were unremarkable.

Differential diagnosis
Chest point-of-care ultrasound (POCUS) was 
performed at the bedside and manifested the pres-
ence of right-side lung point (video 1), absence of 
pleural sliding, and M-mode barcode sign on the 
right side of the chest (figure 4). Chest radiography 
showed extensive subcutaneous emphysema, pneu-
momediastinum and small right-sided pneumo-
thorax (figure  5). All these manifestations raised 
the concern for possible oesophageal perforation. 
So, the patient started on broad-spectrum antibi-
otics and sent for urgent contrast CT of neck and 
thorax with Omnipaque dye, which is water-soluble 
radiographic contrast. The CT revealed features 
suggestive of oesophageal perforation (interruption 
of the lateral wall of the lower oesophagus and faint 
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contrast leak with the surrounding air at the site of the gastro-
oesophageal junction). The CT also showed pneumomedias-
tinum, right pneumothorax, pneumoperitoneum in the upper 
abdominal slices and subcutaneous emphysema, which extended 
to the right cheek (figures 6 and 7).

Treatment
He was taken to the operation theatre by the GI surgeon for 
diagnostic laparoscopy, intraoperative upper GI endoscopy and 
laparoscopic feeding jejunostomy. The intraoperative finding 
was negative for gastric or oesophageal perforation with a nega-
tive bubbling test, but there was partial-thickness laceration at 
the distal oesophagus.

After the procedure, the patient was admitted to the surgical 
intensive care unit, and the pneumothorax was treated conserva-
tively. A swallow test with oral contrast showed the free passage 
of contrast dawn to stomach without delay, contrast leak or 
extravasation.

Outcome and follow-up
After a few days, he stepped down to the surgical ward, and he 
started to tolerate oral fluid intake, the pneumothorax resolved 
without intervention, and he was discharged from the hospital 
with a jejunostomy feeding tube in place. The final histology 
from endoscopic biopsies confirmed the diagnosis of eosino-
philic oesophagitis.

DISCUSSION
Dysphagia is a Greek terminology that refers to ‘disordered 
eating’. Typically, the term dysphagia means difficulty in swal-
lowing. It is an important and very serious symptom and requires 
a medical emergency when associated with chronic bleeding of 
the GI tract, dyspepsia, persistent vomiting, progressive unin-
tentional weight loss, epigastric mass, deficiency anaemia and 
other upper GI symptoms. Several conditions affecting the 
upper GI may contribute to dysphagia. These conditions may be 
malignant or benign. Among these include structural or neuro-
muscular disorders that result in dysmotility of the oesophagus 
or oropharynx. Although the precise prevalence of dysphagia 
remains unknown, studies suggest that it may be within the 
range of 16%–22% after 50 years of age.7 8

The presentation of a pneumomediastinum is an indication 
that an air-retaining mediastinal structure has been breached. 
The air in the mediastinum tissues enters through the air 
passageway, for instance, after subjecting the pharynx to blunt 

Figure 1  CT of the neck, which showed an air-fluid level (red arrow) 
at the mid oesophageal part likely due to gastro-oesophageal junction 
abnormality.

Figure 2  Upper gastrointestinal endoscopy showed abnormal 
mucosa of the oesophagus with furrows and narrowing with food bolus 
impacted at the distal end. The food bolus was pushed down in the 
stomach with slight trauma to the mucosa.

Figure 3  Palpable surgical subcutaneous emphysema reaches on the 
right cheek.

Video 1  M-mode of the point-of-care ultrasound on the right side of 
the chest showing lung point and barcode sign
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trauma, hypopharynx, facial bones, main stem bronchi and the 
trachea. Dental care techniques, Valsalva manoeuvre, GI perfo-
ration and severe straining may trigger the appearance of subcu-
taneous emphysema and pneumomediastinum.8

In a freely perforated GI tract, air may flow into the medi-
astinum through the cavity of the peritoneum via the hiatus 
oesophagus, and also the Morgagni foramen. It is worth noting 
that pneumomediastinum in the absence of perforation has been 
observed after oesophagogastroscopy,9 colonoscopy or sigmoid-
oscopy,10–13 endoscopic sphincterotomy,8 14 endoscopic polypec-
tomy and air contrast barium enema.15 16 Reports have also been 
issued describing pneumothorax for upper GI endoscopy.17–19

Probable explanations for the occurrence of subcutaneous 
emphysema, pneumomediastinum and pneumoperitoneum in 
our patient include injury to the afferent segment of the Billroth 

II gastroenterostomy or mucosa of the gastric mucosa by the 
endoscopic tip. This would allow entry of insufflated air into 
the wall. Pressurisation of the sensory segment of the Billroth 
II gastroenterostomy could contribute via allowance of forceful 
entry of air into the interstitium’s connective tissues.

A 1984 study by Maunder et al gave a graphical illustration of 
the channel that results in pneumothoraces and pneumomedi-
astinum.20 There are four regions in the membranous compart-
ment housing the neck, abdomen and the thorax—all defined as 
the visceral space, prevertebral tissue and subcutaneous tissue. 
The trachea is inverted by the oesophagus and the visceral space, 
continuing into the broncho-vascular and mediastinum sheaths. 
The trachea continues with the gullet (the informal name for 
oesophagus) through the diaphragm’s hiatus and penetrates the 
membranous space of the peritoneum and the retroperitoneum. 
Thus, there is a progression through the abdomen, neck and 
thorax. Airflow in these regions may arrive at another by flowing 
through the fascial planes.21

Kirschner offers another explanation. He suggested that 
peritoneal-pleural transphrenic movement of fluid and gases, 

Figure 4  M-mode of the point-of-care ultrasound (POCUS) on the 
right side of the chest showing barcode sign (red arrow).

Figure 5  Chest X-ray showed extensive subcutaneous emphysema, 
pneumomediastinum and small right-sided pneumothorax. There is free 
air in the upper abdomen outlining the contour of the spleen and the 
left kidney.

Figure 6  Contrast CT of neck and thorax showing 
pneumomediastinum (blue arrow), right pneumothorax (red arrow) with 
surgical emphysema in the neck (green arrow) and pneumoperitoneum 
in upper abdominal slices (purple arrow).

Figure 7  Contrast CT of the face and neck showing subcutaneous 
emphysema, which extended to the right cheek (red arrow).
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either via acquired or congenital diaphragmatic pores, may be 
categorised as syndromes of the porous diaphragm.22

The patient, in our case, did not experience severe retrosternal 
discomfort. If any, it was mild. He had no difficulty in respira-
tory, considering that his respiratory rate was 19, although there 
was obvious, palpable surgical emphysema on the right cheek, 
anterior neck and upper anterior chest.

The most accurate tests for evaluation of subcutaneous emphy-
sema, pneumoperitoneum and pneumomediastinum are those 
that enhance rapid determination of the size and location of 
perforation (if present), estimate the extent to which contamina-
tion has occurred, and assist the clinician in developing an effec-
tive plan of treatment. POCUS and plain X-rays of the abdomen 
and chest give a clear definition of the findings. However, issues 
bordering on relative insensitivity necessitates a CT scan of the 
chest, neck and abdomen. With a CT scan, the clinician can iden-
tify the origin of mediastinal air. Perforation may be detected 
with contrast-enhanced fluoroscopy of the oesophagogastric and 
pharynx regions. Evaluation of damage and management may 
be done with oesophagoscopy, bronchoscopy and laryngoscopy. 
Features suggestive of oesophageal perforation in our patient 
were revealed by urgent contrast CT of neck and thorax. It is 
worth noting that even with the examinations listed above, there 
may be a 5%–10% chance of the perforation remaining unde-
tected, thus necessitating a repeat of the studies within a timeline 
of 12–24 hours. This will minimise the chances of an undetected 
perforation to below 2%.23

Patient’s perspective

While eating, I felt that the meat stuck somewhere in my chest. 
Doctors did for me an endoscope to remove it, but during the 
operation, I felt short of breath and surprised that my face was 
swollen. Doctors said to me that I developed air entrapment in 
my body, and they worked to solve that. I appreciate the efforts 
done by the doctors and nurses to save my life.

Learning points

►► Oesophageal perforation should be a suspected 
complication of upper gastrointestinal endoscopy and 
can lead to subcutaneous emphysema, pneumothorax, 
pneumomediastinum and pneumoperitoneum.

►► Point-of-care ultrasound is the first essential tool for 
detecting pneumothorax.

►► When undergoing evaluation for pneumomediastinum, 
conservative management should be applied. Oral 
administration is not appropriate at this time; instead, 
intravenous broad-spectrum and gastric aspiration antibiotics 
may serve the purpose.

►► Subcutaneous emphysema, pneumoperitoneum and 
pneumomediastinum following endoscopy may rightly be 
described as self-limiting, benign and without need for 
radiological or surgical intervention.

Twitter Amr Elmoheen @amamiro2000

Contributors  AE: clinical care, figures, manuscript writing, literature review. MH: 
manuscript review, literature review. KB: supervision. WAS: Manuscript review.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent for publication  Obtained.

Provenance and peer review  Not commissioned; externally peer reviewed.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non-commercial. See: http://​creativecommons.​org/​
licenses/​by-​nc/​4.​0/.

ORCID iD
Amr Elmoheen http://​orcid.​org/​0000-​0002-​5079-​5353

REFERENCES
	 1	 Tahir M. Appropriateness of upper gastrointestinal endoscopy: will the diagnostic yield 

improve by the use of American Society of gastroenterology guidelines? Euroasian J 
Hepatogastroenterol 2016;6:143–8.

	 2	 Manes G, Balzano A, Marone P, et al. Appropriateness and diagnostic yield of upper 
gastrointestinal endoscopy in an open-access endoscopy system: a prospective 
observational study based on the Maastricht guidelines. Aliment Pharmacol Ther 
2002;16:105–10.

	 3	 O’Sullivan JW, Albasri A, Nicholson BD, et al. Overtesting and undertesting in primary 
care: a systematic review and meta-analysis. BMJ Open 2018;8:e018557.

	 4	 Di Giulio E, Hassan C, Marmo R, et al. Appropriateness of the indication for upper 
endoscopy: a meta-analysis. Dig Liver Dis 2010;42:122–6.

	 5	 Cook IJ, Kahrilas PJ. AGA technical review on management of oropharyngeal 
dysphagia. Gastroenterology 1999;116:455–78.

	 6	 Lindgren S, Janzon L. Prevalence of swallowing complaints and clinical findings 
among 50-79-year-old men and women in an urban population. Dysphagia 
1991;6:187–92.

	 7	 Krishnamurthy C, Hilden K, Peterson KA, et al. Endoscopic findings in patients 
presenting with dysphagia: analysis of a national endoscopy database. Dysphagia 
2012;27:101–5.

	 8	 Schiavon LL, Rodrigues RA, Nakao FS, et al. Subcutaneous emphysema, 
pneumothorax and pneumomediastinum following endoscopic sphincterotomy. 
Gastroenterology Res 2010;3:216–8.

	 9	 Vandervoort J, Soetikno RM, Tham TCK, et al. Risk factors for complications after 
performance of ERCP. Gastrointest Endosc 2002;56:652–6.

	10	 Cotton PB, Lehman G, Vennes J, et al. Endoscopic sphincterotomy complications 
and their management: an attempt at consensus. Gastrointest Endosc 
1991;37:383–93.

	11	 Rabenstein T, Schneider HT, Hahn EG, et al. 25 years of endoscopic sphincterotomy 
in Erlangen: assessment of the experience in 3498 patients. Endoscopy 1998;30:A 
194–201.

	12	 Freeman ML. Adverse outcomes of ERCP. Gastrointest Endosc 2002;56:S273–82.
	13	 Humphreys F, Hewetson KA, Dellipiani AW. Massive subcutaneous emphysema 

following colonoscopy. Endoscopy 1984;16:160–1.
	14	 Schmidt G, Börsch G, Wegener M. Subcutaneous emphysema and pneumothorax 

complicating diagnostic colonoscopy. Dis Colon Rectum 1986;29:136–8.
	15	 Ho HC, Burchell S, Morris P, et al. Colon perforation, bilateral pneumothoraces, 

pneumopericardium, pneumomediastinum, and subcutaneous emphysema 
complicating endoscopic polypectomy: anatomic and management considerations. Am 
Surg 1996;62:770–4.

	16	 Bakker J, van Kersen F, Bellaar Spruyt J. Pneumopericardium and pneumomediastinum 
after polypectomy. Endoscopy 1991;23:46–7.

	17	 Markogiannakis H, Toutouzas KG, Pararas NV, et al. Bilateral pneumothorax following 
endoscopic retrograde cholangiopancreatography: a case report. Endoscopy 2007;39 
Suppl 1:E195.

	18	 Lagoudianakis EE, Tsekouras D, Papadima A, et al. Pneumothorax complicating 
endoscopic sphincterotomy successfully treated conservatively. Acta Gastroenterol 
Belg 2006;69:342–4.

	19	 Hui CK, Lai KC, Yuen MF, et al. Tension pneumothorax complicating ERCP in a patient 
with a Billroth II gastrectomy. Gastrointest Endosc 2001;54:254–6.

	20	 Maunder RJ, Pierson DJ, Hudson LD. Subcutaneous and mediastinal emphysema. 
pathophysiology, diagnosis, and management. Arch Intern Med 1984;144:1447–53.

	21	 Park N-S, Choi JH, Lee DH, et al. Pneumoretroperitoneum, pneumomediastinum, 
peumopericardium, and subcutaneous emphysema after colonoscopic examination. 
Gut Liver 2007;1:079–81.

	22	 Kirschner PA. Porous diaphragm syndromes. Chest Surg Clin N Am 1998;8:449–72.
	23	 Alexiou K, Sakellaridis T, Sikalias N, et al. Subcutaneous emphysema, 

pneumomediastinum and pneumoperitoneum after unsuccessful ERCP: a case report. 
Cases J 2009;2:120.

by copyright.
 on S

eptem
ber 5, 2023 at Q

atar N
ational Library. P

rotected
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2020-236369 on 3 N
ovem

ber 2020. D
ow

nloaded from
 

https://twitter.com/amamiro2000
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5079-5353
http://dx.doi.org/10.5005/jp-journals-10018-1187
http://dx.doi.org/10.5005/jp-journals-10018-1187
http://dx.doi.org/10.1046/j.1365-2036.2002.01136.x
http://dx.doi.org/10.1136/bmjopen-2017-018557
http://dx.doi.org/10.1016/j.dld.2009.04.019
http://dx.doi.org/10.1016/S0016-5085(99)70144-7
http://dx.doi.org/10.1007/BF02493524
http://dx.doi.org/10.1007/s00455-011-9346-0
http://dx.doi.org/10.4021/gr232w
http://dx.doi.org/10.1016/S0016-5107(02)70112-0
http://dx.doi.org/10.1016/S0016-5107(91)70740-2
http://dx.doi.org/10.1055/s-2007-1001439
http://dx.doi.org/10.1016/S0016-5107(02)70025-4
http://dx.doi.org/10.1055/s-2007-1018566
http://dx.doi.org/10.1007/BF02555400
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/8751774
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/8751774
http://dx.doi.org/10.1055/s-2007-1010607
http://dx.doi.org/10.1055/s-2007-966416
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/17168137
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/17168137
http://dx.doi.org/10.1067/mge.2001.114962
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/6375617
http://dx.doi.org/10.5009/gnl.2007.1.1.79
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/9619316
http://dx.doi.org/10.1186/1757-1626-2-120
http://casereports.bmj.com/


5Elmoheen A, et al. BMJ Case Rep 2020;13:e236369. doi:10.1136/bcr-2020-236369

Case report

Copyright 2020 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
►► Submit as many cases as you like
►► Enjoy fast sympathetic peer review and rapid publication of accepted articles
►► Access all the published articles
►► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

by copyright.
 on S

eptem
ber 5, 2023 at Q

atar N
ational Library. P

rotected
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2020-236369 on 3 N
ovem

ber 2020. D
ow

nloaded from
 

http://casereports.bmj.com/

	Subcutaneous emphysema, pneumothorax, pneumomediastinum and pneumoperitoneum after upper gastrointestinal endoscopy
	SUMMARY
	Background
	Case presentation
	Investigations
	Differential diagnosis
	Treatment
	Outcome and follow-up

	Discussion
	References


