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Abstract  
Background& Objectives 

Endoscopic mucosal resection (EMR) is an efficient, cost-effective and minimally-invasive mode of 

treatment of colonic polyps. Colonic perforation post EMR is one of the potential complications 

associated with this procedure. Some patients may present with asymptomatic free gas on imaging and 

therefore not necessarily require intervention.  

Methods 

We present a case series of patients undergoing EMR who were found to have intra-abdominal free gas 

or ‘bowel perforation’ on imaging post procedure. They were all asymptomatic and did not warrant 

emergency surgical intervention. In addition, we aim to provide a review of the existing literature on 

‘bowel perforation’ post EMR and discuss its management.  

Results & Conclusion 

Through this case series we highlight the importance of assessing patients clinically and not treating 

the radiological findings alone. Clinicians must be aware of the possibility of patients with 

asymptomatic free gas post EMR as a direct result of the injectate during the procedure or due to the 

passage of air or CO2 from the distended colon. As the popularity of this procedure increases, it is 

crucial that clinicians, surgeons and endoscopists are all aware of its associated complications. 
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Background & Objectives 

 
Large, complex colonic polyps have 

traditionally been treated surgically. Colorectal 

resections performed through open or 

laparoscopic surgery are not without significant 

morbidity and mortality. With the development 

of novel techniques and technological 

advances, minimally invasive procedures are 

becoming increasingly widespread to minimise 

these risks. Endoscopic Mucosal Resection 

(EMR) has been shown to be safe, efficient, and 

effective in dealing with large and difficult 

colonic polyps with substantial cost-savings 

[1]. Potential complications associated with 

EMR include the risk of bleeding, bowel 

perforation, abdominal pain and discomfort, 

drug reactions and incomplete excision of the 

target lesion. As EMR is becoming an 

increasingly effective treatment modality in the 

management of large sessile polyps, its 

popularity will continue to increase. It is 

therefore essential that clinicians and in 

particular surgeons and endoscopists are aware 

of this procedure and its associated 

complications. 

 

In particular, abdominal pain or discomfort 

experienced by some patients post-procedure 

often results in a computed tomography (CT) 

scan being performed as part of the diagnostic 

process. Clinical features such as localised 

peritonitis and progression of pain, fever and 

leucocytosis in the absence of radiographic 

evidence of colonic perforation has been 

defined as post-polypectomy syndrome. In 

order to define the latter point CT is the 

investigation of choice. Given the incidence of 

PPS ranges from 0.003-0.1%in general 

colonoscopy [2] and is higher in EMR and 

higher still in (up to 9%) in endoscopic 

submucosal dissection [3], CT scanning is 

commonplace in the context of the 

aforementioned symptoms or signs. Knowing 

what to do when there is radiographic evidence 

of perforation (0.09% to 3.1% [4-6]) is 

therefore most relevant for endoscopists. CT 

scan findings need to be carefully correlated 

with the patients’ clinical condition before 

deciding on further management and in 

particular surgical intervention. We present a 

case series of three patients who appeared to 

develop ‘bowel perforation’ on imaging post 

EMR and discuss their management. We also 

aim to provide a review of the existing literature 

on ‘bowel perforation’ post EMR and stress the 

importance of treating the patient and not the 

radiological findings. 

 

Methods 

 
Case 1 

 

A 64-year old gentleman who, as part of the 

national bowel cancer screening programme, 

underwent elective colonoscopy. The 

procedure was tolerated well by the patient and 

the endoscopist noted a lesion 6cm distal to the 

caecum. This large polyp (40mm) was excised 

by EMR. The patient’s recovery was 

unremarkable and he went onto have a 

scheduled staging CT scan (thorax, abdomen, 

pelvis) later on the same day. The CT 

demonstrated incidentally a localised 

perforation adjacent to the resection site in the 

ascending colon (Figure 1 - A, B & C). The 

patient was urgently reviewed on the acute 

surgical unit by the on-call team. Since he was 

asymptomatic and clinically well he was 

reassured and discharged from the hospital. 
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Figure 1 (A,B,C): CT staging for suspected malignancy in the ascending colon demonstrates a linear 

localised focus of free gas adjacent to the site of EMR demonstrated on axial and coronal views. 1A: 

Axial view (soft tissue window).1B: Axial view (lung window). Figure 1C: Coronal view. 

 

Case 2 

 

A 71-year old male who again, as part of the national bowel cancer screening programme, underwent 

elective colonoscopy. A suspicious mass 8cm from the anal verge was seen and biopsied. In addition, 

EMR of a hepatic flexure polyp (20mm) was performed. Both samples were sent for histological 

analysis and the patient was informed of the abnormal findings. The patient went on to have a staging 

CT scan on the same day. This demonstrated significant intra-abdominal free gas, in keeping with a 

perforated viscus likely secondary to polyp excision (Figure 2-A & B). He was therefore admitted as 

an emergency and reviewed by the on-call surgical consultant. As he was haemodynamically stable 

with a soft, non-tender abdomen, he was discharged from hospital after several hours of observation 

and advised to return in case of clinical deterioration. The patient went on to make a complete and 

unremarkable recovery.Histology showed a high grade tubular adenoma (hepatic flexure polyp) and a 

moderately differentiated adenocarcinoma (rectal biopsy). Following discussion at the colorectal MDT 

he went on to have further definitive elective surgery. 
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Figure 2 (A,B): CT scan showing irregular circumferential thickening of the rectum(white arrow) in 

keeping with a rectal malignancy and a large amount of free intra-peritoneal gas (white arrow) several 

days post EMR in an asymptomatic patient. 2A: Axial view (soft tissue window). 2B: Axial view (soft 

tissue window), showing large amount of free intra-peritoneal gas. 

 

Case 3 

 

An 84-year old female with a history of abdominal pain, diarrhoea and weight loss underwent a 

colonoscopy to investigate for malignancy. Prior to the endoscopy, clinical examination revealed a soft 

abdomen with some mild tenderness on the right side. An impassable colonic stricture, suspicious of 

malignancy was found and the examination limited to the hepatic flexure. Multiple biopsies (seven) 

were taken and the area of concern tattooed. The patient had an unremarkable discharge following the 
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colonoscopy. A planned staging CT scan was performed 6 days later which reported a 

pneumoperitoneum as a likely sequelae of the recent colonoscopy (Figure 3-A & B). In addition an 

annular mass in the ascending colon and probable liver metastasis were observed. The patient was 

reviewed urgently in the surgical outpatient clinic the following day and remained clinically well with 

no signs or symptoms of peritonitis. An MRI scan was organised to further characterise the liver 

metastasis and her case discussed at the colorectal multi-disciplinary team (MDT) meeting. 

Histopathology showed an adenocarcinoma (RAS wild type) and the patient was subsequently referred 

to oncology for consideration of neo-adjuvant chemotherapy. 

 

 
 

Figure 3 (A,B): CT scan showing an annular bowel related mass in the ascending colon suspicious of 

an annular tumour in addition to a pneumoperitoneum post colonoscopy. 3A: Axial view (soft tissue 
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window), showing large amount of free intra-peritoneal gas. 3B: Coronal view (soft tissue window), 

showing free intra-peritoneal gas post EMR. 

 

Discussion of Results 
  

Complications of Endoscopic Mucosal 

Resection 

 

EMR is becoming an increasingly common and 

viable alternative to surgery in the management 

of large or complex pre-malignant colorectal 

lesions [7]. Complication rates are generally 

low particularly when performed by 

experienced colonoscopists, with the risk of 

bowel perforation ranging from 0.09% to 3.1% 

[4-6,8,9]. Bleeding is the commonest 

complication with incidence rates ranging from 

0.19-24%, and this can either be immediate or 

delayed. Bowel perforation, as the second 

commonest complication, may occur as a result 

of direct endoscope pressure, barotrauma or as 

a consequence of therapeutic interventions. 

Non-specific and often self-resolving 

abdominal pain may be experienced by some 

patients post-EMR.  Symptomatic patients are 

often investigated by urgent imaging (usually 

CT) or scans may be performed post-endoscopy 

in asymptomatic patients for staging purposes. 

As highlighted in our series of patients, a 

comprehensive assessment of all patients is 

required and management decisions should not 

rely on radiological findings alone. If patients 

are clinically well and haemodynamically 

stable, a period of observation prior to hospital 

discharge may be sufficient. Abdominal CT 

scans performed soon after EMR may show 

features consistent with ‘colonic perforation’ 

including findings of intra-abdominal free gas 

(localised or more widespread) and fat 

stranding in the region of polyp removal. 

However these findings may be secondary to a 

combination of injectate within the colonic wall 

and leakage of insufflated air or CO2 following 

repeated transmural passage of the EMR 

needle. Clinicians need to be aware of these 

radiological features of ‘perforation’ post EMR 

in the absence of an actual EMR-associated 

perforation [10]. Therefore clinical assessment 

of the patient is vitally important and can help 

avert unnecessary laparoscopy or laparotomy 

and their associated complications. 

 

Review of EMR complications in the 

literature 

 
Eisenbach et al. found a sessile adenoma 

(2.5cm) in the caecum of an otherwise healthy 

39-year old female with a family history of 

colon cancer; this was removed via EMR [14]. 

One day post colonoscopy, their patient 

presented with generalised abdominal pain.  

Plain radiographs showed a pneumoperitoneum 

resulting in the patient undergoing an 

emergency ileocaecal resection. Apart from a 

ceacal wall haematoma, no obvious perforation 

or peritonitis was demonstrated intra-

operatively. The histology of the resected 

specimen showed a defect at the polyp resection 

site penetrating down to the muscularispropria, 

with granulocyte infiltration and caecal wall 

pneumatosis. This case report demonstrated no 

macroscopic or histological evidence of a 

transmural breach of the colonic wall. It 

suggested that the presence of the 

pneumoperitoneum may be in keeping with 

translocation of insufflated air through a 

thinned colonic wall. Therefore this patient 

could have instead been kept under close 

observation and their major surgery prevented. 

The sensitivity of CT scanning in diagnosing 

extramural versus intramural in thinned out 

bowel also must be considered here. 

Stephenson et al. reported on a 51-year old 

Caucasian female who underwent EMR of a 

30mm sessile mid-descending colonic polyp. 

She developed severe left iliac fossa pain 

2hours post-procedure without any systemic 

upset or compromise. Urgent CT scan of the 

abdomen showed intra-mural gas at the site of 

polyp excision with adjacent fat stranding but 

no free gas. The patient was managed 

conservatively and discharged the following 

day [15]. Post-polypectomy electrocoagulation 

syndrome is a recognised complication [16]. 
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This occurs due to diathermy current extending 

past the mucosa into the deeper bowel layers 

causing a transmural burn without perforation. 

Injecting or lifting polyps helps to reduce this 

phenomenon. As a result of serosal irritation, 

patients can present usually several hours to 

days post procedure with severe abdominal pain 

including signs of localised peritonism. It is 

important that radiologists too are aware of 

‘normal’ CT appearances post EMR so that 

these are reported correctly. Colonic wall 

transmural thickening in the resection area, 

oedema and intramural gas may all be seen. 

Tribonias (2018) reported on a case of a 76-year 

old male, with previous right hemicolectomy 

due to colorectal cancer who underwent EMR 

for 35mm distal sigmoid polyp. He experienced 

severe left sided abdominal pain post 

procedure. Urgent CT showed diffuse bowel 

wall thickening and oedema, intramural gas and 

a single extraluminal gas bubble with adjacent 

fat stranding. The patient was managed 

conservatively with pain settling completely 

after several hours [17].  Lim et al. (2017) 

performed a retrospective observational study 

(n=564) over a 9-year period to assess their 

EMR service [18]. They identified a single case 

of immediate perforation post EMR of an 

80mm caecal villous adenoma which was 

managed endoscopically with endoclips. In 

addition, there were 2 patients in their cohort 

requiring endoscopic treatment for delayed 

bleeding. 3.3% had post-polypectomy pain 

syndrome but no re-admissions were noted for 

delayed perforation requiring surgery.These 

cases, alongside those reported by our 

institution, demonstrate the variety of post-

EMR complications, many of which can be 

managed conservatively. These include 

transmural diathermy burns, colonic wall 

haematoma, delayed bleeding, and aspects of 

post polypectomy pain syndrome. Awareness 

of these and other complications is crucial for 

clinicians - endoscopists, radiologists, and 

surgeons, to have a balanced set of differentials. 

 

 

 

Conclusion 

 
In the absence of any endoscopic suspicion for 

bowel perforation, CT scan findings of 

intramural and extraluminal gas could be due to 

leakage of air from the injectate during attempts 

with the EMR needle to lift the polyp off the 

mucosa. Alternatively, the tiny hole created by 

the EMR needle may allow passage of air or 

CO2 from the distended colon giving a clinical 

appearance of ‘true’ bowel perforation. EMR is 

a safe and effective minimally invasive 

therapeutic intervention. In all cases of 

abdominal pain post EMR, prompt surgical 

review is essential. A period of observation may 

be necessary prior to hospital discharge. Good 

communication between the endoscopist, 

surgical team and radiologists is critical to 

prevent unnecessary interventions, particularly 

surgery and its associated risks. 
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