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ABSTRACT 

Objective: The aim of our study was to prospectively evaluate the success, complications and recurrence following 

EMR of flat colonic polyps. 

Study Design: prospective observational study 

Place and Duration of Study: This study was conducted at the Lady Reading Hospital, Peshawar, Pakistan, from 

January 2014 to December 2016. 

Methods: The following ethical committee approval. Consecutive patients meeting the inclusion criteria were 

enrolled, and demographic data were collected. 

Results: A total of 243 polyps were resected in 211 patients. 23 patients had more than one polyp. Mean age was 

45±13 years.En block resection was possible in 240 patients (98.8%). Bleeding immediately after resection was seen 

in 6 patients (2.84%) while delayed bleeding after 24 hours after the procedure occurred in 8 patients (3.8%). 

Perforation occurred in one patient. The overall recurrence rate was approximately 9% (18/205) during a mean 

follow-up of 12 months. 

Conclusion: Endoscopic mucosal resection is an effective and safe outpatient procedure for sessile or flat colonic 

polyps. 
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INTRODUCTION 

Sessile or flat lesions of gastrointestinal tract especially 

when large in size are challenging to be resected by 

using conventional snare polypectomy
1
. Therefore, 

surgery is still the primary management technique in 

most centers throughout the world
2
. However, in 

centers with expertise, endoscopic mucosal resection 

(EMR) is now a reasonable alternative option to 

surgery. It is associated with high success rates and 

eliminates the requirement of surgical intervention thus 

avoiding the morbidity and mortality associated with 

surgery
2, 3

.EMR is commonly utilized for neoplasms 

less than 2 cm, but the introduction of submucosal fluid 

injection has extended the range of endoscopically 

resectable polyps remarkably therefore, even larger 

neoplasms can be removed as piecemeal
4
. 
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Gastroenterologists practice a few techniques of EMR. 

These techniques incorporate ligation, cap and injection 

assisted EMR. Injection-assisted endoscopic mucosal 

resection, also called saline-assisted polypectomy, is the 

most commonly utilized procedure for flat polyps of the 

colon. This procedure was initially reported in 1955. It 

involves a submucosal injection of a solution under the 

lesion thus lifting the lesion and providing a safety pad. 

It facilitates resection of the neoplasms and shields 

against electrocautry induced or mechanical injury to 

deeper layers of GI tract wall
3,5

. Improvement in 

endoscopic skills, increased awareness and enhanced 

imaging result in more frequent identification of flat 

and sessile lesions. A significant proportion of thes e 

neoplasms defies endoscopic resection by the 

conventional snare polypectomy procedure and may 

require EMR.  The EMR is associated with low 

complication rate
6
.
 

Bleeding is the most frequently 

encountered adverse event
6, 7 

while perforation is the 

second most common complication
7,8

. Recurrence 

following a successful EMR is another risk associated 

with this modality
9
. 

The aim of the study was to prospectively evaluate the 

success, complications and recurrence following EMR 

of flat and sessile colonic polyps. 
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METHODS 

Inclusion Criteria: 

1. Patients with sessile polyps <2 cm and no evidence 

of malignancy on initial biopsy.   

Exclusion Criteria: 

1. Patients with malignancy, pedunculated polyps, 

polyps >2 cm, or non-lifting polyps.   

2. Polyps in the context of active inflammatory bowel 

disease.   

Definitions:  

 Sessile Polyp: Protruding colonic lesion without a 

stalk (Paris classification type 0-Is)
11

.   

 Flat polyp: lesions that are at the level of the 

mucosa (Paris classification type 0-IIb)
11

. 

 Complete Endoscopic Resection: Normal mucosal 

margins without neoplastic cells in the excision 

base.   

Procedure: After informed consent, EMR was 

performed under conscious sedation by an experienced 

gastroenterologist using a high-definition colonoscope 

(CV180 Exera, Olympus, Japan). Endoscopic data, 

including polyp number, size, and location. Polyp 

diameter was measured against open biopsy forceps.   

A pre-mixed submucosal injection solution (1 ml 

epinephrine [1:10,000], 3 ml indigo carmine, and 100 

ml normal saline) was used to lift lesions. The lifted 

lesion was resected with a snare using endocut mode 

(120 W). En bloc resection was attempted; piecemeal 

resection was applied if necessary. Residual tissue was 

removed using the same technique or adjuvant argon 

plasma coagulation (APC). Mucosal defects were 

closed with metal clips.   

Resected specimens were retrieved using snares, Roth 

nets, suction, or forceps and analyzed by an 

experienced pathologist for histological classification.   

Post-Procedure Care: Patients were monitored for 

complications such as bleeding or perforation, managed 

with APC or hemostatic clips as needed. Delayed 

bleeding was defined as fresh rectal bleeding within 24 

hours post-procedure.   

Follow-Up and Recurrence Management: 

Surveillance colonoscopy was performed at 3, 6, and 12 

months. Recurrence, defined as adenomatous or 

polypoid tissue at the resection site, was treated with 

repeat EMR or APC.   

Statistical Analysis: Continuous variables were 

expressed as mean ± standard deviation, and categorical 

variables as frequencies (%). Statistical analyses were 

performed using SPSS version 17.0 (SPSS Inc, 

Chicago, IL). 

RESULTS 

A total of 243 polyps were resected from 211 patients, 

with 23 patients having multiple polyps. The mean age 

of the patients was 45 ± 13 years, and more than 70% 

were male (table 1). The mean polyp size was 13 ± 6.7 

mm, ranging from 6 to 20 mm (table 2). The left colon 

was the most common site, accounting for over 50% of 

polyps (figure 1). Among the 240 retrieved polyps, the 

most frequent histological type was tubular adenoma 

(50%), followed by hyperplastic polyps (25%) (figure 

2).   

Procedure Outcomes 

En bloc resection was achieved in 98.8% (240/243) of 

cases, with only three polyps requiring piecemeal 

resection (table 3).   

Immediate post-resection bleeding occurred in 6 

patients (2.4%), while delayed bleeding (>24 hours) 

was observed in 8 patients (3.2%). Perforation was 

noted in a single case (figure 4).   

Surveillance and Recurrence (figure 5) 

At 3 months, 205 patients underwent follow-up 

colonoscopy. Recurrence of polypoidal or adenomatous 

tissue was seen in 10 patients (4.8%). Six patients were 

unavailable for follow-up.   

At 6 months, 180 patients remained in follow-up, with 

5 patients (2.7%) showing recurrence.   

By 12 months, 140 patients were available for 

surveillance, with a recurrence rate of 2.14% (n=3).   

Table No. 1: Age and gender distribution 

Parameter  Value  

Total no of patients  211 

Age  45 ± 13years  

Male 150 (71.09%) 

Female 61 (28.91%) 

Table No. 2: Polyp characteristics 

Parameter  Value 

Total no of polyps 243 

Polyp Size (Mean ± SD) 13 ± 6.7mm  

Range 6–20 mm 

Figure No. 1: Polyp Location Distribution 

Figure No. 2: Polyp Histology Disribution 
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Table No. 3: Outcome of EMR  

Parameter  Counts (%) 

En block resection  240 (98.8) 

Piecemeal resection  3 (1.2) 

Complications  Figure 3  

Post EMR Recurrence  Figure 4 

Figure No. 3: Complications of EMR 

Figure No. 4: Recurrence Post-EMR 

DISCUSSION 

Complete resection of flat and sessile colonic polyps 

through traditional methods, such as snare 

polypectomy, is often challenging and carries a 

substantial risk of complications, particularly 

perforation
1
. Endoscopic mucosal resection (EMR), 

however, has emerged as a reliable and safer 

alternative, ensuring complete removal in most cases
3
. 

In our study, we achieved an impressive en bloc 

resection rate of 98.8%. By comparison, Moss A et al. 

and Laongcraft-Wheaten G et al. reported en bloc 

resection rates of 89.2% and 90%, respectively
11, 12

. The 

slightly lower rates in their studies can be attributed to 

the exclusive inclusion of large sessile polyps, which 

are technically more demanding. Complications 

associated with EMR are well-documented in the 

literature, with bleeding (1–45%), perforation (0.7–

4%), and post-polypectomy syndrome (0–7.6%) being 

the most frequently reported
13

. In our study, 

complications were minimal, with only 2.8% (n=6) of 

patients experiencing immediate bleeding and 3.8% 

(n=8) reporting delayed bleeding. These rates compare 

favorably with those reported by Moss A et al. (2.9%) 

and Laongcraft-Wheaten G et al. (2% immediate, 4% 

delayed)
11, 12

. Notably, all bleeding episodes  in our 

study were successfully managed endoscopically.   

Perforation, a rare but serious complication, occurred in 

one case (0.5%) in our cohort, necessitating surgical 

intervention. This rate is significantly lower than the 

1.3% reported by Moss A et al.,
11

 and consistent with 

the absence of perforation noted in Conio M et al.'s 

study
14

. The use of submucosal injection solutions, such 

as normal saline with epinephrine (1:10,000) and indigo 

carmine, proved to be both safe and effective in 

minimizing such risks.   

Recurrence remains a concern after EMR, especially in 

cases of large colonic polyps. In our study, the 

recurrence rate was 9% (18/205) over a mean follow-up 

of 12 months. This is lower than the rates reported by 

Moss A et al. (17%) and Laongcraft-Wheaten G et al. 

(20%).
11,12

 Differences in recurrence rates across 

studies may stem from variations in polyp size, patient 

selection, and follow-up duration
15

. Kunihiro et al., for 

example, observed higher recurrence rates with 

electrocautery snare resection, underscoring the 

importance of technique in determining outcomes
16

.   

While our study highlights the safety and efficacy of 

EMR, it is important to acknowledge its limitations. 

The inclusion of relatively small polyps and a modest 

sample size limits the generalizability of our findings. 

Further multicenter research involving larger patient 

cohorts and polyps of greater size is essential to 

validate our results and refine EMR techniques.  . 

CONCLUSION 

Our study highlights that when performed by skilled 

hands, EMR is a highly safe and effective procedure, 

making it the gold standard for managing flat and 

sessile colonic polyps. This technique not only ensures 

superior outcomes but also sets a benchmark for 

minimally invasive treatment options. 

Limitations: 

The study's primary limitation was its relatively small 

sample size and single-center design, which may limit 

the generalizability of the findings. Additionally, the 

inclusion of polyps ≤2 cm restricted the exploration of 

EMR outcomes for larger or more complex lesions. The 

short follow-up duration may also underestimate long-

term recurrence rates. 

Future Directions: Future research should focus on 

multicenter studies with larger cohorts  and longer 

follow-up periods to validate these findings. Exploring 

advanced imaging techniques, novel submucosal 

injection agents, and refined resection methods can 

enhance EMR outcomes and reduce complications. 

Studies targeting larger polyps could further expand the 

procedure's applicability and success rates. 
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