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ABSTRACT 

Background: A rare but significant clinical 

consequence of endoscopic polypectomy 

operations is post-polypectomy syndrome 

(PPS). The study's goal was to determine the 

prevalence and risk factors for post-

polypectomy syndrome in individuals having 

endoscopic polypectomy. 

Methods: The Police and Services Hospital in 

Peshawar was the site of this cross-sectional 

study for a year, from 1st June, 2023 to 31st 

May, 2024. The study employed a non-

probability consecutive sampling technique 

and recruited 500 individuals. Demographic 

information, comorbidities, polyp features, 

surgery type, and PPS occurrence were 

extracted from hospital records. SPSS version 

26 was used to analyze the data. The Chi-

square test and the t-test were used to compare 

continuous and categorical variables, 

respectively. To find independent predictors, 

significant factors from univariate analysis 

were incorporated into multivariate logistic 

regression. 

Results: The mean age of patients was 52.6 ± 

12.8 years, and 56% were male. PPS was 

identified in 25 patients (5%). On univariate 

analysis, hypertension (p=0.021), larger polyp 

size (p<0.001), sessile morphology (p = 

0.001), and ESD procedures (p = 0.004) were 

significantly associated with PPS. Multivariate 

logistic regression confirmed hypertension (p 

= 0.042), polyp size >20 mm (p = 0.001), 

sessile morphology (p = 0.007), and ESD (p = 

0.021) as independent predictors. 

Conclusion: PPS occurs in a minority of 

patients, but its risk is significantly elevated by 

comorbid hypertension, larger and sessile 

polyps, and advanced procedures like ESD. 

Recognition of these predictors can guide 

preventive strategies, individualized 

monitoring, and improved post-polypectomy 

care. 
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Colorectal cancer (CRC) is a leading cause of cancer morbidity and mortality worldwide, and 

endoscopic polypectomy remains the cornerstone preventive intervention because it interrupts the 

adenoma–carcinoma sequence1. Endoscopic removal of polyps, whether by conventional snare 

polypectomy, endoscopic mucosal resection (EMR), or endoscopic submucosal dissection (ESD), 

has transformed colorectal cancer prevention and reduced the need for more invasive surgery. 

However, as larger and more complex lesions are increasingly treated endoscopically, recognition 

and management of procedure-related adverse events have become more important2, 3. 

Post-polypectomy syndrome (PPS), also known as post-polypectomy coagulation or post-

polypectomy electrocoagulation syndrome, is a well-established but infrequent complication of 

thermal-assisted endoscopic polypectomy. It results from transmural thermal injury to the bowel wall 

during electrocautery, inducing localized peritoneal inflammation without frank perforation. Typical 

presentations include localized abdominal pain, fever, leukocytosis, and radiologic evidence of focal 

mural thickening without extraluminal free air. Recognizing PPS is critical because it is usually 

managed conservatively (intravenous fluids, bowel rest, antibiotics, and analgesia), while true 

perforation requires surgical management4, 5. 

Reported incidence estimates for PPS vary across studies and clinical settings. Most contemporary 

analyses estimate the overall incidence at ~0.1% to 2% after polypectomy/EMR, with many series 

clustering around 1%.6 In contrast, a selected series of advanced resections reports higher rates (2–

8%) in some ESD cohorts. An extensive registry study and several recent systematic and single-

center reports emphasize that although PPS is uncommon, the absolute number of cases is increasing 

as therapeutic colonoscopy expands. Across reviews and case series, reported incidence ranges and 

exact estimates differ by lesion size, resection technique, and surveillance definitions used by 

authors4, 7.  

Several consistent predictors of PPS have been identified in recent literature8, 9. Larger lesion size 

commonly >10–20 mm, and especially >20 mm, right-sided colonic location (thin wall of the 

proximal colon), non-polypoid or sessile morphology, use of thermal coagulation (hot snare, EMR, 

ESD), and certain lesion or procedural factors (deep thermal injury, submucosal fibrosis, prolonged 

cautery time) are repeatedly associated with higher PPS risk. Patient factors such as hypertension and 

other cardiovascular comorbidities have also been linked to increased risk in some multicenter 

analyses10. Recent dedicated analyses and prediction studies suggested combinations of clinical 

(fever, leukocytosis, raised CRP) and procedural variables can improve early identification of 

patients at risk7, 10, 11.  
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Prevention strategies suggested in recent publications include technical measures to minimize 

transmural injury (adequate submucosal lifting before thermal resection, limiting coagulation time 

and power, “tenting” the lesion away from the muscularis, and careful technique with ESD), selective 

prophylactic clipping in high-risk defects, and judicious use of electrosurgical settings. Nonetheless, 

evidence remains heterogeneous: while some series show reduced adverse events with specific 

prophylactic approaches, high-quality randomized data are limited, and consensus on universal 

preventive algorithms is lacking. Because the clinical picture of PPS can mimic perforation, 

diagnostic imaging (CT abdomen/pelvis) and careful clinical assessment are important to avoid 

unnecessary laparotomy. When recognized early, most PPS cases resolve with conservative care; 

however, severe and even fatal presentations have been reported, underscoring the need to identify 

predictors of more complicated courses12, 13. 

Although PPS is recognized in endoscopic practice, the contemporary literature shows wide 

incidence ranges and variable definitions, and many existing studies are single-center, retrospective, 

or focused on specific techniques (EMR/ESD)14, 15. With increasing adoption of advanced endoscopic 

resections, a clear, locally-derived estimate of PPS frequency and a validated understanding of 

independent predictors is urgently needed to inform peri-procedural risk stratification, targeted 

preventive measures, and safe post-procedure monitoring protocols. Consequently, the purpose of 

this study was to ascertain the prevalence of post-polypectomy syndrome in individuals having 

endoscopic polypectomy.  

METHODS 

This study was designed as a hospital-based, cross-sectional observational study. The study was 

conducted in the Department of Gastroenterology at the Police and Services Hospital, Peshawar, for 

1 year, from 1st June 2023 to 31st May 2024. Ethical approval for the study was obtained from the 

Ethical Review Committee (ERC) of Police and Services Hospital, Peshawar (Dated: 11th March, 

2023). Written informed consent was obtained from all patients before enrollment, and all procedures 

were performed in accordance with relevant guidelines and regulations. 

The sample size was calculated using OpenEpi (single-proportion formula). Based on an anticipated 

prevalence of 1% for PPS reported in recent literature (0.03–1% after polypectomy/EMR and up to 

9% after ESD), with a 95% confidence level and 1% margin of error, the minimum required sample 

was 3813, 16. After adjusting for a 10% non-response rate, the sample size increased to 420. To 

improve power in identifying predictors, a final sample of 500 patients was selected. 
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The method of non-probability sequential sampling was applied. Participation was open to all adult 

patients (age ≥18 years) who met the inclusion criteria and presented to the Department of 

Gastroenterology for therapeutic endoscopic polypectomy, including hot snare polypectomy, 

endoscopic mucosal resection (EMR), and endoscopic submucosal dissection (ESD) during the study 

period. Until the sample size was reached, patients were added one after the other. Patients were 

excluded if they had incomplete colonoscopy or failed polypectomy, pre-existing intra-abdominal 

infection or perforation, known inflammatory bowel disease, incomplete medical records for key 

study variables, or if they were lost to follow-up within seven days of the procedure. 

Hospital records of patients who had endoscopic polypectomy during the study period were used to 

gather data retrospectively. Patient files, operative notes, and endoscopy unit registers were reviewed 

in detail. A structured proforma was designed to extract relevant information, including socio-

demographic data (age, sex, residence), clinical characteristics (comorbidities such as hypertension 

or diabetes), and polyp-related variables (size, morphology, number, and anatomical location). The 

type of operation carried out, standard polypectomy, endoscopic mucosal resection (EMR), or 

endoscopic submucosal dissection (ESD), as well as other procedural details, were documented. 

Post-procedural outcomes were carefully documented by reviewing progress notes, laboratory 

findings, and discharge summaries. Particular attention was given to symptoms and signs suggestive 

of post-polypectomy syndrome (abdominal pain, fever, leukocytosis, or localized peritonitis without 

radiological evidence of perforation). Data extraction was performed by two trained investigators, 

and any discrepancies were resolved by consensus to ensure reliability.  

All collected data were entered and analyzed using IBM SPSS Statistics version 26. Continuous 

variables, such as age and polyp size, were summarized as means with standard deviations (SD). 

Categorical variables, including sex, comorbidities, type of procedure, and presence of post-

polypectomy syndrome (PPS), were expressed as frequencies and percentages. The frequency of PPS 

was calculated as the primary outcome. The Chi-square test or Fisher's exact test for categorical 

variables and the independent t-test for continuous data were initially used to evaluate associations 

between PPS and putative predictors (age, sex, comorbidities, polyp features, and operation type). 

To find independent predictors of PPS, variables that were significant on univariate analysis (p ≤0.05) 

were then added to a multivariate logistic regression model. 95% CIs were included with adjusted 

odds ratios (ORs), and a p-value ≤ 0.05 was deemed statistically significant. 

RESULTS 
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A total of 500 patients were included in the study. The majority were males (56.0%), while females 

accounted for 44.0% of the participants. Among comorbidities, hypertension was present in 28.0% 

of patients and diabetes mellitus in 20.0%, whereas 52.0% had no comorbid condition. Regarding 

polyp morphology, 62.0% were pedunculated and 38.0% were sessile. According to the distribution 

of polyp locations, the right colon had 36.0% of them, the left colon had 46.0%, and the rectum had 

18.0%. Regarding procedure type, endoscopic mucosal resection accounted for 28.0%, endoscopic 

submucosal dissection for 8.0%, and standard polypectomy for 64.0%. (Table 1) 

Table 1. Baseline Characteristics of Study Participants (n = 500) 

Variable n (%) / Mean ± SD 

Age (years) 52.6 ± 12.8 

Sex  

Male 280 (56.0%) 

Female 220 (44.0%) 

Comorbidities  

Hypertension 140 (28.0%) 

Diabetes mellitus 100 (20.0%) 

None 260 (52.0%) 

Polyp size (mm) 15.4 ± 6.8 

Polyp morphology  

Pedunculated 310 (62.0%) 
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Sessile 190 (38.0%) 

Polyp location  

Right colon 180 (36.0%) 

Left colon 230 (46.0%) 

Rectum 90 (18.0%) 

Procedure type  

Standard polypectomy 320 (64.0%) 

Endoscopic mucosal resection 140 (28.0%) 

Endoscopic submucosal dissection 40 (8.0%) 

 

Post-polypectomy syndrome (PPS) was observed in 25 (5.0%) of patients, while the remaining 475 

(95.0%) did not develop PPS during the study period. (Figure 1) 
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Figure 1: A pie chart showing the frequency of post-polypectomy syndrome in patients undergoing 

endoscopic polypectomy 

On univariate analysis, several factors were associated with the development of post-polypectomy 

syndrome (PPS). Patients with PPS were more likely to have hypertension (48.0% vs. 26.9%, p = 

0.021), larger polyp size (22.6 mm vs. 15.0 mm, p < 0.001), and sessile morphology (72.0% vs. 

36.2%, p = 0.001) compared to those without PPS. The syndrome was also significantly more 

frequent in patients undergoing endoscopic submucosal dissection (24.0% vs. 7.2%, p = 0.004). 

Although PPS was more common among males (72.0% vs. 55.2%) and in right-sided colonic lesions 

(48.0% vs. 35.4%), these associations did not reach statistical significance. Similarly, no significant 

relationship was found with age or diabetes mellitus. (Table 2) 

Table 2. Univariate Analysis of Predictors of PPS of the Study Participants (n=500) 

Variable PPS p-value 

Present (n=25) Absent (n=475) 

Age (years, mean ± SD) 56.8 ± 11.5 52.3 ± 12.9 0.082 

Sex    

5%

95%

 present

 absent
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Male 18 (72.0%) 262 (55.2%) 0.124 

Female 7 (28.0%) 213 (44.8%)  

Comorbidities     

Hypertension 12 (48.0%) 128 (26.9%) 0.021* 

Diabetes mellitus 8 (32.0%) 92 (19.4%) 0.152 

Polyp size (mm) 22.6 ± 7.5 15.0 ± 6.6 <0.001* 

Sessile morphology 18 (72.0%) 172 (36.2%) 0.001* 

Right colon location 12 (48.0%) 168 (35.4%) 0.18 

Procedure (ESD) 6 (24.0%) 34 (7.2%) 0.004* 

*Statistically significant 

 

Several independent predictors of post-polypectomy syndrome (PPS) were found using multivariate 

logistic regression analysis. A two-fold higher risk was linked to hypertension (OR: 2.1, 95% CI: 

1.0–4.6, p = 0.042). The risk was almost four times higher for patients with polyps larger than 20 

mm (OR: 3.8, 95% CI: 1.7–8.5, p = 0.001). Another significant predictor was sessile morphology 

(OR: 2.9, 95% CI: 1.3–6.3, p = 0.007). Additionally, having an endoscopic submucosal dissection 

(ESD) more than tripled the risk of PPS (OR: 3.5, 95% CI: 1.2–9.8, p = 0.021). (Table 3) 

Table 3. Multivariate Logistic Regression Analysis for Predictors of PPS 

Predictor Adjusted OR 95% CI p-value 
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Hypertension 2.1 1.0 – 4.6 0.042* 

Polyp size >20 mm 3.8 1.7 – 8.5 0.001* 

Sessile morphology 2.9 1.3 – 6.3 0.007* 

ESD procedure 3.5 1.2 – 9.8 0.021* 

*Statistically significant 

 

DISCUSSION 

In this study, PPS occurred in 5.0% of patients undergoing endoscopic polypectomy. This incidence 

is higher than many reports that place PPS at ≈0.1–1% after standard polypectomy or EMR but lower 

than rates reported in some ESD series; the difference likely reflects case-mix and procedural 

complexity at our center. Several contemporary single-center and multicenter reports and reviews 

document a low overall incidence of PPS after routine polypectomy/EMR, with higher rates after 

advanced resections such as ESD, a pattern consistent with our finding of increased PPS after ESD4, 

17. 

Polyp size emerged as a strong independent predictor in our cohort: polyps >20 mm were associated 

with an almost four-fold increased odds of PPS. This aligns closely with multiple recent analyses that 

identify larger lesion size as a dominant risk factor for thermal transmural injury and post-procedural 

inflammatory sequelae. For example, Fusco et al. (2024) and other large series have repeatedly 

reported polyp diameter (commonly >10–20 mm thresholds) as a major determinant of PPS and other 

adverse events following resection. Larger lesions require more extensive coagulation or longer 

dissection times, both of which increase the risk of transmural thermal injury and consequent 

localized peritonitis4, 10. 

Sessile or non-pedunculated morphology was also independently associated with PPS in our analysis. 

This observation is concordant with prior literature showing that non-polypoid or flat/sessile lesions 

carry higher complication rates than pedunculated polyps, likely because they require broader 

mucosal and submucosal dissection and are more difficult to lift and resect cleanly using snare 



Khan et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 
techniques. Several clinical studies highlight non-polypoid morphology as a recognized risk factor 

for post-polypectomy thermal complications, supporting our finding10, 18, 19. 

Hypertension was an independent patient-level predictor in our cohort, doubling PPS risk after 

adjustment. Cardiovascular comorbidity (including hypertension) has appeared in several recent 

analyses and meta-analyses as associated with adverse outcomes after polypectomy, possibly 

reflecting underlying microvascular disease, altered tissue perfusion, or differential healing responses 

that could exacerbate transmural ischemic injury after cautery. A meta-analysis of post-polypectomy 

bleeding and related complications also identified hypertension and cardiovascular disease among 

important risk variables, lending external validity to our hypertension finding11, 20, 21. 

Procedural type, specifically undergoing ESD, was another strong predictor in our study, with ESD 

conferring a more than threefold increased odds of PPS. This is consistent with larger comparative 

studies and systematic appraisals demonstrating higher rates of adverse events (including PPS, 

perforation, and delayed bleeding) after ESD than EMR or standard snare polypectomy, although 

ESD also achieves lower local recurrence for large non-pedunculated lesions. Recent comparative 

data emphasize that ESD’s longer procedure time, deeper submucosal dissection, and use of extended 

coagulation contribute mechanistically to higher PPS risk, mirroring our results22-24.  

Several studies have proposed and validated risk models or nomograms for post-procedural adverse 

events (primarily delayed bleeding or ESD-related complications) that include lesion size, location, 

morphology, anticoagulant/antiplatelet use, and procedural time. Our multivariate model, 

highlighting size, morphology, hypertension, and ESD, overlaps substantially with predictors used 

in these published scores, suggesting our findings are generalizable to other centers performing a mix 

of standard and advanced resections. Those studies also underscore that incorporating both patient 

and procedural variables improves risk stratification compared with single-factor approaches24-26.  

There are some differences between our results and a few published reports. Several studies place 

greater emphasis on right-sided location as an independent risk factor because of the thinner wall of 

the proximal colon; right-sided location in our cohort did not remain significant after adjustment. 

This could be explained by the predominance of other, stronger predictors in our sample, i-e. large 

size, sessile shape, and ES; alternatively, local practice patterns, e.g., greater use of prophylactic 

clipping or differing electrosurgical settings, may mitigate the effect of laterality. Several recent 

reviews note that the relationship between location and PPS can be inconsistent across cohorts and 

may interact with lesion size and technique27.  
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Clinical implications of our findings include reinforcing the need for tailored peri-procedural 

planning for patients with identified risk factors. For large (>20 mm), sessile lesions and planned 

ESDs, endoscopists should emphasize optimal submucosal lifting, minimize coagulation where 

feasible, consider prophylactic defect closure when appropriate, and ensure close post-procedural 

monitoring for early signs of PPS. Moreover, patients with cardiovascular comorbidity, particularly 

hypertension, may merit heightened surveillance or discussion of alternative management strategies 

when the expected procedural risk is substantial. These practical recommendations echo prevention 

strategies discussed in recent guidelines and cohort studies.  

This study has limitations that temper interpretation. It is based on a single-center dataset and uses 

retrospective record review, which may introduce selection and information biases, especially if 

milder PPS cases were managed elsewhere or not documented. Our overall PPS rate of 5.0% is higher 

than many series and may reflect referral of more complex cases (higher ESD proportion) or center-

specific practice patterns; prospective multicenter validation would be needed to confirm the 

magnitude of the associations we observed. Finally, although our multivariable model adjusted for 

several confounders, residual confounding cannot be excluded, factors emphasized in mechanistic 

ESD studies.  

CONCLUSION 

Sessile morphology, hypertension, higher polyp size, and endoscopic submucosal dissection (ESD) 

operations were positively correlated with post-polypectomy syndrome (PPS), which was seen in 5% 

of patients. These findings demonstrate how important procedure-related variables and patient 

comorbidities are in predicting the probability of PPS. Importantly, the identification of polyp size 

>20 mm and sessile morphology as independent predictors underscores the need for careful patient 

selection, meticulous endoscopic technique, and vigilant post-procedural monitoring in high-risk 

groups. Given the rising use of advanced resection methods such as ESD, these findings carry clinical 

relevance by emphasizing a tailored approach to surveillance and risk mitigation. In conclusion, 

proactive identification of risk factors and individualized management strategies may reduce the 

burden of PPS and improve patient safety following colorectal polypectomy. 

LIST OF ABBREVIATIONS: 

CRC: Colorectal cancer 

EMR: Endoscopic mucosal resection 

ESD: Endoscopic submucosal dissection  



Khan et al., 2025                                                               ISSN (Print): 2313-7371 ISSN (Online): 2308-2593  

 
 
PPS: Post-polypectomy syndrome  
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