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Abstract: Background: During esophagogastroduodenoscopy performed with colonoscopy, gastric and 

duodenal erythema, erosions, and ulcerations are often observed. This investigation was designed to review 

the prevalence of gastroduodenal lesions in patients who underwent wireless capsule endoscopy using 

standard bowel cleansing preparations, but no endoscopy or sedation. Methods: A retrospective analysis was 

conducted on patients referred for capsule endoscopy. Records and capsule reports were reviewed for patient 

demographics, preparation prescribed, procedural indications, and gastroduodenal findings. Preparations 

studied included polyethylene glycol lavage (PEG), PEG plus bisacodyl (PEG+bis), bisacodyl (bis), oral sulfate 

solution (OSS) and no prep. Results: Among the 1236 records, 498 (40.3%) were men and 738 (59.7%) were 

women. The mean age was 57 years +/- 17.8 years SD. The percentage of patients with lesions after any bowel 

preparation was 52.7% for gastric lesions and 23.6% for duodenal lesions. The percentage of patients with 

gastroduodenal lesions was 58.3% with prep, compared to 38.2% without prep. These findings were 

statistically significant with RR 1.53 [1.19-1.94] (p-value=0.00004). This difference was more pronounced in the 

OSS group RR 1.65 [1.29-2.1] and bisacodyl groups RR 1.64 [1.25-2.15] compared to the PEG group RR 0.95 [0.7-

1.3]. Conclusion: This study showed that patients undergoing wireless capsule endoscopy who received bowel 

preparations had a significant increase in gastric and duodenal lesions. Of the preparations studied, OSS was 

associated with the greater number of gastroduodenal lesions, while PEG was the least associated with lesions 

with an occurrence similar to the non-prep group. The clinical significance of these lesions remains 

undetermined. Endoscopists should be aware that preparations are associated with gastroduodenal lesions to 

avoid misinterpretations and misdiagnosis of these lesions. 

Keywords: Bowel preparation; Duodenal lesions; Gastric lesions; Oral sulfate solution (OSS); 

polyethylene glycol (PEG) 

 

1. Introduction 

While bowel preparations used for colonoscopy are generally safe, they do not come without 

some side effects. The impact of bowel preparation on the gastrointestinal (GI) tract is well established 

in the way it affects the lower GI mucosa. Many existing research discussed bowel preparation’s 

adverse events on the lower GI tract such as aphthoid lesions, erosions, and ulcers in the colon and 

rectum (1-8). On the other hand, there remains a noticeable gap in understanding how bowel prep 

affects the upper GI tract, with a paucity of data available on this subject. Two studies described 

gastric lesions following sodium phosphate prep (NaP) which is no longer commonly used in the 

United States due to renal toxicity (2-3). One notable observational prospective study conducted in 

France by Hagège et al. described the prevalence of gastric lesions in patients who underwent EGD 

at the time of colonoscopy following NaP prep. Among the 360 patients who underwent both 

procedures after NaP prep, 201 of them (consisting of 55.8%) had gastric lesions, primarily in the 

antral region, indicating possible irritating effect on the upper GI mucosa (9). A safety committee 

reviewed those lesions and determined that the prep was responsible for the lesions in about 10.3% 

of those patients. Another study performed in Korea by Nam et al. showed an association between 

NaP bowel prep and hemorrhagic gastropathy, highlighting an increased risk (OR 1.92, 95% CI 1.34 

- 2.74) associated with this particular preparation (10). Similar studies have not been conducted on 
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other bowel preps such as oral sulfate solution (OSS) or polyethylene glycol (PEG) based 

preparations. 

Gastric and duodenal lesions have recently been recognized by us during EGD performed at the 

same time as colonoscopy after various bowel preparations. Although these lesions did not result in 

major complications or require therapeutic interventions, recognizing these lesions as a consequence 

of the bowel preparation is pivotal to avoid misinterpretation and misdiagnosis of these lesions. The 

significance of identifying these confounding lesions has been acknowledged in the lower GI mucosa 

with suggestion to avoid using Sodium phosphate based bowel preparations in patients with 

suspicion of Crohn’s or IBD to avoid misinterpreting the findings (4). Yet, this has not been 

recognized in the upper GI mucosa so far in existing literature. 

This study aims to bridge this gap by examining the association between different bowel 

preparation and the occurrence of gastric and duodenal lesions. Moreover, we aimed to estimate the 

frequency of these lesions relative to the preparation used, to offer some insights into the safety 

profile of different bowel preps in relation to the upper GI tract. 

2. Methods 

For this retrospective cohort study, we reviewed medical records of patients who underwent 

capsule endoscopic evaluation over 20 years, between April 2002 and November 2021. This single-

center study was conducted at the University of South Alabama Division of Gastroenterology, in 

Mobile, Alabama. We retrieved the medical records from the PillCam SB3 software from the 

University of South Alabama database. IRB approval was exempted for this study as the analysis 

involved de-identified data. Patients’ identities and personal information were fully protected. 

There were 1347 medical records identified on PillCam SB3 software and reviewed for patient 

demographics, indication of the procedure, type of preparation prescribed, timing of preparation 

administration relative to the procedure, and gastroduodenal findings. A total of 111 records were 

excluded from the study due to missing data regarding the preparation used, incomplete prep 

protocols, technical malfunctions, or the utilization of uncommon preparations that are not within 

the scope of this study [Figure 1]. Consequently, the final study group consisted of 1236 adult 

subjects.  

 

Figure 1. Flow chart of patients included and excluded in the retrospective study. 
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Preparations studied included polyethylene glycol lavage (PEG), PEG plus bisacodyl (PEG + 

bis), bisacodyl (bis), and oral sulfate solution (OSS). Preparations were prescribed according to 

manufacturer’s instructions. OSS was prescribed as split dose, administered both on the evening 

before and on the day of the procedure. PEG was prescribed as 4L dosage administered on the 

evening preceding the procedure. The Bisacodyl regimen was prescribed as 20mg dosage 

administered on the evening before the procedure. The PEG + bis combination was prescribed as 

bisacodyl 20mg administered at noon and 2L of PEG administered on the evening before the 

procedure. Patients were asked to not take non-steroidal anti-inflammatory drugs (NSAIDs) for 

seven days before undergoing capsule endoscopy. Most subjects were given pre-procedure 

metoclopramide 10 mg and simethicone 80 mg. 

Gastroduodenal lesions were defined as erythematous lesions, ulcers, erosions, or inflammation, 

found in the stomach or duodenum. Other lesions that are unlikely to be related to the prep such as 

masses, polyps, arteriovenous malformations (AVMs), angiodysplasias, angioectasia, and 

lymphangiectasia, were not counted as gastroduodenal lesions. The presence or absence of 

gastroduodenal lesions, as recorded on the capsule endoscopy procedure reports, was documented 

as a binary outcome (Yes / No).  

Statistical analysis: To analyze the data, categorical variables were reported in frequencies and 

percentages and compared using the Pearson Chi-Square test (χ2). Continuous variables were 

reported as means and standard deviations or as medians and interquartile ranges and compared 

using analysis of variance (ANOVA). The statistical analysis was performed using the JMP statistical 

package. A p-value < 0.05 was considered statistically significant. 

3. Results 

Among the 1236 patient records included in the study, there were 498 (40.3 %) men and 738 (59.7 

%) women. The mean age of the study population was 57 years, with a standard deviation of 17.8 

years (Table 1). The mean age was similar across all subgroups (ANOVA P=0.8). Gender differed 

between the prep group and the no prep group with male predominance (58 %) in the no prep group 

and female predominance (61 %) in the prep subgroups (Table 2). 

Table 1. Demographics of the study population. 

Parameter  Total (n=1236) 

Age (year, mean ± standard deviation) 56 ± 18 

Sex, n (%)  

Male 498 (40.3%) 

Female 738 (59.7%) 

Prep used within 48 hours of capsule endoscopy, n, (%)  

OSS 773 (62.5%) 

PEG 178 (14.4%) 

Bis only 137 (11.1%) 

PEG + bis 38 (3.1%) 

No prep, n, (%)  

No prep 110 (8.9%) 

Table 2. Clinical Characteristics. 

Parameter OSS PEG PEG + BIS BIS No prep 

Age, Mean (SD) 57 (17) 56 (18) 57 (18) 57 (18) 57 (16) 

Sex, n (%)      

Male 305 (39%) 71 (40%) 15 (39%) 43 (31%) 64 (58%) 

Female 468 (61%) 107 (60%) 23 (61%) 94 (69%) 46 (42%) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 22 November 2023                   doi:10.20944/preprints202311.1365.v1

https://doi.org/10.20944/preprints202311.1365.v1


 4 

 

The study population consisted of 1236 patients, 1126 of them (91 %) received a bowel 

preparation prior to the capsule endoscopy, while 110 patients (9 %) did not receive any prep prior 

to the procedure. Among the 1126 patients who received bowel prep prior to the capsule endoscopy, 

773 (68.6 %) received oral sulphate solution (OSS), 178 (15.8 %) received Polyethylene glycol (PEG), 

137 (12.2 %) received Bisacodyl only (Bis), and 38 (3.4 %) received Polyethylene glycol and Bisacodyl 

(PEG + BIS). (Table 3) 

Table 3. Patients with gastric or duodenal lesions following colon cleansing preparation. 

Prep received 

within 48 hours of 

capsule endoscopy 

N = 1126 
Gastric 

findings 

Duodenal 

findings 

Gastric or 

duodenal 

findings 

No 

gastroduodenal 

lesions 

PEG 178 57 (32%) 16 (9%) 65 (36.5%) 113 (63.5%) 

PEG + bis 38 15 (39.5%) 4 (10.5%) 18 (47.4%) 20 (52.6%) 

Bis only 137 81 (59.1%) 23 (16.8%) 86 (62.7%) 51 (37.2%) 

OSS 773 441 (57%) 223 (28.8%) 488 (63.1%) 285 (36.9%) 

 N = 1236 
Gastric 

findings 

Duodenal 

findings 

Gastric or 

duodenal 

findings 

No 

gastroduodenal 

lesions 

Any prep received 

within 48 hours 
1126 594 (52.7%) 266 (23.6%) 657 (58.3%) 469 (41.6%) 

No prep 110 37 (33.6%) 8 (7.3%) 42 (38.2%) 68 (61.8%) 

There was a significant difference between the rate of gastroduodenal lesions with prep and 

without prep. 58.3 % of patients who received bowel prep had gastric or duodenal findings, 

compared to 38.2 % of patients who did not receive any prep. Patients who received any prep were 

at significantly higher risk of having gastric or duodenal lesions with a relative risk (RR) of 1.53 (95% 

CI 1.19 - 1.94) and a p value of 0.00004 (Table 3, Figure 2). 

 

Figure 2. Percentages of gastroduodenal lesions of erythema, ulcers, erosions or inflammation with 

and without bowel prep. 

The percentage of gastric lesions alone after any bowel preparation was 52.7% compared to 

33.6% without any bowel prep with a statistically significant relative risk (RR) of 1.56 [95% CI 1.2 – 2] 
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and a P value of 0.0001. Similarly, the relative risk (RR) of duodenal lesions alone was also statistically 

significant with 23.6% of patients having duodenal lesions after any bowel prep compared to 7.3% 

without any bowel prep, yielding a relative risk (RR) of 3.2 [95% CI 1.6 - 6.4] and a p value <0.0001. 

(Table 3, Figure 2). 

Although the increase in duodenal lesions after prep, RR 3.2 [95% CI 1.6 - 6.3], was higher than 

the increase in gastric lesions, RR 1.56 [95% CI 1.2 – 2], this difference did not reach statistical 

significance (CI overlap). 

Among the prep studied, OSS and BIS groups were significantly associated with gastroduodenal 

lesions. 63.1 % of patients who received OSS had gastric or duodenal lesions compared to 38.2% of 

patients who did not receive any prep yielding a relative risk (RR) of 1.65 [95% CI 1.3 - 2.1] and a P 

value <0.0001. Bis alone was also highly associated with gastroduodenal lesions with 62.7% of 

patients having gastroduodenal lesions compared to 38.2 % of patients who did not receive prep 

yielding a relative risk (RR) of 1.64 (95% CI 1.25 - 2.15) and a P value of 0.0001. 

This association was not found in PEG or PEG + Bis preparations. The prevalence of 

gastroduodenal lesions in the PEG group was 36.5 % compared to 38.2 % without prep, RR 0.96 (95% 

0.7 - 1.3). Similarly, the prevalence of gastroduodenal lesions in the PEG + Bis group was also not 

statistically significant with a prevalence of 47.4 % compared to 38.2 % without prep, RR 1.24 (95% 

CI 0.82 - 1.87). (Figure 3) 

 

Figure 3. Comparison of gastroduodenal lesions between OSS, PEG, and no prep. 

4. Discussion 

Although it has been reported that some bowel preps may be associated with colonic lesions (1-

11), this study is unique as it takes a different route and assesses the association between different 

bowel preps and gastric and duodenal lesions. The prevalence of gastroduodenal lesions in the 

general population varies among studies and have been reported as high as 31% in patients without 

any bowel preparation (12). In the present study, we found gastroduodenal lesions in 38.2% of 

patients who did not receive a prep, compared to 58.3% who did receive bowel preparation, a 

statistically significant increase compared to the no prep group (RR 1.5; 95% CI 1.19 - 1.94). These 

lesions included erythema, ulcers, erosions, or inflammation. It is important to interpret these results 

with caution, as our study did not take into account the lesions that might be caused by known risk 

factors (NSAIDs, H. Pylori, inflammatory bowel disease, etc.). This study was not randomized nor 

stratified by indication for capsule endoscopy, which may have introduced selection bias. The usage 

trends of different preparations changed over time, with no prep or PEG being more frequently used 

earlier in the study with a median procedure date March 2009. On the other hand, the OSS was used 
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more frequently later in the study with a median procedure date March 2018. The definition of 

gastroduodenal lesions and the manner it was reported was not changed over the study period. 

Assuming that other conditions are equally distributed between both groups, this study yields an 

attributable risk of 20.1% that could be the result of bowel preparation. 

The clinical implications of these observations may be significant even in the absence of major 

complications and lack of necessity for therapeutic interventions for these lesions. Understanding the 

etiology of gastroduodenal lesions is essential for accurate diagnosis and appropriate management. 

If the indication for an esophagogastroduodenoscopy at the time of colonoscopy is abdominal 

discomfort or bleeding, these gastroduodenal findings could be misinterpreted as the etiology of the 

indicated symptoms rather than the consequence of the preparation. This report describes findings 

unrelated to colonoscopy and upper gastrointestinal lesions proposed to be related to preparation. 

Endoscopists should be aware that preparations are associated with gastroduodenal lesions and 

should further pursue the etiology of upper gastrointestinal symptoms independent of a planned 

combined colonoscopy. 

5. Conclusion 

This study showed that patients who received bowel preparations had a significant increase in 

gastric and duodenal lesions. The clinical significance of these lesions remains undetermined. The 

increase was more pronounced in the duodenum. The frequency and prevalence of the findings 

varied but most preparations were associated with gastric and duodenal lesions. Endoscopists should 

be aware that bowel preparations are associated with gastroduodenal lesions to avoid 

misinterpretations and misdiagnosis of these lesions. 
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