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Abstract

Background There are no data comparing a regular diet with a restricted diet after endoscopic polypectomy in patients
with colorectal polyps. The current guidelines also did not provide the detailed information of dietary patterns after
polypectomy. In this study, we aimed to evaluate the safety and efficacy of different diets on post-polypectomy outcomes.
Methods A total of 302 patients with colorectal polyps who underwent polypectomy were prospectively enrolled between March
2019 and December 2019 in Nanfang Hospital (Guangzhou, China). Enrolled patients were then randomly assigned to a regular
diet group or a restricted diet group after polypectomy. The study is a non-inferior design and the primary end point was the
post-operative adverse events (AE) rate. Secondary end points included length of stay (LOS) and hospitalization cost.

Results Among all the included patients, 148 patients received a restricted diet and 154 patients received a regular diet
after polypectomy. A total of 376 polyps were removed, with 183 polyps in the restricted diet group and 193 polyps in the

regular diet group. Shorter LOS (4.0 + 1.4 vs 4.8 = 1.7, P < 0.001) and lower hospitalization costs (7,701.63 = 2,579.07 vs

8,656.05 =+ 3,138.53, P = 0.001) were observed in the regular diet group. In particular, there was no significant difference in 3-day

AE rates between the restricted diet and the regular diet group (1.35% [2/148] vs 2.60% [4/154], P = 0.685). Subgroup analysis look-
ing at the number of polyps removed in each patient and different treatment modalities also showed similar findings.

Conclusion Regular diet should be recommended after polypectomy for polyps <20mm as it can shorten LOS and save
hospitalization costs.
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Introduction

With the development of colorectal cancer screening programs,
the detection rate of colorectal polyps has been increasing in
China [1]. Recently, a cancer screening program in urban China
showed the detection rates of advanced adenomas, non-
advanced adenomas, and hyperplastic polyps were 3.07%,
8.17%, and 4.33%, respectively [2]. Polypectomy has been widely
accepted as the standard method for removal of colorectal pol-
yps. Hot snare polypectomy (HSP) and endoscopic mucosal re-
section (EMR) represent the most common modalities of
polypectomy. The standard of care in Western countries for
post-polypectomy patients is going home on the day of the pro-
cedure and they are told to eat a regular diet [3]. In China,
patients are told to not consume food for 24 h after HSP or EMR
to prevent possible post-operative adverse events (AE) such as
post-polypectomy bleeding (PPB) and delayed perforation.
However, there is no high evidence to support the idea of eating
or fasting. Whether a patient should be kept at nothing by
mouth or not still remains unclear. Previous research has
shown that the potential risk factors for PPB are either polyp-
related factors or patient-related factors. This includes polyp
size, proximal location, endoscopist’s experience, hypertension,
and the use of anticoagulant [4-8]. Zhang et al. also analysed
5,600 patients who underwent polypectomy and found that pol-
yps with a size of >10mm and certain pathology of colonic pol-
yps (especially Peutz-Jeghers) were significant risk factors for
PPB [9]. As for delayed perforation, risk factors include
attempted en bloc snare excision for lesions of >25mm, high-
grade dysplasia/early cancer, and transverse colon location [10].
However, these risk factors are inconsistent among studies and
there is no evidence to support the impact of post-procedural
diet on PPB or delayed perforation. Therefore, we carried out
this randomized—-controlled study to compare different diets on
post-polypectomy outcomes.

Patients and methods

Patients

We prospectively recruited patients who were diagnosed with
colorectal polyps and underwent polypectomy between March
2019 and December 2019 in the Department of Gastroenterology
in Nanfang Hospital (Guangzhou, China). The inclusion criteria
were patients aged 18-75 years who underwent polypectomy in-
cluding high frequency electrotomy and EMR with a polyp size
of <20mm and fewer than five polyps removed who provided
consent. Patients were excluded if they had severe co-morbid-
ities such as cancer and organ failure, were pregnant, received
other procedures, or had anal diseases. All the enrolled patients
were randomly assigned to restricted diet group or regular diet
after polypectomy. A random-number table was used to gener-
ate the random allocation sequence. The patients in the re-
stricted diet group fasted for 24h and then transitioned from
liquid diet to regular diet within 48 h. The patients in the regular
diet group were told to eat food as they would normally without
fasting after polypectomy. Standard demographic and clinico-
pathologic data were collected including gender, age, body mass
index (BMI), medical history, polyp site, polyp number, polyp
size, polypectomy-related details, post-operative AE, length of
stay (LOS), and hospitalization costs. Polypectomy-related
details included polypectomy method, procedure time,

intraprocedural bleeding, intraprocedural perforation, and pro-
phylactic clip closure or not. Post-operative AE included PPB,
post-polypectomy electrocoagulation syndrome (PPES), and
delayed perforation.

Study design

The study was conducted at the Department of Gastroenterology.
It was designed as a randomized-controlled trial performed in a
parallel manner. The primary end point of this study was the
post-polypectomy AE rate, and the secondary end points
included LOS and hospitalization costs. All the participants re-
ceived 3-day, 7-day, and 14-day follow-ups to evaluate post-oper-
ative AE. The study was conducted in accordance with the ethical
guidelines of the Declaration of Helsinki and the protocol was ap-
proved by the Institutional Review Board of Southern Medical
University. This clinical trial was also registered in the Chinese
Clinical Trail Registry center (ChiCTR1900021673).

Interventions (restricted diet and regular diet)

Patients in the restricted diet group fasted and were given intra-
venous infusion of 5% glucose and sodium chloride for the first
24h. If there were no complications or discomfort during the
fasting, patients were given soup for the next 24 h. Finally, they
were gradually transitioned from soup to a regular diet in the
third 24 h.

Patients in the regular diet group directly received regular
diet such as porridge, noodles, and rice after polypectomy.
Meanwhile, all the patients in the two groups were given pro-
ton-pump inhibitors for 3 days intravenously.

Definition of PPB

According to the European Society of Gastrointestinal
Endoscopy (ESGE) Clinical Guideline, PPB is bleeding occurring
after the procedure, <30days post-polypectomy, that results in
an unplanned medical presentation such as emergency depart-
ment visit, hospitalization, or re-intervention (repeat endos-

copy, angiography, or surgery).

Definition of PPES

PPES occurs as a result of transmural thermal injury to the
bowel wall, with serosal inflammation and localized peritonitis
[11]. Patients typically present within hours to days after poly-
pectomy with fever, localized abdominal pain, and absence of
perforation on radiographic imaging.

Definition of delayed perforation

Delayed perforation was defined as cases in which perforation
had not been detected during and just after completion of poly-
pectomy, but subsequent endoscopy showed perforation and
radiography showed free air after polypectomy.

Sample-size calculation

Delayed bleeding was reported to be 1% of patients with sessile
polyps of <20mm in size following HSP [3, 12] and was found
to be 6% of 1,039 patients with EMR [13]. An average delayed
bleeding rate of 3.5% was used. In addition, PPES and delayed
perforation ranges between 0.2% and 0.5% [11, 14]. Based on



the above data, we assumed a total AE rate of 4% for both
groups in our study and the non-inferiority margins for regular
diet compared with restricted diet were defined at 4% in abso-
lute risk difference, which would ensure that the regular diet
results would not exceed the AE rate of 8%. For an a-error level
of 0.05 (one-sided) and a B-error level of 0.20, 145 patients in
each group were required, for a total of 290 patients (PASS 11.0
software, NCSS, Kaysville, USA). Assuming that ~10% of
patients may be excluded, the target sample size was set at 320
patients in total.

Statistical analysis

Continuous data are presented as mean and standard devia-
tion (SD) or median and range. Categorical data are presented
as number and percentage. For the statistical analysis of the
primary end point, the incidence of AE between the two
groups was compared using two-tailed Fisher’s exact test or
Pearson’s chi-squared test. For the statistical analysis of the
secondary end points, t-test of two independent samples was
used. We also calculated the odds ratio (OR) and associated
95% confidence interval. All tests for significance were two-
tailed and P-values of <0.05 were considered statistically
significant in all cases. All analyses were performed using
SPSS 19.0 (IBM, Armonk, NY, USA).

Results

Recruitment and participant flow

A total of 343 patients were recruited into the study and under-
went polypectomy, with 376 polyps resected between March
2019 and December 2019. With regard to group allocation, 324
patients were then randomly assigned to a restricted diet or a
regular diet, with 162 patients in each group. However, 22
patients were excluded or dropped out because of poor
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compliance, oral anticoagulant use, and uncontrollable hyper-
tension. Therefore, 148 patients in the restricted diet group and
154 patients in the regular diet group were eventually enrolled
into the analysis (Figure 1).

Baseline data

The average age of the patients was 48.1 + 10.4 years (range, 20—
70years), with a slight male predominance (207/302, 68.54%)
(Table 1). The BMI was 23.25 * 3.47 kg/m?. There were 376 polyps
resected in the 302 patients with a single polyp removed in 223
patients (73.84%) and multiple polyps in 79 patients (26.16%).
The left colon was the most common location of polyps, such as
the sigmoid colon (35.11%) and the rectum (18.35%). The mean
polyp size was 8.9 x3.6mm (range, 3-20mm). Among all the
polypectomy procedures, HSP was performed for 214 lesions
(70.86%) and EMR was applied in 69 lesions (22.85%). The mean
operation time for all the patients was 16.1 + 6.0min. In addi-
tion, endoscopic clip closure of the defect was made in 241
lesions.

Overall outcomes

The overall rate of post-polypectomy AE was 1.99% (n=6)
(Table 2). There were two cases of PPB in the restricted diet
group. One case of PPB and three cases of PPES occurred in the
regular diet group during the 3-day follow-up. There was no sig-
nificant difference in the AE rate observed between the two
groups (1.35% vs 2.60%, P=0.685). All the PPB was successfully
managed using endoscopic hemostasis. No delayed perforation
was reported in the present study and no AE was observed at
the time of 7-day and 14-day follow-ups. Our data demon-
strated that LOS (4.0 = 1.4 vs 4.8 * 1.7 days, P <0.001) and LOS af-
ter operation (2.3+1.1 vs 2.8+ 1.2days, P<0.001) were both
much shorter in the regular diet group and hospitalization costs

Assessed for eligibility (n = 343)

Excluded (n=19)
* Severe comorbidities (n = 12)

* Other procedures (n = 5)
* Anal disease (n =2)

| Randomize

d (n=324) |

Allocated to Restricted diet (n = 162)

* Received allocated intervention (n = 148)

* Did not receive allocated intervention (rn = 14)
(Anticoagulant use, n = 6,
Poor compliance, n = 6;
Uncontrollable hypertension, n = 2)

+ All patients received follow-up and were
included into the analysis

Figure 1. Flow diagram of the study

Analysed (n = 148) _A.nalysed (n=154)

Allocated to Regular diet (n = 162)
* Received allocated intervention (r = 154)
+ Did not receive allocated intervention (n = 8)
(Anticoagulant use, n = 2;
Poor compliance, n = 4;
Liquid diet, n=1;
Uncontrollable hypertension, n = 1)

+  All patients received follow-up and were
included into the analysis
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Table 1. Characteristics of patients who underwent endoscopic polypectomy in restricted diet group and regular diet group

Characteristic Total (n=302) Restricted diet (n = 148) Regular diet (n=154) P-value
Male, n (%) 207 (68.54) 106 (71.62) 101 (65.58) 0.259
Age, years, mean * SD 48.1+10.4 47.5+10.6 48.8+10.2 0.282
BMI, kg/m? mean = SD 23.25+3.47 23.58+3.73 22.92+3.19 0.100
Polyp number, n (%) 0.477

Single polyp 223 (73.84) 112 (75.68) 111 (72.08)

Multiple polyps (>2) 79 (26.16) 36 (24.32) 43 (27.92)
Polyp location, n (%) n=376 n=183 n=193 0.252

Caecum 17 (4.52) 12 (6.56) 5(2.59)

Ascending colon 40 (10.64) 20 (10.93) 20 (10.36)

Transverse colon 73 (19.41) 38 (20.77) 35(18.13)

Descending colon 45 (11.97) 17 (9.29) 28 (14.51)

Sigmoid colon 132 (35.11) 66 (36.07) 66 (34.20)

Rectum 69 (18.35) 30 (16.39) 39 (20.21)
Polyp size, mm, mean * SD 89x36 9.8+3.8 81+32 <0.001
Polypectomy modality, n (%) 0.316

HSP 214 (70.86) 99 (66.89) 115 (74.68)

EMR 69 (22.85) 39 (26.35) 30 (19.48)

HSP & EMR 19 (6.29) 10 (6.76) 9 (5.84)
Operation time, min, mean *+ SD 16.1 £6.0 16.0 +5.8 16.1+6.2 0.757
BMI, body mass index; EMR, endoscopic mucosal resection; HSP, hot snare polypectomy; SD, standard deviation.
Table 2. Clinical outcomes of patients in restricted diet group and regular diet group after polypectomy
Characteristic Total (n=302) Restricted diet (n = 148) Regular diet (n =154) P-value
3-day adverse events, n (%) 6 (1.99) 2(1.35) 4 (2.60) 0.685
Length of stay, days, mean *+ SD 44+16 48+17 40+14 <0.001
Length of stay after polypectomy, days, mean = SD 25+1.2 28+1.2 23+11 <0.001
Hospitalization cost, ¥, mean = SD 8,169.36 +2,901.74 8,656.05 * 3,138.53 7,701.63 * 2,579.07 0.001

SD, standard deviation.

in the regular diet group were also lower (7,701.63 = 2,579.07 vs
8,656.05 = 3,138.53 RMB, P =0.001).

Subgroup analysis

Subgroup analysis of patients with a single polyp removed
showed that the difference in the AE rate was not statistically
significant between the regular diet group and the restricted
diet group (3.60% vs 0.89%, P=0.212), while there were signifi-
cantly lower LOS (4.1 + 1.4 vs 4.9 + 1.7 days, P < 0.001) and hospi-
talization costs (7,760.92 = 2,535.98 vs 8,646.50 = 2,817.98 RMB,
P=0.004) in the regular diet group. Subgroup analysis of
patients with multiple polyps showed no difference in hospitali-
zation costs between the two groups whereas the LOS in the
regular diet group was lower, and the data are presented in
Table 3.

We also looked at a subgroup analysis of patients who
underwent different modalities of polypectomy (HSP and EMR)
(Table 4). In the subgroup of HSP, patients taking a regular diet
had shorter LOS (4.1 + 1.4 vs 5.0+ 1.7 days, P <0.001) and lower
hospitalization costs (7,529.34 +2,754.81 vs 8,727.83 * 3,322.20
RMB, P =0.001); meanwhile, there was no significant difference
in the AE rate between the regular diet group and the restricted
diet group (2.61% vs 1.01%, P=0.626). In the subgroup of EMR,
we also observed no significant difference in the AE rate.
However, our results showed no difference in LOS and hospitali-
zation costs between the two groups in the subgroup of EMR.
Furthermore, multivariate analysis concerning the risk factors

of AE in post-polypectomy patients was also analysed, which
revealed that diet was not a risk factor (Table 5).

Discussion

Risk factors for delayed colonic PPB and perforation have been
evaluated by many studies. However, we did not find any data
about the impact of diet on post-polypectomy complications.
Current guidelines also did not point out what kind of diet
should be taken for patients after polypectomy. In the present
study, we compared a regular diet with a restricted diet to eval-
uate the clinical effect on post-polypectomy AE. As demon-
strated by our data, patients on a regular diet were non-inferior
to a restricted diet in terms of AE and had a decreased LOS and
hospitalization cost.

Colonoscopic polypectomy is widely used to remove colo-
rectal polyps and has proven to reduce the incidence and
mortality of colorectal cancer [15]. However, complications of
polypectomy are encountered in clinical practice. Endoscopic
resection of colorectal lesions is associated with a low inci-
dence of significant complications, most commonly PPB,
PPES, and delayed perforation. The key risk factors of PPB
identified in previous studies include a lesion size of >30 mm,
proximal colon location, and presence of major co-
morbidities [7-10, 16]. As for delayed perforation, risk factors
include attempted en bloc snare excision for lesions of
>25mm, high-grade dysplasia/early cancer, and transverse
colon location [10]. Risk factors for PPES include right colonic
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Table 3. Subgroup analysis of patients with single polyp or multiple polyps in restricted diet group and regular diet group
Characteristic Single polyp (n=223) Multiple polyps (n=79)
Restricted Regular P-value Restricted Regular P-value
diet (n=112) diet (n=111) diet (n=36) diet (n=43)
Male, n (%) 78 (69.64) 70 (63.06) 0.298 28 (77.78) 31(72.09) 0.563
Age, years, mean *= SD 46.6 9.9 47.4+10.1 0.559 50.1+12.2 523+9.7 0.397
Operation time, min, mean * SD 154 +5.5 15.49 +491 0.945 18.1+6.5 17.6 £ 8.5 0.394
Adverse events, n (%) 1(0.89) 4(3.60) 0.212 1(2.78) 0 (0.00) 0.456
Hospitalization cost, ¥, mean + SD  8,646.50 =2,817.98  7,760.92 +2,535.98 0.004  8,685.78 +4,023.18  7,548.56 +2,711.82 0.173
Length of stay, days, mean * SD 49+17 41+14 < 0.001 46+16 37x13 0.020
Polypectomy modality, n (%) 0.073 0.682
HSP 77 (68.75) 88 (79.28) 22 (61.11) 27 (62.79)
EMR 35 (31.25) 23 (20.72) 4(11.11) 7 (16.28)
HSP & EMR 0 (0.00) 0 (0.00) 10 (27.78) 9(20.93)
Polyp size, mm, mean * SD 9.7+37 8.1+31 < 0.001 10.1+4.0 8.1+35 0.030
Endoscopic clip closure, n (%) 98 (87.50) 84 (75.68) 0.023 31(86.11) 28 (65.12) 0.033
EMR, endoscopic mucosal resection; HSP, hot snare polypectomy; SD, standard deviation.
Table 4. Subgroup analysis of patients who underwent HSP or EMR in restricted diet group and regular diet group
Characteristic HSP (n=214) EMR (n=69)
Restricted Regular P-value Restricted Regular P-value
diet (n=99) diet (n=115) diet (n=39) diet (n=230)
Male, n (%) 72 (72.73) 75 (65.22) 0.238 28 (71.79) 20 (66.67) 0.646
Age, years, mean + SD 47.7+10.4 48.3+10.3 0.678 45.8+10.3 49.1+10.5 0.193
Operation time, min, mean * SD 16.2 +6.0 15.2+4.8 0.166 14.8+4.2 18.3+9.1 0.113
Adverse events, n (%) 1(1.01) 3(2.61) 0.626 1(2.56) 1(3.33) 1.000
Length of stay, days, mean *+ SD 50+1.7 41+14 < 0.001 44+17 38+14 0.119
Hospitalization cost, ¥, mean = SD  8727.83=3,322.20  7,529.34 = 2,754.81 0.001 8,627.20+272136 8217.07+2,039.90  0.804
Size, mm, mean + SD 9.6 4.0 7.5+32 < 0.001 10.0+x34 9.5+3.0 0.511
EMR, endoscopic mucosal resection; HSP, hot snare polypectomy; SD, standard deviation.
Table 5. Multivariate analysis representing risk factors of adverse events in 302 patients after polypectomy
Variable B SE Wald P-value OR 95% CI of OR value
Lower Upper
Age 0.052 0.045 1.349 0.245 1.053 0.965 1.150
Polyp number -0.970 1.140 0.724 0.395 0.379 0.041 3.543
Diet group -0.624 0.879 0.504 0.478 0.536 0.096 3.000
Operating time 0.047 0.060 0.619 0.431 1.049 0.932 1.180

B, beta coefficient; SE, standard error; OR, odds ratio; CI, confidence interval.

resection, polyp size of >10mm, hypertension, and non-
polypoidal lesion morphologies [11]. Studies have not looked
at the effect of different diets on AE after polypectomy. In the
present study, we provided the comparative data about the
two different diet models. The AE rates of two groups were
similar and regular diet did not increase the AE rate, showing
that there was no necessity for fasting. To our knowledge,
most hospitals in China still adopt a restricted diet after poly-
pectomy to prevent possible complications. However, in most
countries in the world, colonoscopy, including polypectomy, is a
same-day procedure and no patients will be admitted after the
procedure. As shown by our data, the patients did not benefit
from fasting; on the contrary, regular diet was associated with a
reduction in LOS and hospitalization costs. Similar results were
seen on the subgroup analysis looking at different modalities. It

should be noted that our study only enrolled patients with pol-
yps of <20mm in maximum diameter, which may reduce the AE
rate of polypectomy. In order to reduce the potential risk and
protect the participants, patients with polyps of <20mm were
enrolled. However, this well-designed study provided a different
point of view, which challenged our traditional opinion and
practice in China. Further studies are needed to look at the
effects of different diets on larger-sized polyps and endoscopic
submucosal dissection (ESD).

There are a few limitations to this paper. First, this is a single-
center study, which may limit the generalizability of the study
results. Second, the study did not recruit patients with polyps of
>20mm in size, which reduced the AE rate of the study and made
it difficult to detect the significant difference. However, our study
is the first well-designed study comparing the clinical
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effectiveness of different diets on post-polypectomy AE, which
provides a new insight about our clinical management after poly-
pectomy. It is time to change Chinese traditional practice and
adopt a regular diet for post-polypectomy patients based on this
study. Moreover, our data also confirmed that the rate of AE is low
and that hospitalizing such patients is not necessary.

In conclusion, a regular diet rather than restricted diet
should be taken after polypectomy, which can shorten LOS and
save hospitalization costs without increasing the risk of post-
operative complications.
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