
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 May 26; 9(15): 3487-3795

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I May 26, 2021 Volume 9 Issue 15

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 15 May 26, 2021

OPINION REVIEW

COVID-19 combined with liver injury: Current challenges and management3487

Deng ML, Chen YJ, Yang ML, Liu YW, Chen H, Tang XQ, Yang XF

MINIREVIEWS

Cholesterol gallstones: Focusing on the role of interstitial Cajal-like cells3498

Fu BB, Zhao JN, Wu SD, Fan Y

Association of hidradenitis suppurativa with Crohn’s disease3506

Zhang M, Chen QD, Xu HX, Xu YM, Chen HJ, Yang BL

Surgical treatment of hepatocellular carcinoma in the era of COVID-19 pandemic: A comprehensive 
review of current recommendations

3517

Fancellu A, Sanna V, Scognamillo F, Feo CF, Vidili G, Nigri G, Porcu A

ORIGINAL ARTICLE

Retrospective Cohort Study

Critical prognostic value of the log odds of negative lymph nodes/tumor size in rectal cancer patients3531

Xie JB, Pang YS, Li X, Wu XT

Effectiveness of adjunctive corticosteroid therapy in patients with severe COVID-19: A retrospective 
cohort study

3546

Xiong B, He LM, Qin YY, Du H, Zhan Z, Zhou YH, Chen YK, Zhang A

Retrospective Study

Multifactor study of efficacy and recurrence in laparoscopic surgery for inguinal hernia3559

Chen WL, Deng QQ, Xu W, Luo M

Ultrasound-guided, direct suprainguinal injection for fascia iliaca block for total hip arthroplasty: A 
retrospective study

3567

Wang YL, Liu YQ, Ni H, Zhang XL, Ding L, Tong F, Chen HY, Zhang XH, Kong MJ

Changes in endoscopic patterns before and during COVID-19 outbreak: Experience at a single tertiary 
center in Korean

3576

Kim KH, Kim SB, Kim TN

Observational Study

Cleansing efficacy and safety of bowel preparation protocol using sodium picosulfate/magnesium citrate 
considering subjective experiences: An observational study

3586

Liu FX, Wang L, Yan WJ, Zou LC, Cao YA, Lin XC



WJCC https://www.wjgnet.com II May 26, 2021 Volume 9 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 15 May 26, 2021

Clinically significant endoscopic findings in patients of dyspepsia with no warning symptoms: A cross-
sectional study

3597

Mao LQ, Wang SS, Zhou YL, Chen L, Yu LM, Li M, Lv B

META-ANALYSIS

Effect of antifoaming agent on benign colorectal tumors in colonoscopy: A meta-analysis3607

Zhang H, Gong J, Ma LS, Jiang T, Zhang H

CASE REPORT

Subchondral bone as a novel target for regenerative therapy of osteochondritis dissecans: A case report3623

Zhang SY, Xu HH, Xiao MM, Zhang JJ, Mao Q, He BJ, Tong PJ

Progressive familial intrahepatic cholestasis — farnesoid X receptor deficiency due to NR1H4 mutation: A 
case report

3631

Czubkowski P, Thompson RJ, Jankowska I, Knisely AS, Finegold M, Parsons P, Cielecka-Kuszyk J, Strautnieks S, 
Pawłowska J, Bull LN

Postoperative pain due to an occult spinal infection: A case report3637

Kerckhove MFV, Fiere V, Vieira TD, Bahroun S, Szadkowski M, d'Astorg H

Combined cesarean delivery and repair of acute aortic dissection at 34 weeks of pregnancy during COVID-
19 outbreak: A case report 

3644

Liu LW, Luo L, Li L, Li Y, Jin M, Zhu JM

Brucellosis of unknown origin with haemophagocytic syndrome: A case report3649

Tian LH, Dong ZG, Chen XY, Huang LJ, Xiao PP

Recalcitrant paradoxical pustular psoriasis induced by infliximab: Two case reports3655

Xia P, Li YH, Liu Z, Zhang X, Jiang Q, Zhou XY, Su W

Needle tract seeding of papillary thyroid carcinoma after fine-needle capillary biopsy: A case report3662

Shi LH, Zhou L, Lei YJ, Xia L, Xie L

Metachronous pulmonary and pancreatic metastases arising from sigmoid colon cancer: A case report3668

Yang J, Tang YC, Yin N, Liu W, Cao ZF, Li X, Zou X, Zhang ZX, Zhou J

Infiltrating ductal breast carcinoma with monoclonal gammopathy of undetermined significance: A case 
report

3675

Ma Y, Cui S, Yin YJ

Roxadustat as treatment for a blood transfusion-dependent maintenance hemodialysis patient: A case 
report and review of literature

3680

Fei M, Wen XQ, Yu ZL, Kang T, Wu WH, Ou ST

Small bowel ulcer bleeding due to suspected clopidogrel use in a patient with clopidogrel resistance: A 
case report

3689

Lee SH, Ryu DR, Lee SJ, Park SC, Cho BR, Lee SK, Choi SJ, Cho HS



WJCC https://www.wjgnet.com III May 26, 2021 Volume 9 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 15 May 26, 2021

Recurrent abdominal pain due to small bowel volvulus after transabdominal preperitoneal hernioplasty: A 
case report and review of literature

3696

Man Y, Li BS, Zhang X, Huang H, Wang YL

Malignant giant cell tumor in the left upper arm soft tissue of an adolescent: A case report3704

Huang WP, Zhu LN, Li R, Li LM, Gao JB

Anesthetic management of bilateral pheochromocytoma resection in Von Hippel-Lindau syndrome: A case 
report

3711

Wang L, Feng Y, Jiang LY

Sarcomatoid carcinoma of the pancreas — a rare tumor with an uncommon presentation and course: A 
case report and review of literature

3716

Toledo PF, Berger Z, Carreño L, Cardenas G, Castillo J, Orellana O

Fulminant amebic colitis in a patient with concomitant cytomegalovirus infection after systemic steroid 
therapy: A case report 

3726

Shijubou N, Sumi T, Kamada K, Sawai T, Yamada Y, Ikeda T, Nakata H, Mori Y, Chiba H

Maisonneuve injury with no fibula fracture: A case report3733

Liu GP, Li JG, Gong X, Li JM

Alopecia treatment using minimally manipulated human umbilical cord-derived mesenchymal stem cells: 
Three case reports and review of literature

3741

Ahn H, Lee SY, Jung WJ, Lee KH

Pheochromocytoma in a 49-year-old woman presenting with acute myocardial infarction: A case report3752

Wu HY, Cao YW, Gao TJ, Fu JL, Liang L

Lymphangiomatosis associated with protein losing enteropathy: A case report3758

Ding XL, Yin XY, Yu YN, Chen YQ, Fu WW, Liu H

De novo multiple primary carcinomas in a patient after liver transplantation: A case report3765

Rao W, Liu FG, Jiang YP, Xie M

Contralateral hemopneumothorax after penetrating thoracic trauma: A case report3773

İşcan M

Bilateral posterior scleritis presenting as acute primary angle closure: A case report3779

Wen C, Duan H

Bilateral cerebral infarction in diabetic ketoacidosis and bilateral internal carotid artery occlusion: A case 
report and review of literature

3787

Chen YC, Tsai SJ



WJCC https://www.wjgnet.com IX May 26, 2021 Volume 9 Issue 15

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 15 May 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Wei Wang, MD, PhD, Associate Professor, Key 
Laboratory on Technology for Parasitic Disease Prevention and Control, Jiangsu Institute of Parasitic Diseases, 
Wuxi 214064, Jiangsu Province, China. wangwei@jipd.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® 
cites the 2019 impact factor (IF) for WJCC as 1.013; IF without journal self cites: 0.991; Ranking: 120 among 165 
journals in medicine, general and internal; and Quartile category: Q3. The WJCC's CiteScore for 2019 is 0.3 and 
Scopus CiteScore rank 2019: General Medicine is 394/529.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Liu; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 26, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 3586 May 26, 2021 Volume 9 Issue 15

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 May 26; 9(15): 3586-3596

DOI: 10.12998/wjcc.v9.i15.3586 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Cleansing efficacy and safety of bowel preparation protocol using 
sodium picosulfate/magnesium citrate considering subjective 
experiences: An observational study
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Abstract
BACKGROUND 
Research data from patient reports indicate that the least bearable part of 
colonoscopy is the administration of laxatives for bowel preparation.

AIM 
To observe the intestinal cleansing efficacy and safety of sodium picosulfate/ 
magnesium citrate and to discuss the patients’ experiences due to the procedure.

METHODS 
Subjects hospitalized in the International Medical Center Ward of Peking 
University International Hospital, Beijing, China, from April 29 to October 29, 
2020, for whom the colonoscopy was planned, were enrolled. Bowel preparation 
was performed using sodium picosulfate/magnesium citrate. The effect of bowel 
cleansing was evaluated according to the Ottawa Bowel Preparation Scale, 
defecation conditions and adverse reactions were recorded, and the comfort level 
and subjective satisfaction concerning medication were evaluated by the visual 
analogue scale/score (VAS).

RESULTS 
The bowel preparation procedure was planned for all patients enrolled, which 
included 42 males and 22 females. The results showed an average liquid 
rehydration volume of 3000 mL, an average onset of action for the first dose at 
89.04 min, an average number of bowel movements of 4.3 following the first dose, 
an average onset of action for the second dose at 38.90 min and an average 
number of bowel movements of 5.0 after the second dose. The total average 
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Ottawa Bowel Preparation Scale score was 3.6, with 93.55% of bowel preparations 
in the “qualified” and 67.74% in the “excellent” grade. The average VAS score of 
effect on sleep was 0, and the average VAS score of perianal pain was also 0. The 
average VAS score for ease of taking and taste perception of the bowel cleanser 
was 10. Side effects included mild to moderate nausea (15.63%), mild vomiting 
(4.69%), mild to moderate abdominal pain (7.81%), mild to moderate abdominal 
distension (20.31%), mild palpitation (7.81%) and mild dizziness (4.69%).

CONCLUSION 
Sodium picosulfate/magnesium citrate is effective and safe for bowel preparation 
before colonoscopy with high subjective patient acceptance, thus improving 
overall patient compliance.

Key Words: Sodium picosulfate/magnesium citrate; Bowel preparation; Cleansing efficacy; 
Adverse event

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: At present, intestinal cleansers commonly used in clinical practice are not yet 
able to fully meet their ideal requirements including efficacy, safety, affordability, 
better patient tolerance and acceptance. In our research, the “qualified’ bowel 
preparation rate achieved with sodium picosulfate/magnesium citrate was 93.55%, 
whereas the “excellent’ rate was 67.74%. Age and a personal history of constipation 
are independent risk factors that affect the optimal bowel preparation rate. 
Furthermore, we performed a statistical analysis on defecation. The results showed a 
low incidence of adverse reactions and good palatability, thereby improving the overall 
bowel preparation experience and subsequent patient compliance.

Citation: Liu FX, Wang L, Yan WJ, Zou LC, Cao YA, Lin XC. Cleansing efficacy and safety of 
bowel preparation protocol using sodium picosulfate/magnesium citrate considering subjective 
experiences: An observational study. World J Clin Cases 2021; 9(15): 3586-3596
URL: https://www.wjgnet.com/2307-8960/full/v9/i15/3586.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i15.3586

INTRODUCTION
With advances in endoscopy, colonoscopy has become indispensable in the screening, 
diagnosis and treatment of colon lesions[1,2]. The quality of bowel preparation is 
closely linked to the detection rates of colon lesions during colonoscopy. Meta-analysis 
has shown that low-quality bowel preparation significantly reduces the detection rate 
of adenomas, especially the detection rate of polyps ≤ 9 mm[3,4].

An ideal bowel preparation for colonoscopy should be safe, effective, well-tolerated 
and affordable. At present, a wide range of bowel cleansers are used including 
polyethylene glycol (PEG) electrolyte solution, magnesium sulfate, sodium phosphate 
and mannitol. However, none of these bowel cleansers can fully meet the requirements 
in clinical practice[5]. A prior study indicated that the administration of laxatives is the 
least bearable part of a colonoscopy[6]. Approximately 5%-15% of patients fail to 
complete the bowel preparation process due to the bad taste of the laxatives, the large 
volume intake and adverse events, such as abdominal distension, nausea and 
vomiting[7,8].

Sodium picosulfate/magnesium citrate (SPMC) is a dual-action laxative, which 
contains sodium picosulfate, magnesium oxide and citric acid. Sodium picosulfate is 
an irritant laxative, whereas magnesium citrate formed from magnesium oxide and 
citric acid when dissolved in water is an osmotic laxative. As shown by the results of 
phase III clinical studies in Taiwan, China and the United States, SPMC was better in 
tolerability and acceptability than the 2 L PEG/bisacodyl combination among the 
patients receiving bowel preparation, and the efficacy and safety of SPMC was 
noninferior to that of PEG[9,10]. Even though SPMC was officially approved and used 
in China in 2019, few studies have been conducted on Chinese patients. Therefore, we 
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P-Editor: Liu JH were prompted to investigate the efficacy, safety and tolerability of SPMC in bowel 
preparation among Chinese patients. During this study, the defecation frequency, 
satisfaction, incidence and severity of adverse events and any risk factors affecting the 
quality of bowel preparation were assessed.

MATERIALS AND METHODS
Subjects 
A total of 64 subjects (aged 18-75 years) who were hospitalized in the International 
Medical Center Ward of Peking University International Hospital, Beijing, China from 
April 29 to October 29, 2020 and for whom the colonoscopy was planned were 
recruited for the analysis. Patients with contraindications to colonoscopy, severe organ 
dysfunction, peptic ulcers, active inflammatory bowel disease, gastrointestinal 
obstruction or perforation, pregnant or breastfeeding were excluded. This trial was 
approved by the Ethics Committee of Peking University International Hospital, 
Beijing, China.

Laxative treatment regime 
SPMC was administered as granules [produced by Ferring Pharmaceuticals (China) 
Co. Ltd. under the Picolax trade name; batch number: R15996A; ingredients: 10 mg 
sodium picosulfate, 3.5 g magnesium oxide, and 12 g citric acid per bag]. Patients had a 
low-residue diet for at least 1 d before the examination and fasted from 6:00 pm the 
day before the treatment. Prior to administration, one bag of SPMC was poured into 
150 mL of cold water and stirred for 3 min to dissolve it. After 30 min, patients began 
to take the clear solution. The total amount of liquid intake required for consumption 
was adjusted to about 1.5 to 2 L at 500 mL/h according to bowel movement. At 4:00 
am on the day of the examination, patients ingested another bag of SPMC and 1.5 L of 
clear liquid at 750 mL/h with the same procedure.

Primary observation indicators
The Ottawa Bowel Preparation Scale (OBPS) was used to evaluate the effect of bowel 
preparation. The rectum/sigmoid colon, transverse colon/descending colon and 
ascending colon/cecum were scored separately. Given the five grades from cleanest to 
most soiled (0-4 points) combined with the total colon fluid volume score (a small, 
medium and large amount giving 0, 1 and 2 points, respectively), the total score could 
range between 0-14 points. A score of ≤ 7 was considered “qualified”, while a score of 
≤ 4 was considered “excellent” colon preparation[11]. Considering the high success 
rate and relatively low number of failures regarding the cleansing effect of laxative 
administration, the “excellent” bowel preparation rate was used as the endpoint of the 
efficacy of the protocol (Tables 1 and 2).

Secondary observation indicators
Defecation frequency: The following data were recorded separately: The time of the 
first and second oral administration of SPMC; the time when drinking liquid was 
required after taking the medicine; the time when drinking liquid had to be stopped; 
the time of the first bowel movement; the time of the last bowel movement; the 
number of bowel movements; and the total volume of liquid taken.

Bowel preparation experience: The visual analogue scale (VAS) was used to evaluate 
the subjective patient satisfaction and comfort level, with a score ranging from 0 (very 
poor) to 10 (very good). Subjective satisfaction included the ease of taking medication 
and taste perception, whereas comfort level comprised perianal pain and the effect of 
treatment on sleep. If the patient was not receiving bowel preparation for the first 
time, medication used in the past and the corresponding taste perception were also 
recorded.

Adverse reactions: Undesirable side effects such as nausea, vomiting, abdominal pain, 
bloating, palpitation, dizziness and other symptoms were recorded. Their degree was 
assessed during the bowel preparation.

Statistical methods: The continuous variables of normal distribution were expressed 
as mean ± SD, and the independent samples t-test was used to compare the means 
between groups. Continuous variables of non-normal distribution were represented as 
median (minimum, maximum), and the Wilcoxon rank-sum test was used for 
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Table 1 The Ottawa Bowel Preparation Scale (by colon segment)

Score Description

0 Excellent: Clearly visible mucosal detail with almost no stool residue; any fluid present is clear with hardly any stool residue

1 Good: Some turbid fluid or stool residue, but mucosal detail still visible without the need for washing/suctioning

2 Fair: Some turbid fluid of stool residue obscuring mucosal detail; however, mucosal detail becomes visible with suctioning; washing not needed

3 Poor: Stool present obscuring mucosal detail and contour; a reasonable view is obtained by suctioning and washing

4 Inadequate: Solid stool obscuring mucosal detail, which cannot be cleared by washing and suctioning

Table 2 The Ottawa Bowel Preparation Scale (total colon fluid)

Score Description

0 Small volume of fluid

1 Moderate volume of fluid

2 Large volume of fluid

Total score (obtained by adding up scores for each segment + total colon fluid score). Range: Minimum of 0 (excellent) to maximum of 14 (inadequate).

comparisons between groups. Categorical variables were expressed as rates or 
percentages, and the chi-square test was used for comparisons between groups. First, a 
single-factor logistic regression analysis was performed to determine significant risk 
factors, and a stepwise multivariate unconditional logistic regression analysis was 
performed on factors with P ≤ 0.10 to determine the independent risk factors that 
caused a lower than excellent bowel preparation rating (OBPS > 4). In this paper, P < 
0.05 was considered statistically significant. Statistical analyses were completed using 
SAS software (version 9.4; SAS Institute, Cary, NC, United States).

RESULTS
Baseline characteristics of subjects
A total of 64 patients (42 males and 22 females) with a mean age of 50 years were 
assessed. Of these, 32 cases had a body mass index > 25 kg/m2, and 32 cases had a 
body mass index ≤ 25 kg/m2 (Table 3). Forty-seven cases underwent colonoscopy for 
regular asymptomatic screening, a single patient had intermittent lower-left 
abdominal pain, 12 cases had a history of colonic polyps, 3 patients had chronic 
constipation, and 1 patient had chronic abdominal discomfort. Nine patients had a 
history of previous abdominal surgery of which three had undergone chole-
cystectomy, and one had undergone a cesarean section. A total of 42 patients 
underwent bowel preparation for the first time, and the previous bowel cleansers for 
the remaining patients were cleansers other than SPMC. Two subjects did not proceed 
with the colonoscopy after bowel preparation due to personal reasons.

Bowel cleansing effect
The effect of bowel preparation was evaluated by OBPS. The average score for the 
ascending colon and cecum was 1.4, the average score for the transverse colon and 
descending colon was 0.9, the average score for the rectum and sigmoid colon was 0.8, 
and the average score for total colon fluid volume was 0.5. The average total score was 
3.6. A high proportion (93.55%) of the bowel preparations were considered qualified 
(total score ≤ 7), and 67.74% of the bowel preparations were regarded as excellent 
(total score ≤ 4). Univariate analysis demonstrated that age and past occurrence of 
constipation may be related to the cleaning effect (P < 0.05) (Tables 4-6).

Defecation frequency
All 64 patients successfully completed the bowel preparation with an additional 
consumed volume of 3000 mL liquid. The average onset of action after the first dose 
was 89.04 min. The purgative took effect within 2 h in 76.56% (49/64) of patients, and 
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Table 3 Baseline characteristics of the study group, n (%)

Characteristics Study population, n = 64

Gender

Male 42 (65.63)

Female 22 (34.38)

BMI, mean, kg/m2 25.1

BMI > 25 32 (50.00)

BMI ≤ 25 32 (50.00)

Constipation 6 (9.38)

History of abdominal surgery 9 (14.06)

Indication

Screening 47 (73.44)

History of colon polyp 12 (18.75)

Chronic constipation 3 (4.69)

Diarrhea 0 (0.00)

Other 2 (3.13)

History of past colonoscopy 42 (65.63)

BMI: Body mass index.

Table 4 Efficacy, acceptability and tolerability of bowel preparation

Variables Score

OBPS (mean)

Ascending 1.4

Mid 0.9

Rectosigmoid 0.8

Total colon fluid 0.5

Overall (mean ± SD) 3.6 ± 0.312

Quality of bowel preparation, n (%)

Success rate (OBPS ≤ 7) 58 (93.55)

Excellence rate (OBPS ≤ 4) 42 (67.74)

Polyp detection rate (%) 36.9

Supplementary water intake (mL) 3000 (2250, 3800)

Sleep quality-VAS 0 (0, 6)

Anal pain-VAS 0 (0, 6)

Ease of drinking-VAS 10 (4, 10)

Taste-VAS 10 (5, 10)

OBPS: Ottawa Bowel Preparation Scale; SD: Standard deviation; VAS: Visual analogue scale/score.

78.13% (50/64) of patients finished their last defecation within 5 h after first dose 
consumption. The average number of bowel movements following the first dose was 
4.3. The second dose of purgative showed a more rapid onset of action with a shorter 
onset time on average (38.9 min) and higher proportion of patients receiving onset 
effects within 2 h (98.44%). The average bowel movements after the second dose was 
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Table 5 Univariate analysis

Variables Overall OBPS ≤ 4, n = 42 OBPS > 4, n = 20 Statistics P value

Age (mean ± SD) 50.20 ± 10.36 47.90 ± 8.90 55.50 ± 11.90 2.81 0.0066

Male 41 (65.63) 30 (71.40) 11 (55.00) 1.63 0.255

BMI 25.1 ± 4.0 25.4 ± 4.1 24.6 ± 3.9 -0.68 0.4963

≤ 25 31 (50.00) 19 (45.20) 12 (60.00)

> 25 31 (50.00) 23 (54.80) 8 (40.00)

Constipation 6 (9.38) 1 (2.40) 5 (25.00) 7.9301 0.0112

History of abdominal surgery 9 (14.06) 4 (9.50) 5 (25.00) 2.6151 0.133

Taking drugs 10 (15.63) 5 (11.90) 5 (25.00) 1.7175 0.269

Indications 2.348 0.141

Screening 45 (72.58) 33 (78.60) 12 (60.00)

Other 17 (27.42) 9 (21.40) 8 (40.00)

No history of past colonoscopy 40 (65.63) 29 (69.00) 11 (55.00) 1.1679 0.395

Minutes from 1st dose of Picolax 

First stool 73.0 (8, 243) 86.7 (8, 243) 98.2 (15, 230) 0.7234 0.4694

Last stool 169.3 ± 96.8 175.0 ± 104.8 158.1 ± 79.4 -0.64 0.5246

Minutes from 2nd dose of Picolax

First stool 38.9 ± 28.1 37.8 ± 28.5 42.8 ± 28.5 0.65 0.5212

Last stool 139.5 ± 63.1 140.9 ± 56.0 137.9 -0.18 0.8602

Water intake (mL) 3000.0 (2250, 3800) 2989.3 (2250, 3000) 2877.5 (2250, 3800) 3.6245 0.0569

Total frequency of defecation 9.0 (5, 21) 8.5 (5, 17) 9.0 (5, 21) 0.2819 0.779

Sleep disturbances (VAS > 1) 2.824 0.7271

Yes 20 15 (35.7) 5 (25.0)

No 42 27 (64.3) 15 (75.0)

Ease of drinking 0.01 1

Easy (VAS ≥ 9) 46 31 (73.8) 15 (75.0)

Hard (VAS < 9) 16 11 (26.2) 5 (25.0)

Taste 0.2214 1

Satisfied (VAS ≥ 9) 54 36 (85.7) 18 (90.0)

Dissatisfied (VAS < 9) 8 6 (14.3) 2 (10.0)

BMI: Body mass index; OBPS: Ottawa Bowel Preparation Scale; SD: Standard deviation; VAS: Visual analogue scale/score.

5.0 (Table 5 and Figure 1).

Bowel preparation experience
The VAS score was used to evaluate the subjective satisfaction and comfort level of 
patients. Here, subjective satisfaction included ease of taking and taste perception. The 
median VAS score for ease of taking was 10, and the median VAS score for taste 
perception was 10. The average VAS score for the taste perception of previous bowel 
cleansers was 5.5 for 17 patients who had previously undergone bowel preparation. 
This was statistically significant compared to the taste perception score for the SPMC 
treatment (10) (P < 0.01). The assessment of comfort level included perianal pain and 
effect on sleep. The median VAS score for effect on sleep was 0, and the median VAS 
score for perianal pain was 0 (Table 4).
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Table 6 Univariate logistic regression analysis for the group with Ottawa Bowel Preparation Scale > 4

Variable Regression coefficient SEM Statistics P value OR 95%CI

Age 0.0742 0.0299 6.1732 0.013 1.077 1.0160-1.1420

Male (n, %) 0.7156 0.5645 1.6071 0.2049 2.046 0.2677-6.1850

Constipation 2.6149 1.1362 5.2962 0.0214 13.665 1.4740-126.6990

CI: Confidence interval; OR: Odds ratio; SEM: Scanning electron microscope.

Figure 1 Timing of bowel movements after administration of Picolax. A: Hours from first Picolax dose to first bowel movement; B: Hours from first 
Picolax dose to last bowel movement of the day; C: Hours from second Picolax dose to first bowel movement; D: Hours from second Picolax dose to last bowel 
movement before colonoscopy.

Adverse reactions
Data on undesirable side effects showed mild nausea in 8 cases (12.5%), moderate 
nausea in 2 cases (3.13%), mild vomiting in 3 cases (4.69%), mild abdominal pain in 4 
cases (6.25%), moderate abdominal pain in one case (1.56%), mild abdominal 
distension in 11 cases (17.19%), moderate abdominal distension in 2 cases (3.13%), mild 
palpitation in 5 patients (7.81%) and mild dizziness in 3 patients (4.69%).

DISCUSSION
Due to the advancements in endoscopy technology[12-15], colonoscopy has become 
indispensable in the early screening, diagnosis and treatment of colorectal cancer. The 
Expert Consensus on Early Diagnosis and Screening Strategies for Colorectal Tumors 
in China recommends people between 40 and 74 years of age to screen for early 
colorectal cancer[16]. Colonoscopy is regarded as the gold standard for the early 
diagnosis of colorectal cancer. Adequate bowel preparation ensures the accuracy of the 
examination[3]. A total of 93004 patients from the National Endoscopy Database were 
analyzed in a retrospective study in the United States, and only 71501 (76.9%) 
participants were found to have had satisfactory bowel preparation. In addition, it was 
shown that inadequate bowel preparation has a strong impact on the diagnosis of 
polyps ≤ 9 mm and other lesions[4]. According to the updated bowel preparation 
guidelines in China and Europe[5,17], endoscopists should evaluate bowel preparation 
efficiency during colonoscopy, and medical institutions should regularly monitor the 
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eligibility of bowel preparation for subsequent procedures[16,17].
PEG electrolyte, a commonly used bowel cleanser in China, is an osmotic laxative 

that cleanses the intestine while necessitating the intake of large amounts of liquid 
orally[18,19]. Domestic studies have found that both the solution and powder of PEG 
electrolyte have good bowel cleansing effects, with “qualified” bowel preparation rates 
of 84.0% and 81.5%, respectively[20]. The rate of “qualified” bowel preparation 
achieved by a split-dose of 3 L of orally administered PEG electrolyte can reach 89.9%, 
while the “excellent” rate is 78.0%[21]. Research suggests that the rate of a “qualified” 
bowel preparation program involving 2 L of PEG electrolyte is 72.5%-90.6%[22-24]. 
Studies have shown that SPMC has equivalent or better intestinal cleansing effects 
than 2 L of PEG electrolyte[10]. Gao et al[25] conducted a self-controlled case series 
with patients who were administered enteric coated aspirin tablets for capsule 
endoscopy for an extended period and found that SPMC had the same bowel 
preparation effect as PEG electrolyte and was more readily accepted by patients[25].

In the present study, the “qualified” bowel preparation rate achieved by SPMC was 
93.55%, whereas the “excellent” rate was 67.74%, which was similar to the results of 
other studies[26-30]. The generally accepted standard of criteria for eligibility for 
bowel preparation is the OBPS with scores ≤ 7[5]. Considering the small number (4 
cases, 6.5%) of unqualified bowel preparations in this cohort, we used “excellent” 
bowel preparation (OBPS ≤ 4) as the grouping condition and performed simple and 
multiple logistic regression analysis. The results suggest that age and history of 
constipation are independent risk factors that affect the “excellent” bowel preparation 
rate. Prior research has suggested that patient education, a low-residue diet 3 d before 
endoscopy and other techniques may increase the “excellent” bowel preparation rate 
of SPMC in elderly patients and patients with previous constipation[5].

Due to the undesirable taste of bowel cleansers and the large liquid volume intake 
for wash-out, a median completion rate of bowel preparation for sodium phosphate of 
97.0% (67%-100%) and a median completion rate for PEG electrolyte of 89.5% (53%-
98%) were reported[31]. Even questionnaires have indicated that the main reason for 
patients not undergoing colonoscopy is a refusal to undergo the bowel preparation 
procedure[32-34]. Therefore, an increasing number of studies have focused on the 
intestinal cleanser administration experience. In the present study, all patients taking 
SPMC completed the bowel preparation procedure successfully and also rated a 
median VAS score of 10 for ease of taking and 10 for taste. Among the 22 patients who 
had previously undergone bowel preparation, the median VAS score for the taste of 
previous bowel cleansers (all non-SPMC) was 5.5, which was significantly lower than 
that of SPMC (10), (P < 0.01). Moreover, the average VAS score for disturbance to sleep 
in the SPMC group was 0, while the average VAS score for perianal pain was 0. These 
scores are comparable to those suggested by previous research results. It has been 
extensively reported that overall bowel preparation experience of SPMC is better than 
that of traditional laxatives because the taste is better[35]. According to the present 
study, a median volume of 3000 mL of clear fluid for rehydration can still provide 
ideal patient satisfaction and bowel preparation effects.

We further performed a statistical analysis on defecation frequency after SPMC 
administration to optimize the clinical guidance program. Our results show that the 
mean period of time from the first dose of SPMC to first bowel movement was 89.4 
minutes. After the first dose of SPMC, 49 patients (76.57%) patients had the first bowel 
movement within 2 h, and 50 patients (78.13%) had the last bowel movement within 5 
h. The average number of bowel movements after the first dose was 4.3. The mean 
period from the second dose of SPMC to the first bowel movement was 38.9 min. After 
the second dose of SPMC, 63 patients (98.44%) had the first bowel movements within 2 
h, and 62 patients (96.89%) finished their last bowel movements within 5 h. Another 
study in children showed that the time from the first dose of SPMC to the first bowel 
movement was within 11 h, and the time to the last bowel movement was within 13 h. 
Also, the time period from the second SPMC dose to the first bowel movement was 2 
h, and the last bowel movement was within 7 h[30]. Bowel preparation guidelines 
issued by the European Society of Gastrointestinal Endoscopy in 2019 recommended 
that the last bowel cleanser should be taken within 5 h before colonoscopy, and bowel 
preparation should be completed 2 h prior to the procedure. In summary, we suggest 
that the first dose of SPMC should be taken orally on the day before the examination 
and at least 5 h before going to bed to reduce its impact on sleep. Additionally, the 
second dose should be taken within 5 h before colonoscopy to obtain a better colon 
cleansing effect.

The common adverse reactions of bowel cleansers include nausea, vomiting, 
abdominal pain, bloating and headaches. As reported by previous research, patients 
taking SPMC for bowel preparation showed lower rates of adverse events than those 
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of patients taking PEG (general malaise: 30% vs 49%; nausea: 20% vs 49%; vomit: 3% vs 
20%). A number of studies also suggest no difference in the adverse reaction rates of 
SPMC compared with PEG[25]. A retrospective observational study of 147832 patients 
by Harewood et al[33] showed that both the SPMC group (n = 99237) and the PEG 
group (n = 48595) had a low incidence of adverse events, such as acute renal insuffi-
ciency and hypotension within 30 d after bowel preparation[33]. In this study, 15.63% 
of patients had mild to moderate nausea, 4.69% experienced mild vomiting, 7.81% 
suffered from mild to moderate abdominal pain and 20.31% were affected by mild to 
moderate abdominal distension. Taken together, these results suggest that SPMC has a 
lower incidence rate of adverse reactions and is safe for bowel preparation.

The limitation of the current study is that all participants were recruited from a 
single center with a relatively small sample size, which may affect the applicability of 
the results to a wider population. Therefore, we propose large-scale, prospective, 
randomized, controlled studies in the future to further confirm and explore the 
optimization of bowel preparation with SPMC.

CONCLUSION
In summary, we conclude that bowel preparation using SPMC achieves a highly 
qualified rating, a high rate of excellence, a low incidence of adverse reactions and 
good palatability, thereby improving the overall bowel preparation experience and 
subsequent patient compliance.

ARTICLE HIGHLIGHTS
Research background
Bowel cleansing is important for successful colonoscopy, but the ideal clearing agent 
and volume are yet to be determined in China. A small-volume bowel cleansing agent 
is important for patient compliance. However, the general bowel preparation regimen 
in China is based on a large volume of polyethylene glycol.

Research motivation
In China, there is scarce evidence and few studies that observe the bowel cleansing 
effect of small-volume agents such as sodium picosulfate/magnesium citrate (SPMC). 
Therefore, to evaluate and optimize the use of SPMC is of important significance for 
improving patient tolerability during colonoscopy.

Research objectives
We observed bowel cleansing effectiveness and safety as well as patient-centered 
clinical characteristics, such as the pattern of defecation, acceptance and tolerability 
during bowel preparation.

Research methods
We included patients who were hospitalized and underwent colonoscopy from April 
29 to October 29, 2020. Subjects received SPMC as a bowel cleansing agent. The bowel 
cleansing effect was evaluated according to the Ottawa Bowel Preparation Scale 
(OBPS). Defecation conditions and adverse reactions were recorded. The comfort level 
and subjective satisfaction towards medication were evaluated by the visual analogue 
scale/score (VAS).

Research results
A total of 64 subjects receiving SPMC were included in the study. The rate of 
successful bowel preparation (OBPS ≤ 7) was 93.55% in this cohort, with 67.74% 
showing “excellent” bowel preparation (OBPS ≤ 4). Although the median additional 
liquid volume was 3000 mL, the median visual analogue score for ease of taking and 
taste perception of the bowel cleanser was excellent, indicating a well-tolerated profile 
of SPMC. Univariate analysis and logistic regression analysis for subjects with OBPS > 
4 indicated that age and previous constipation were risk factors for a suboptimal 
bowel cleansing effect.



Liu FX et al. Bowel preparation protocol using SPMC

WJCC https://www.wjgnet.com 3595 May 26, 2021 Volume 9 Issue 15

Research conclusions
The present study indicates that sodium picosulfate with magnesium citrate provides 
optimal bowel cleansing effects as well as a more positive patient experience 
regardless of whether they had had a previous colonoscopy experience or not. 
Enhanced bowel preparation should be considered in elderly patients and constipated 
patients to improve the bowel cleansing effect.

Research perspectives
The present study is the first large-sample, observational study on patient-centered 
clinical characteristics after SPMC administration in China, providing evidence for 
clinical treatment and clinical guidance for subsequent randomized controlled studies.
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