ISSN 2307-8960 (online)

World Journal of

World ] Clin Cases 2022 June 6; 10(16): 5124-5517

Published by

JBaishideng®



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 16 June 6, 2022

OPINION REVIEW
5124  Malignant insulinoma: Can we predict the long-term outcomes?

Cigrovski Berkovic M, Ulamec M, Marinovic S, Balen I, Mrzljak A

MINIREVIEWS
5133  Practical points that gastrointestinal fellows should know in management of COVID-19
Sahin T, Simsek C, Balaban HY

5146 Nanotechnology in diagnosis and therapy of gastrointestinal cancer

Liang M, Li LD, Li L, Li S

5156  Advances in the clinical application of oxycodone in the perioperative period

Chen HY, Wang ZN, Zhang WY, Zhu T

ORIGINAL ARTICLE

Clinical and Translational Research
5165  Circulating miR-627-5p and miR-199a-5p are promising diagnostic biomarkers of colorectal neoplasia

Zhao DY, Zhou L, Yin TF, Zhou YC, Zhou GYJ, Wang QQ, Yao SK

Retrospective Cohort Study
5185  Management and outcome of bronchial trauma due to blunt versus penetrating injuries

Gao JM, Li H, Du DY, Yang J, Kong LW, Wang JB, He P, Wei GB

Retrospective Study

5196  Ovarian teratoma related anti-N-methyl-D-aspartate receptor encephalitis: A case series and review of the
literature

Li SJ, Yu MH, Cheng J, Bai WX, Di W

5208  Endoscopic surgery for intraventricular hemorrhage: A comparative study and single center surgical
experience

Wang FB, Yuan XW, Li JX, Zhang M, Xiang ZH

5217  Protective effects of female reproductive factors on gastric signet-ring cell carcinoma
Li Y, Zhong YX, Xu Q, Tian YT

5230  Risk factors of mortality and severe disability in the patients with cerebrovascular diseases treated with
perioperative mechanical ventilation

Zhang JZ, Chen H, Wang X, Xu K

WJCC | https://www.wjgnet.com I June 6,2022 | Volume10 | Issuel6 |

Jaishideng®



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 16 June 6, 2022

5241  Awareness of initiative practice for health in the Chinese population: A questionnaire survey based on a
network platform

Zhang YQ, Zhou MY, Jiang MY, Zhang XY, Wang X, Wang BG

5253  Effectiveness and safety of chemotherapy for patients with malignant gastrointestinal obstruction: A
Japanese population-based cohort study

Fujisawa G, Niikura R, Kawahara T, Honda T, Hasatani K, Yoshida N, Nishida T, Sumiyoshi T, Kiyotoki S, Ikeya T, Arai M,
Hayakawa Y, Kawai T, Fujishiro M
Observational Study

5266  Long-term outcomes of high-risk percutaneous coronary interventions under extracorporeal membrane
oxygenation support: An observational study

Huang YX, Xu ZM, Zhao L, Cao Y, Chen Y, Qiu YG, Liu YM, Zhang PY, He JC, Li TC

5275  Health care worker occupational experiences during the COVID-19 outbreak: A cross-sectional study

Li XF, Zhou XL, Zhao SX, Li YM, Pan SQ

Prospective Study

5287  Enhanced recovery after surgery strategy to shorten perioperative fasting in children undergoing non-
gastrointestinal surgery: A prospective study

Ying Y, Xu HZ, Han ML

5297  Orthodontic treatment combined with 3D printing guide plate implant restoration for edentulism and its
influence on mastication and phonic function

Yan LB, Zhou YC, Wang Y, Li LX

Randomized Controlled Trial

5306  Effectiveness of psychosocial intervention for internalizing behavior problems among children of parents
with alcohol dependence: Randomized controlled trial

Ombkarappa DB, Rentala S, Nattala P

CASE REPORT
5317  Crouzon syndrome in a fraternal twin: A case report and review of the literature

Li XJ, SuJM, Ye XW

5324  Laparoscopic duodenojejunostomy for malignant stenosis as a part of multimodal therapy: A case report

Murakami T, Matsui Y

5331  Chordoma of petrosal mastoid region: A case report

Hua JJ, Ying ML, Chen ZW, Huang C, Zheng CS, Wang YJ

5337  Pneumatosis intestinalis after systemic chemotherapy for colorectal cancer: A case report

Liu H, Hsieh CT, Sun JM

5343  Mammary-type myofibroblastoma with infarction and atypical mitosis-a potential diagnostic pitfall: A
case report

Zeng YF, Dai YZ, Chen M

Guieidenge WICC | https://www.wjgnet.com I June 6,2022 | Volume10 | Issuel6 |



Contents

World Journal of Clinical Cases

Thrice Monthly Volume 10 Number 16 June 6, 2022

5352

5359

5365

5373

5380

5387

5394

5400

5406

5414

5420

5428

5435

5441

Comprehensive treatment for primary right renal diffuse large B-cell lymphoma with a renal vein tumor
thrombus: A case report

He J, Mu Y, Che BW, Liu M, Zhang WJ, Xu SH, Tang KF

Ectopic peritoneal paragonimiasis mimicking tuberculous peritonitis: A care report

Choi JW, Lee CM, Kim SJ, Hah SI, Kwak JY, Cho HC, Ha CY, Jung WT, Lee OJ

Neonatal hemorrhage stroke and severe coagulopathy in a late preterm infant after receiving umbilical
cord milking: A case report

Lu 'Y, Zhang ZQ

Heel pain caused by os subcalcis: A case report

Saijilafu, Li SY, Yu X, Li ZQ, Yang G, Lv JH, Chen GX, Xu RJ

Pulmonary lymphomatoid granulomatosis in a 4-year-old girl: A case report

Yao JW, Qiu L, Liang P, Liu HM, Chen LN

Idiopathic membranous nephropathy in children: A case report

Cui KH, Zhang H, Tao YH

Successful treatment of aortic dissection with pulmonary embolism: A case report

Chen XG, Shi SY, Ye YY, Wang H, Yao WF, Hu L

Renal papillary necrosis with urinary tract obstruction: A case report

Pan HH, Luo YJ, Zhu QG, Ye LF

Glomangiomatosis - immunohistochemical study: A case report

Wu RC, Gao YH, Sun WW, Zhang XY, Zhang SP

Successful living donor liver transplantation with a graft-to-recipient weight ratio of 0.41 without portal
flow modulation: A case report

Kim SH

Treatment of gastric hepatoid adenocarcinoma with pembrolizumab and bevacizumab combination
chemotherapy: A case report

Liu M, Luo C, Xie ZZ, Li X

Ipsilateral synchronous papillary and clear renal cell carcinoma: A case report and review of literature

Yin J, Zheng M

Laparoscopic radical resection for situs inversus totalis with colonic splenic flexure carcinoma: A case
report

Zheng ZL, Zhang SR, Sun H, Tang MC, Shang JK

PIGN mutation multiple congenital anomalies-hypotonia-seizures syndrome 1: A case report

Hou F, Shan S, Jin H

JBaishideng®

WJCC | https://www.wjgnet.com 111 June 6,2022 | Volume10 | Issuel6 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 16 June 6, 2022

5446  Pediatric acute myeloid leukemia patients with i(17)(q10) mimicking acute promyelocytic leukemia: Two
case reports

Yan HX, Zhang WH, Wen JQ, Liu YH, Zhang BJ, Ji AD

5456  Fatal left atrial air embolism as a complication of percutaneous transthoracic lung biopsy: A case report
Li YW, Chen C, Xu Y, Weng QP, Qian SX

5463  Diagnostic value of bone marrow cell morphology in visceral leishmaniasis-associated hemophagocytic
syndrome: Two case reports

Shi SL, Zhao H, Zhou BJ, Ma MB, Li XJ, Xu J, Jiang HC

5470  Rare case of hepatocellular carcinoma metastasis to urinary bladder: A case report

Kim Y, Kim YS, Yoo JJ, Kim SG, Chin S, Moon A

5479  Osteotomy combined with the trephine technique for invisible implant fracture: A case report

Chen LW, Wang M, Xia HB, Chen D

5487  Clinical diagnosis, treatment, and medical identification of specific pulmonary infection in naval pilots:
Four case reports

Zeng J, Zhao GL, Yi JC, Liu DD, Jiang YQ, Lu X, Liu YB, Xue F, Dong J

5495  Congenital tuberculosis with tuberculous meningitis and situs inversus totalis: A case report
Lin H, Teng S, Wang Z, Liu QY

5502  Mixed large and small cell neuroendocrine carcinoma of the stomach: A case report and review of
literature

Li ZF, Lu HZ, Chen YT, Bai XF, Wang TB, Fei H, Zhao DB

LETTER TO THE EDITOR
5510 Pleural involvement in cryptococcal infection

Georgakopoulou VE, Damaskos C, Sklapani P, Trakas N, Gkoufa A

5515  Electroconvulsive therapy plays an irreplaceable role in treatment of major depressive disorder

Ma ML, He LP

Bishidenge WVJCC | https://www.wjgnet.com IX June6,2022 | Volume10 | Issuel6 |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 16 June 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Shivanshu Misra, MBBS, MCh, MS, Assistant Professor,
Surgeon, Department of Minimal Access and Bariatric Surgery, Shivani Hospital and IVF, Kanpur 208005, Uttar
Pradesh, India. shivanshu_medico@rediffmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | 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 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: X# Guo; Production Department Director: Xiang Ii; Editorial Office Director: Jin-Iei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

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

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm https://www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
June 6, 2022 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 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

JBaishideng®

WJCC | https://www.wjgnet.com X June6,2022 | Volume10 | Issuel6 |


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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i16.5287

World Journal of
Clinical Cases

World ] Clin Cases 2022 June 6; 10(16): 5287-5296

ISSN 2307-8960 (online)

Prospective Study

ORIGINAL ARTICLE

Enhanced recovery after surgery strategy to shorten perioperative
fasting in children undergoing non-gastrointestinal surgery: A

prospective study

Yan Ying, Hong-Zhen Xu, Meng-Lan Han

Specialty type: Pediatrics

Provenance and peer review:

Unsolicited article; Externally peer

reviewed.
Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): 0

Grade B (Very good): B
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Di Meglio L, Italy;
Syahputra DA, Indonesia

Received: November 23, 2021

Peer-review started: November 23,

2021

First decision: March 23, 2022
Revised: April 2, 2022
Accepted: April 29, 2022
Article in press: April 29, 2022
Published online: June 6, 2022

Jaishideng®

WJCC | https://www.wjgnet.com 5287

Yan Ying, Hong-Zhen Xu, Meng-Lan Han, Department of General Surgery, Children's Hospital of
Zhejiang University School of Medicine, Hangzhou 310052, Zhejiang Province, China

Corresponding author: Hong-Zhen Xu, MS, Department of General Surgery, Children's
Hospital of Zhejiang University School of Medicine, No. 3333 Bingsheng Road, Binjiang
Distract, Hangzhou 310052, Zhejiang Province, China. azureming(@zju.edu.cn

Abstract

BACKGROUND
Enhanced recovery after surgery strategies are increasingly implemented to
improve the management of surgical patients.

AIM
To evaluate the effects of new perioperative fasting protocols in children = 3 mo of
age undergoing non-gastrointestinal surgery.

METHODS

This prospective pilot study included children = 3 mo of age undergoing non-
gastrointestinal surgery at the Children’s Hospital (Zhejiang University School of
Medicine) from January 2020 to June 2020. The children were divided into either a
conventional group or an ERAS group according to whether they had been
enrolled before or after the implementation of the new perioperative fasting
strategy. The children in the conventional group were fasted using conventional
strategies, while those in the ERAS group were given individualized fasting
protocols preoperatively (6-h fasting for infant formula/non-human milk/solids,
4-h fasting for breast milk, and clear fluids allowed within 2 h of surgery) and
postoperatively (food permitted from 1 h after surgery). Pre-operative and
postoperative fasting times, pre-operative blood glucose, the incidence of
postoperative thirst and hunger, the incidence of perioperative vomiting and
aspiration, and the degree of satisfaction were evaluated.

RESULTS

The study included 303 patients (151 in the conventional group and 152 in the
ERAS group). Compared with the conventional group, the ERAS group had a
shorter pre-operative food fasting time [11.92 (4.00, 19.33) vs 13.00 (6.00, 20.28) h, P
< 0.001), shorter preoperative liquid fasting time [3.00 (2.00, 7.50) vs 12.00 (3.00,
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20.28) h, P < 0.001], higher preoperative blood glucose level [5.6 (4.2, 8.2) vs 5.1 (4.0, 7.4) mmol/L, P
< 0.001], lower incidence of thirst (74.5% vs 15.3%, P < 0.001), shorter time to postoperative feeding
[1.17 (0.33, 6.83) vs 6.00 (5.40, 9.20), P < 0.001], and greater satisfaction [7 (0, 10) vs 8 (5, 10), P <
0.001]. No children experienced perioperative aspiration. The incidences of hunger, perioperative
vomiting, and fever were not significantly different between the two groups.

CONCLUSION

Optimizing fasting and clear fluid drinking before non-gastrointestinal surgery in children = 3 mo
of age is possible. It is safe and feasible to start early eating after evaluating the recovery from
anesthesia and the swallowing function.

Key Words: Enhanced recovery after surgery; Fasting; Water deprivation; Pre-operative period; Postoperative
period; Intraoperative complications; Postoperative complications

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study aimed to evaluate the effects of new perioperative fasting protocols in children > 3 mo
of age undergoing non-gastrointestinal surgery. Through multi-disciplinary collaboration and information
transformation, it is possible to optimize the fasting and clear fluid drinking process before non-
gastrointestinal surgery in children > 3 mo of age. For children with non-gastrointestinal surgery, it is also
safe and feasible to start early eating after evaluating the recovery from anesthesia and the swallowing
function.

Citation: Ying Y, Xu HZ, Han ML. Enhanced recovery after surgery strategy to shorten perioperative fasting in
children undergoing non-gastrointestinal surgery: A prospective study. World J Clin Cases 2022; 10(16): 5287-
5296

URL: https://www.wjgnet.com/2307-8960/full/v10/i16/5287 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i16.5287

INTRODUCTION

Enhanced recovery after surgery[1] is an evidence-based, interdisciplinary approach for the care of
surgical patients, and it was first proposed by Henrik Kehlet and colleagues more than 20 years ago[2,
3]. The aim of ERAS is to optimize perioperative management strategies in order to improve prognosis,
shorten perioperative hospital stay, and reduce complications, readmissions, and overall treatment costs
[3]. The implementation of ERAS requires a multidisciplinary team that includes surgeons, anesthetists,
and nursing staff[3]. ERAS has provided numerous recommendations to improve perioperative
management of the patient, such as shortening the period of perioperative fasting, the use of minimally-
invasive surgical techniques, the careful maintenance of fluid balance, early oral feeding after surgery,
minimal use of drains/tubes, and early mobilization[3,4].

Shortening the pre-operative fasting time is one of the focuses of ERAS. Traditionally, fasting from
midnight before an operation has been recommended to minimize the risk of aspiration[5].
Nevertheless, fasting from midnight increases insulin resistance and is not comfortable for the patient
[6]. Furthermore, complete gastric emptying occurs within 90 min[7], and the consumption of 300 mL of
clear fluid 2 h before surgery does not affect gastric volume or pH[8]. Notably, meta-analyses of
randomized controlled trials have found that shortening the pre-operative fluid fasting duration does
not increase the risk of adverse outcomes such as aspiration or regurgitation in adults[9] and children
[10]. Guidelines from the American Society of Anesthesiologists[11,12] and the European Society of
Anaesthesiology[13] recommend that children undergoing surgery should fast from the intake of solid
food, non-human milk, and infant formula for 2 6 h, breast milk for > 4 h, and clear fluids for = 2 h. The
guidelines issued by the Chinese Society of Anesthesiologists are very similar, except that children can
be given <5 mL/kg of clear fluids, up to a maximum volume of 300 mL, within the 2-h period before
surgery. Importantly, several studies have indicated that the implementation of these guidelines is
suboptimal, with many pediatric patients being fasted for longer time periods than those recommended.
For example, a study of children in the United States described pre-operative fasting times of 14.1 + 6.3 h
for food, 9.3 £ 6.6 h for breast milk, and 12.6 + 5.9 h for clear liquids[14], and comparable results have
been reported by studies in Europe[15], Australia[16], and Africa[17]. Importantly, implementing

specific strategies to reduce pre-operative fasting times can improve adherence to the current guidelines
[18,19].
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Another important focus of ERAS is the early introduction of oral nutrition postoperatively. The
European Society of Anaesthesiology recommends restoring liquid intake within 3 h after surgery[13],
and a recent consensus statement encourages the early oral intake of fluids and solids after abdominal
surgery[20]. Indeed, allowing adult patients to eat normal food on the day of surgery has been reported
to shorten the time to resumption of bowel function, reduce the length of hospital stay, and decrease the
incidence of postoperative complications[21-24]. Postoperative fasting can induce discomfort and
anxiety in children due to thirst and hunger. Furthermore, early postoperative feeding in children has
been reported to reduce the levels of hunger, thirst, and pain, shorten the time to first flatus/stool, and
decrease infection rates, without increasing the incidence of vomiting[25-27]. Nevertheless, most
hospitals still abide by the strategy of restricting food intake until > 6 h after surgery. Moreover, data are
very limited regarding the potential benefits and safety of early postoperative feeding in children in
China.

Recently, the General Surgery Department of our hospital has cooperated with other departments,
including the Anesthesia Department, Operating Room, and Information Department, to implement a
series of strategies to align our pre-operative and postoperative fasting protocols with the ERAS
recommendations. The aim of this prospective pilot study of children > 3 mo of age undergoing non-
gastrointestinal surgery was to evaluate the effects of the new perioperative fasting protocols on pre-
operative and postoperative fasting times and the incidences of thirst, hunger, vomiting, aspiration, and
postoperative fever. It is anticipated that the procedures and findings described in this study would
facilitate the optimization of perioperative fasting strategies in other surgical departments, especially in
China.

MATERIALS AND METHODS
Study design and patients

This prospective pilot study included children undergoing non-gastrointestinal surgery at the General
Surgery Department/Surgical Endoscopic Center of the Children’s Hospital (Zhejiang University School
of Medicine) between January 2020 and June 2020. The inclusion criteria were: (1) Age = 3 mo of age; (2)
Children undergoing elective non-gastrointestinal surgery; and (3) ASA grade I-1I[28]. The exclusion
criteria were: (1) Gastrointestinal dysfunction (such as gastroesophageal reflux or gastrointestinal tract
obstruction); (2) Obesity; (3) Difficult airway; (4) Cerebral injury; (5) Intracranial hypertension; (6)
Coma; (7) Anesthesia time > 3 h, which would result in drug accumulation that would require a longer
period of postoperative food and water fasting; or (8) Cardiac or renal dysfunction. The study was
approved by the Ethics Committee of the Children’s Hospital, Zhejiang University School of Medicine.
All children and their guardians provided informed consent for the study.

Patient grouping

The study participants were divided into two groups according to whether they had been enrolled
before or after the implementation of the new perioperative fasting strategy. Children who underwent
surgery between January 8, 2020 and April 5, 2020 were managed using a conventional fasting protocol
(see below) and allocated to a conventional group. Children who underwent surgery between April 6,
2020 and June 20, 2020 were managed using a fasting protocol based on ERAS recommendations (see
below) and allocated to an ERAS group. The study aimed to have at least 150 patients in each group.

Perioperative fasting protocols

In the conventional control group, the traditional perioperative fasting plan was used. In order to meet
the requirements of 8 h without food and 4 h without water before the operation, a "batch fasting" was
implemented. The responsible doctor arranged the banned food/water at 00:00, 2:00, and 4:00 in batches
according to the operating room planning. After the operation, food and water were prohibited for 6 h
in accordance with the current nursing routine requirements, and anesthesia recovery and swallowing
function were not routinely evaluated. After 6 h, small amounts of rice soup, porridge, and other soft
foods were allowed, and the patients were gradually shifted to a normal diet.

For children in the ERAS group, pre-operative fasting was based on the current guidelines in the
United States, Europe, and China: <5 mL/kg of clear fluids, up to a maximum volume of 300 mL, were
permitted within the 2 h before surgery; fasting period of 4 h for breast milk; fasting period of 6 h for
formula milk, non-human milk, and starchy solids; and fasting period of 8 h for solids such as fat and
meat. In order to implement an individualized pre-operative fasting protocol, the estimated start time of
the operation for each patient was calculated on the day before surgery according to the order of the
surgical list (which was decided by the surgical team) and the mean duration of each type of operation
(which had been calculated from data obtained from the surgical anesthesia system). The nurse on the
night shift re-assessed any risk factors that might influence the timing or lead to the cancellation of the
operation. On the day of surgery, the progress of the surgical list was continuously monitored from the
information system by the chief nurse or another staff member, and any delays in surgery were reported
to the appropriate nursing staff and patient/parents so that the fasting times could be adjusted
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accordingly. Postoperatively, the children in the ERAS group were allowed to have food intake from 1 h
after surgery, provided that they passed a safety assessment requiring a Steward recovery score > 4[29]
and a water swallow test score of 1-2, i.e., able to drink 2-5 mL (children aged < 1 year) or 5-10 mL
(children aged = 1 year) of water in one or two attempts within 5 s. Liquid food was provided initially,
and semi-liquid food (such as porridge) was provided 15 min later. The volume of the initial diet was
half the regular feeding volume. A return to a normal diet was made gradually.

The implementation of the individualized fasting protocol for children in the ERAS group involved
the training of medical staff at departmental meetings, which was led by the investigators in charge of
reviewing the available literature and creating the new strategy. A slide deck was prepared to facilitate
the training sessions. The patients and their parents were also informed about the fasting protocol, and
the advantages of drinking clear liquids within the 2 h before surgery were emphasized. A simplified
slide deck was used to help convey the relevant information to the patients and parents.

Data collection

All data were collected by trained investigators from our department through face-to-face questioning,
reviewing medical records, and observation. The pre-operative food fasting time (the time from the last
intake of food to transfer to the theatre) and liquid fasting time (the time from the last intake of clear
liquids to transfer to the theatre) were recorded by the nurse who transferred the child to the operating
room through inquiry of the parents. A venous blood sample for the measurement of pre-operative
blood glucose levels was obtained before the initiation of intravenous infusions at 9:00 on the day of
surgery. Postoperative food fasting time (time from transfer to the ward to the first intake of liquid) was
recorded by a nurse at the bedside. Postoperative thirst reported before the first intake of food by
children aged > 2 years was recorded by the nurse in charge. Intraoperative vomiting and aspiration
were recorded by a trained data collector after reviewing the records on the day after surgery.
Postoperative vomiting and postoperative fever (= 37.5°C) before discharge from the hospital were
recorded by the data collector after review of the medical records and consultation with the parents. On
the morning after surgery, the children and parents were asked to rate their satisfaction with the pre-
operative fasting protocol using a visual analog scale, where 0 indicated non-satisfaction and 10
indicated great satisfaction.

Statistical analysis

SPSS 23.0 (IBM Corp., Armonk, NY, United States) was used for statistical analyses. Categorical data are
described as frequencies and percentages and were compared between groups using the chi-squared
test or Fisher’s exact test. Continuous data are described as the mean + SD or median (range) according
to normal distribution or not. Normally-distributed continuous data were compared between two
groups using the independent-samples f-test. Non-normally-distributed continuous data were
compared using the rank-sum test. P < 0.05 was considered statistically significant.

RESULTS

Baseline data

A total of 303 children were included in this study. Among the 151 children in the conventional group
(median [range]: 2.2 [0.3, 13.1] years), 81 had an indirect inguinal hernia, 8 had a thyroglossal cyst, 10
had a branchial fistula, 32 had a local mass, and 20 had other disorders (lymphangioma, hydrocele of
the tunica vaginalis, etc.). Among the 152 children in the ERAS group (median [range]: 2.3 [0.3, 14.7]
years), 88 had an indirect inguinal hernia, 6 had a thyroglossal cyst, 12 had a branchial fistula, 24 had a
local mass, and 22 had other disorders (lymphangioma, hydrocele of the tunica vaginalis, etc.). Age,
gender, body mass index, anesthesia time, anesthesia method, and operation time did not differ
significantly between the two groups (Table 1).

Pre-operative clinical data

The ERAS group had a significantly shorter food fasting time [11.92 (4.00, 19.33) vs 13.00 (6.00, 20.28) h,
P < 0.001] and liquid fasting time [3.00 (2.00, 7.50) vs 12.00 (3.00, 20.28) h, P < 0.001] than the conven-
tional group (Table 2). The preoperative blood glucose level was significantly higher in the ERAS group
than in the conventional group [5.6 (4.2, 8.2) vs 5.1 (4.0, 7.4) mmol/L, P < 0.001; Table 2].

Postoperative clinical data

The time to postoperative feeding was significantly shorter in the ERAS group than in the conventional
group [1.17 (0.33, 6.83) vs 6.00 (5.40, 9.20), P < 0.001]. Among children aged > 2 years, the incidence of
thirst was significantly higher in the conventional group than in the ERAS group (74.5% vs 15.3%, P <
0.001), whereas the incidence of hunger was not significantly different between the conventional group
(26.3%) and ERAS group (21.5%). No children in either group experienced intraoperative or
postoperative aspiration, and the incidences of perioperative vomiting and fever were also not
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Table 1 Comparison of general clinical data between the two groups

Conventional group (n = 151) ERAS group (n = 152) P value
Gender, 1 (%) 0.447
Male 93 (61.6) 100 (65.8)
Female 58 (38.4) 52 (34.2)
Age (yr), median (range) 22(0.3,13.1) 2.3(0.3,14.7) 0.791
Body weight (kg), median (range) 13.0 (4.5,60.0) 13.0 (5.1,57.0) 0.559
Anesthesia time (h), median (range) 0.65 (0.10,2.43) 0.68 (0.12,1.56) 0.173
Operation time (h), median (range) 0.33 (0.05,1.83) 0.37 (0.05,1.21) 0.061
Anesthesia method, 1 (%) 0.291
Tracheal intubation and general anesthesia 99 (65.6) 106 (69.7)
General anesthesia with caudal block 18 (11.9) 22 (14.5)
General anesthesia 22 (14.6) 19 (12.5)
General anesthesia with local anesthesia 12 (7.9) 5(3.3)

ERAS: Enhanced recovery after surgery.

Table 2 Comparison of preoperative food and liquid fasting times, preoperative blood glucose level, postoperative complications, and

degree of satisfaction between the two groups

Conventional group (n = 151) ERAS group (n = 152) P value

Preoperative liquid fasting time (h), median (range) 12.00 (3.00, 20.28) 3.00 (2.00, 7.50) <0.001
Preoperative food fasting time (h), median (range) 13.00 (6.00, 20.28) 11.92 (4.00, 19.33) <0.001
Preoperative blood glucose (mmol/L), median (range) 5.1 (4.0, 7.4) 5.6 (4.2,8.2) <0.001
Time to postoperative feeding (h), median (range) 6.00 (5.40, 9.20) 1.17 (0.33, 6.83) <0.001
Postoperative vomiting, n (%) 4(2.6) 3(2.0) 0.993

Postoperative fever, 1 (%) 7 (4.6) 6(3.9) 0.767

Satisfaction (points) 7 (0,10) 8 (5,10) <0.001

ERAS: Enhanced recovery after surgery; SD: Standard deviation.

significantly different between groups (Table 2). Satisfaction with the fasting protocol was significantly
higher for the ERAS group than for the conventional group [7 (0, 10) s 8 (5, 10), P < 0.001].

DISCUSSION

In view of the current discrepancy between preoperative fasting guidelines and clinical practice, we
carried out this study and hoped to enrich the research data on early postoperative feeding for non-
gastrointestinal surgery, offer scientific and accurate medical care for children, and improve the
satisfaction of the children and their families. The main finding of this pilot study is that children > 3 mo
of age in the ERAS group had a shorter pre-operative food fasting time, shorter pre-operative liquid
fasting time, higher pre-operative blood glucose level, lower incidence of thirst, shorter time to
postoperative feeding, and greater satisfaction with the fasting strategy than the conventional group.
Notably, no children experienced perioperative aspiration, and the incidences of perioperative vomiting
and fever were not significantly different between groups. Taken together, our findings show that the
implementation of ERAS-based fasting protocols can safely shorten perioperative fasting times and
improve the comfort of children undergoing non-gastrointestinal surgery.

Conventional opinions suggest that the laryngeal reflex is suppressed under anesthesia and that this
increases the risk of aspiration. Therefore, it was generally recommended that patients abstain from
food and liquids from midnight to ensure complete gastric emptying and safe anesthesia. However,
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gastric emptying occurs within 90 min[7], and consumption of a small amount of clear fluid 2 h before
surgery has little effect on gastric volume or pH[8], suggesting that prolonged fasting for food and
liquids before surgery is unnecessary. In the present study, the mean pre-operative liquid fasting time
was 12.15 h in the conventional group but only 3.17 h in the ERAS group. Despite the large difference in
pre-operative liquid fasting time, the incidence of intraoperative and postoperative vomiting was not
significantly different between the two groups, and no children experienced aspiration. Our findings
agree with previously published data that shortening the duration of pre-operative fasting is safe and
does not lead to an increase in the incidence of aspiration or vomiting in children[10,30,31] or adults[9,
11].

Since fasting from midnight increases insulin resistance and is uncomfortable for the patients[6],
shortening the pre-operative fasting time has several potential benefits. The intake of carbohydrate-
containing liquids could help patients to maintain energy levels before they are exposed to surgical
trauma, potentially improving clinical outcomes. This study found that the blood glucose level before
surgery was significantly higher in the ERAS group than in the conventional group, suggesting that
shortening the pre-operative fasting time could help maintain the blood glucose levels near the upper
limit of the normal range. Interestingly, the pre-operative consumption of a carbohydrate drink has been
reported to decrease not only postoperative insulin resistance[32] but also postoperative nausea[33].

In adult patients, the consumption of normal food on the day of surgery was found to quicken the
resumption of bowel function, decrease hospital stay, and reduce the incidence of postoperative
complications[21-24]. Furthermore, a study in children reported that early postoperative oral intake of
fluid was associated with reductions in postoperative vomiting incidence and opioid use[34]. In the
present study, postoperative feeding for patients in the ERAS group was initiated at 1 h after surgery,
following a safety evaluation based on the Steward recovery score and water swallow test. In the ERAS
group, the water swallow test score was 1-2 in 148 of the 152 patients, with only two children scoring 4
due to the appearance of an irritating cough. Thus, the vast majority of children were able to begin
eating semi-liquid food at 1 h after surgery, and the diet was then gradually switched to a normal diet.
Notably, the incidence of vomiting did not differ between the two groups, indicating that shortening the
duration of postoperative fasting does not increase the risk of nausea and vomiting.

Prolonged fasting is uncomfortable for the patient[6] and can lead to discomfort and anxiety in
children because of thirst and hunger. The present study found that shortening the duration of periop-
erative fasting reduced patient discomfort since the ERAS group reported a lower incidence of thirst
than the conventional group (among patients aged > 2 years). Furthermore, satisfaction with the fasting
protocol was greater for the ERAS group than for the conventional group. Other published studies have
also reported benefits of a shorter duration of perioperative fasting on patient comfort[25-27].

The conventional group had a pre-operative food fasting time of 13.25 * 2.73 h and a pre-operative
liquid fasting time of 12.15 * 3.02 h, consistent with previous investigations[14-17]. A notable
observation in the present study was that although the ERAS group had a shorter pre-operative food
fasting time (11.67 * 3.41 h) and pre-operative liquid fasting time (3.17 £ 0.93 h) than the conventional
group, the fasting durations were still longer than the those aimed for by the new strategy. Similar data
have been reported by several previous studies describing the implementation of new protocols to
shorten perioperative fasting times[18,19,35]. Our multidisciplinary approach to implementation of the
new fasting protocols involved an extensive literature review in establishing an evidence-based
strategy, training of all relevant staff members, close cooperation between several departments, and a
clear explanation of the new protocol and its potential benefits to patients and their parents. A key
aspect of this strategy was to estimate the start time of each operation as accurately as possible, as this
allowed individualization of the pre-operative fasting protocol for each patient. Although the order of
the surgical list did not change in this study, the duration of the individual operations inevitably varied
from the estimated values, particularly for surgery that was performed at a different department.
Furthermore, the cancellation of operation also had a knock-on effect on the other scheduled operations.
These factors inevitably introduced a degree of error that hampered the achievement of optimal fasting
times, despite the coordinated efforts of staff members to make appropriate adjustments. Another factor
that may have affected pre-operative fasting times is that some children scheduled for morning surgery
did not feed at around 6 h before surgery, as advised, because they were asleep.

This study has some limitations. Although this was a prospective study, we used a method of
grouping based on the date of admission rather than randomization in order to avoid interaction
between different groups of children in the same ward. Therefore, the findings may be prone to
selection bias. Furthermore, the generalizability of the results is not known because the study was
conducted at a single hospital, and the sample size was relatively small. Many of the children
underwent laparoscopic surgery with CO, insufflation, but the association of abdominal distension with
nausea and vomiting was not assessed as a possible confounding factor. In addition, outcomes such as
duration of hospital stay and postoperative complications were not evaluated. Large-scale, multicenter
studies are needed to verify our findings.

Although the amount of data collected in this study was small, there are actually many original
studies on clear beverages 2 h before surgery and early postoperative eating, and they all support that
clear beverages 2 h before surgery are safe and beneficial, and that early eating is safe as long as the
patients have recovered from anesthesia and swallowing function evaluation is done[1,36-41]. This
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study is characterized by the pre-operative personalized fasting and drinking protocol and
postoperative innovative use of the water swallow test to assess the swallowing function, which can
better solve the problem of uncertain clinical surgery time. In addition, the water swallow test does not
increase the workload of the nurses.

CONCLUSION

Through multi-disciplinary collaboration and information transformation, it is possible to optimize the
fasting and clear fluid drinking process before non-gastrointestinal surgery in children > 3 mo of age.
Individualized fasting programs are worthy of clinical promotion. For children with non-
gastrointestinal surgery, it is also safe and feasible to start early eating after evaluating the recovery
from anesthesia and the swallowing function. The water swallow test can be used for postoperative
swallowing function evaluation, which is simple, practical, and operable, and has good clinical
promotion value.

ARTICLE HIGHLIGHTS

Research background

Shortening the pre-operative fasting time and early introduction of postoperative oral nutrition are two
important foci of ERAS. However, there exists a discrepancy between preoperative fasting guidelines
and clinical practice. And postoperative oral nutrition lacks guidelines. In the current study, we
shortened the pre- and post-operative fasting time, and improved the children' comfort.

Research motivation

The topic of our study was to set out perioperative fasting schedule which is suitable for clinical
situations. We tried to estimate the start time of each operation as accurately as possible and provide a
safe and feasible criterion to start early eating. The procedures and findings could facilitate the
optimization of perioperative fasting strategies in other surgical departments, especially in China.

Research objectives

Our main objectives were to set out perioperative fasting schedule which is suitable for clinical
situations. Through multi-disciplinary collaboration and information transformation, we optimized the
fasting and clear fluid drinking process before non-gastrointestinal surgery in children > 3 mo of age
and applied the water swallow test to evaluate the postoperative swallowing function after recovery
from anesthesia. We enriched the research data on perioperative fasting schedule.

Research methods

The ERAS group adopted an individualized pre-operative fasting protocol, and the estimated start time
of the operation for each patient was calculated on the day before surgery according to the order of the
surgical list (which was decided by the surgical team). Meanwhile, according to the information system,
the progress of the surgical list was continuously monitored by the chief nurse or another staff member,
so that the fasting times could be adjusted timely.

Research results

Our individualized fasting protocols help the ERAS group realize a shorter preoperative food fasting
time, shorter time to postoperative feeding, and greater satisfaction. No children experienced periop-
erative aspiration. Although the order of the surgical list did not change in this study, the duration of
the individual operations inevitably varied from the estimated values, particularly for surgery that was
performed at a different department. Thus, we hope to establish a warning system to predict risk factors
which may result in the suspension of surgery in the whole hospital.

Research conclusions
We innovatively proposed the water swallow test to evaluate the postoperative swallowing function
after recovery from anesthesia.

Research perspectives
We hope to further increase the preoperative intake of clear fluid drinking and set out the most optimal
cutoff in the future.
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