
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 July 6; 10(19): 6341-6758

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I July 6, 2022 Volume 10 Issue 19

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 19 July 6, 2022

MINIREVIEWS

Review of clinical characteristics, immune responses and regulatory mechanisms of hepatitis E-associated 
liver failure

6341

Chen C, Zhang SY, Chen L

Current guidelines for Helicobacter pylori treatment in East Asia 2022: Differences among China, Japan, and 
South Korea

6349

Cho JH, Jin SY

Review of epidermal growth factor receptor-tyrosine kinase inhibitors administration to non-small-cell 
lung cancer patients undergoing hemodialysis

6360

Lan CC, Hsieh PC, Huang CY, Yang MC, Su WL, Wu CW, Wu YK

ORIGINAL ARTICLE

Case Control Study

Pregnancy-related psychopathology: A comparison between pre-COVID-19 and COVID-19–related social 
restriction periods

6370

Chieffo D, Avallone C, Serio A, Kotzalidis GD, Balocchi M, De Luca I, Hirsch D, Gonsalez del Castillo A, Lanzotti P, 
Marano G, Rinaldi L, Lanzone A, Mercuri E, Mazza M, Sani G

Intestinal mucosal barrier in functional constipation: Dose it change?6385

Wang JK, Wei W, Zhao DY, Wang HF, Zhang YL, Lei JP, Yao SK

Retrospective Cohort Study

Identification of risk factors for surgical site infection after type II and type III tibial pilon fracture surgery6399

Hu H, Zhang J, Xie XG, Dai YK, Huang X

Retrospective Study

Total knee arthroplasty in Ranawat II valgus deformity with enlarged femoral valgus cut angle: A new 
technique to achieve balanced gap

6406

Lv SJ, Wang XJ, Huang JF, Mao Q, He BJ, Tong PJ

Preliminary evidence in treatment of eosinophilic gastroenteritis in children: A case series6417

Chen Y, Sun M

Self-made wire loop snare successfully treats gastric persimmon stone under endoscopy6428

Xu W, Liu XB, Li SB, Deng WP, Tong Q

Neoadjuvant transcatheter arterial chemoembolization and systemic chemotherapy for the treatment of 
undifferentiated embryonal sarcoma of the liver in children

6437

He M, Cai JB, Lai C, Mao JQ, Xiong JN, Guan ZH, Li LJ, Shu Q, Ying MD, Wang JH



WJCC https://www.wjgnet.com II July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Effect of cold snare polypectomy for small colorectal polyps6446

Meng QQ, Rao M, Gao PJ

Field evaluation of COVID-19 rapid antigen test: Are rapid antigen tests less reliable among the elderly? 6456

Tabain I, Cucevic D, Skreb N, Mrzljak A, Ferencak I, Hruskar Z, Misic A, Kuzle J, Skoda AM, Jankovic H, Vilibic-Cavlek T

Observational Study

Tracheobronchial intubation using flexible bronchoscopy in children with Pierre Robin sequence: Nursing 
considerations for complications

6464

Ye YL, Zhang CF, Xu LZ, Fan HF, Peng JZ, Lu G, Hu XY

Family relationship of nurses in COVID-19 pandemic: A qualitative study6472

Çelik MY, Kiliç M

META-ANALYSIS

Diagnostic accuracy of ≥ 16-slice spiral computed tomography for local staging of colon cancer: A 
systematic review and meta-analysis

6483

Liu D, Sun LM, Liang JH, Song L, Liu XP

CASE REPORT

Delayed-onset endophthalmitis associated with Achromobacter species developed in acute form several 
months after cataract surgery: Three case reports

6496

Kim TH, Lee SJ, Nam KY

Sustained dialysis with misplaced peritoneal dialysis catheter outside peritoneum: A case report6501

Shen QQ, Behera TR, Chen LL, Attia D, Han F

Arteriovenous thrombotic events in a patient with advanced lung cancer following bevacizumab plus 
chemotherapy: A case report

6507

Kong Y, Xu XC, Hong L

Endoscopic ultrasound radiofrequency ablation of pancreatic insulinoma in elderly patients: Three case 
reports

6514

Rossi G, Petrone MC, Capurso G, Partelli S, Falconi M, Arcidiacono PG

Acute choroidal involvement in lupus nephritis: A case report and review of literature6520

Yao Y, Wang HX, Liu LW, Ding YL, Sheng JE, Deng XH, Liu B

Triple A syndrome-related achalasia treated by per-oral endoscopic myotomy: Three case reports6529

Liu FC, Feng YL, Yang AM, Guo T

Choroidal thickening with serous retinal detachment in BRAF/MEK inhibitor-induced uveitis: A case 
report

6536

Kiraly P, Groznik AL, Valentinčič NV, Mekjavić PJ, Urbančič M, Ocvirk J, Mesti T

Esophageal granular cell tumor: A case report6543

Chen YL, Zhou J, Yu HL



WJCC https://www.wjgnet.com III July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Hem-o-lok clip migration to the common bile duct after laparoscopic common bile duct exploration: A 
case report

6548

Liu DR, Wu JH, Shi JT, Zhu HB, Li C

Chidamide and sintilimab combination in diffuse large B-cell lymphoma progressing after chimeric 
antigen receptor T therapy

6555

Hao YY, Chen PP, Yuan XG, Zhao AQ, Liang Y, Liu H, Qian WB

Relapsing polychondritis with isolated tracheobronchial involvement complicated with Sjogren's 
syndrome: A case report

6563

Chen JY, Li XY, Zong C

Acute methanol poisoning with bilateral diffuse cerebral hemorrhage: A case report6571

Li J, Feng ZJ, Liu L, Ma YJ

Immunoadsorption therapy for Klinefelter syndrome with antiphospholipid syndrome in a patient: A case 
report

6580

Song Y, Xiao YZ, Wang C, Du R

Roxadustat for treatment of anemia in a cancer patient with end-stage renal disease: A case report6587

Zhou QQ, Li J, Liu B, Wang CL

Imaging-based diagnosis for extraskeletal Ewing sarcoma in pediatrics: A case report 6595

Chen ZH, Guo HQ, Chen JJ, Zhang Y, Zhao L

Unusual course of congenital complete heart block in an adult: A case report6602

Su LN, Wu MY, Cui YX, Lee CY, Song JX, Chen H

Penile metastasis from rectal carcinoma: A case report6609

Sun JJ, Zhang SY, Tian JJ, Jin BY

Isolated cryptococcal osteomyelitis of the ulna in an immunocompetent patient: A case report6617

Ma JL, Liao L, Wan T, Yang FC

Magnetic resonance imaging features of intrahepatic extramedullary hematopoiesis: Three case reports6626

Luo M, Chen JW, Xie CM

Giant retroperitoneal liposarcoma treated with radical conservative surgery: A case report and review of 
literature

6636

Lieto E, Cardella F, Erario S, Del Sorbo G, Reginelli A, Galizia G, Urraro F, Panarese I, Auricchio A

Transplanted kidney loss during colorectal cancer chemotherapy: A case report6647

Pośpiech M, Kolonko A, Nieszporek T, Kozak S, Kozaczka A, Karkoszka H, Winder M, Chudek J

Massive gastrointestinal bleeding after endoscopic rubber band ligation of internal hemorrhoids: A case 
report

6656

Jiang YD, Liu Y, Wu JD, Li GP, Liu J, Hou XH, Song J



WJCC https://www.wjgnet.com IX July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

Mills’ syndrome is a unique entity of upper motor neuron disease with N-shaped progression: Three case 
reports

6664

Zhang ZY, Ouyang ZY, Zhao GH, Fang JJ

Entire process of electrocardiogram recording of Wellens syndrome: A case report6672

Tang N, Li YH, Kang L, Li R, Chu QM

Retroperitoneal tumor finally diagnosed as a bronchogenic cyst: A case report and review of literature6679

Gong YY, Qian X, Liang B, Jiang MD, Liu J, Tao X, Luo J, Liu HJ, Feng YG

Successful treatment of Morbihan disease with total glucosides of paeony: A case report6688

Zhou LF, Lu R

Ant sting-induced whole-body pustules in an inebriated male: A case report6695

Chen SQ, Yang T, Lan LF, Chen XM, Huang DB, Zeng ZL, Ye XY, Wan CL, Li LN

Plastic surgery for giant metastatic endometrioid adenocarcinoma in the abdominal wall: A case report 
and review of literature

6702

Wang JY, Wang ZQ, Liang SC, Li GX, Shi JL, Wang JL

Delayed-release oral mesalamine tablet mimicking a small jejunal gastrointestinal stromal tumor: A case 
report

6710

Frosio F, Rausa E, Marra P, Boutron-Ruault MC, Lucianetti A

Concurrent alcoholic cirrhosis and malignant peritoneal mesothelioma in a patient: A case report6716

Liu L, Zhu XY, Zong WJ, Chu CL, Zhu JY, Shen XJ

Two smoking-related lesions in the same pulmonary lobe of squamous cell carcinoma and pulmonary 
Langerhans cell histiocytosis: A case report 

6722

Gencer A, Ozcibik G, Karakas FG, Sarbay I, Batur S, Borekci S, Turna A

Proprotein convertase subtilisin/kexin type 9 inhibitor non responses in an adult with a history of 
coronary revascularization: A case report

6728

Yang L, Xiao YY, Shao L, Ouyang CS, Hu Y, Li B, Lei LF, Wang H

Multimodal imaging study of lipemia retinalis with diabetic retinopathy: A case report6736

Zhang SJ, Yan ZY, Yuan LF, Wang YH, Wang LF

Primary squamous cell carcinoma of the liver: A case report6744

Kang LM, Yu DP, Zheng Y, Zhou YH

Tumor-to-tumor metastasis of clear cell renal cell carcinoma to contralateral synchronous 
pheochromocytoma: A case report

6750

Wen HY, Hou J, Zeng H, Zhou Q, Chen N



WJCC https://www.wjgnet.com X July 6, 2022 Volume 10 Issue 19

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 19 July 6, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Abdulqadir Jeprel Naswhan, MSc, RN, Director, Research 
Scientist, Senior Lecturer, Senior Researcher, Nursing for Education and Practice Development, Hamad Medical 
Corporation, Doha 576214, Qatar. anashwan@hamad.qa

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 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 WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Xu Guo; 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

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

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

July 6, 2022 https://www.wjgnet.com/bpg/GerInfo/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

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 6464 July 6, 2022 Volume 10 Issue 19

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 July 6; 10(19): 6464-6471

DOI: 10.12998/wjcc.v10.i19.6464 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Tracheobronchial intubation using flexible bronchoscopy in children 
with Pierre Robin sequence: Nursing considerations for 
complications

Ying-Long Ye, Cai-Feng Zhang, Li-Zhen Xu, Hui-Feng Fan, Jun-Zheng Peng, Gen Lu, Xiao-Yin Hu

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): A 
Grade B (Very good): 0 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Merajikhah A, Iran; 
Moshref RH, Saudi Arabia

Received: December 2, 2021 
Peer-review started: December 2, 
2021 
First decision: January 22, 2022 
Revised: February 6, 2022 
Accepted: May 7, 2022 
Article in press: May 7, 2022 
Published online: July 6, 2022

Ying-Long Ye, Cai-Feng Zhang, Li-Zhen Xu, Hui-Feng Fan, Jun-Zheng Peng, Gen Lu, Xiao-Yin Hu, 
Department of Respiratory Medicine, Guangzhou Women and Children’s Medical Centre, 
Guangzhou 510623, Guangdong Province, China

Corresponding author: Xiao-Yin Hu, MMed, RN, Chief Nurse, Department of Respiratory 
Medicine, Guangzhou Women and Children’s Medical Centre, No. 9 Jinsui Road, Guangzhou 
510623, Guangdong Province, China. hxk8133565@126.com

Abstract
BACKGROUND 
It has been shown that children with Pierre Robin sequence (PRS) have a higher 
risk of difficult intubation before surgery. When mask ventilation or tracheo-
bronchial intubation is expected to be challenging, flexible bronchoscopy (FB) is 
advantageous in airway safety when it is used to guide tracheobronchial 
intubation (TI).

AIM 
To evaluate the complications of TI using FB in children with PRS and explore the 
effect of nursing services on postoperative complications.

METHODS 
One hundred and five children with PRS underwent TI using FB before early 
mandibular distraction osteogenesis. One hundred and eight children with 
common pneumonia who did not have a difficult airway were set as the control 
group. Demographic data, success rates of TI, time required for TI, number of TI 
attempts, and the incidence of postoperative complications were assessed. 
Besides, the strategies used to attenuate complications were investigated.

RESULTS 
The success rate of TI was 100% in children with PRS, while the success rate at the 
first attempt in the PRS group was significantly lower than that in the control 
group (88.6% vs 98.2%, P = 0.005). The time required for TI in the PRS group was 
markedly longer than that in the control group (P < 0.001). Children in the PRS 
group required repetitive operations to enter the glottis successfully (P = 0.017). 
The incidence of complications was noticeably higher in the PRS group (50/105, 
47.6%) than in the control group (36/108, 33.3%) (P = 0.034). Seven of 105 PRS 

https://www.f6publishing.com
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children experienced laryngeal edema (LE) (6.7%), compared with one (0.9%) in the control group 
(P = 0.034). Out of the seven patients who had LE, all were reintubated and managed with 
steroids: six recovered with inhaled steroids alone before extubated, and one was given systemic 
corticosteroids before recovery.

CONCLUSION 
FB contributes to a high success rate of TI in children with PRS. To prevent LE, operators should 
pay more attention to catheter material, catheter lubrication and intubation time.

Key Words: Clinical nursing; Pediatrics; Surgical nursing; Patient safety; Operating room

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

Core Tip: Flexible bronchoscopy contributes to a high success rate of tracheobronchial intubation in 
children with Pierre Robin sequence (PRS). Laryngeal edema (LE) is the main focus of perioperative 
nursing in patients with PRS. To prevent LE, surgeons should operate gently, choose the right material for 
the catheter, lubricate the catheter thoroughly, shorten the time required for incubation, and avoid repeated 
intubation.

Citation: Ye YL, Zhang CF, Xu LZ, Fan HF, Peng JZ, Lu G, Hu XY. Tracheobronchial intubation using flexible 
bronchoscopy in children with Pierre Robin sequence: Nursing considerations for complications. World J Clin 
Cases 2022; 10(19): 6464-6471
URL: https://www.wjgnet.com/2307-8960/full/v10/i19/6464.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i19.6464

INTRODUCTION
Flexible bronchoscopy (FB) has become a progressively popular diagnostic method for airway 
evaluation in children[1,2]. Also, when mask ventilation or tracheobronchial intubation (TI) is expected 
to be challenging, FB is advantageous in airway safety when it is used to guide TI[3,4].

Pierre Robin sequence (PRS) is a congenital disability in humans, which is characterized by facial 
abnormalities[5]. It is featured by micrognathia (abnormally small mandible), glossoptosis (downwardly 
displaced or retracted tongue), and obstruction of the upper airway[6]. At present, mandibular dis-
traction osteogenesis is a new treatment option for children with PRS, which can relieve upper airway 
obstruction by gradually lengthening the mandible[7,8]. However, Yin et al[3] reported difficult 
intubation in 71% of children with PRS before surgery. Therefore, the stomatologists strongly 
recommended that TI using FB was performed for PRS children preoperatively, which had the 
following advantages: indication of the location of airway obstruction in children, elimination of airway 
obstruction below the tongue level, and reduction of the difficulty of endotracheal intubation[4,9]. The 
previous study indicated that endotracheal intubation using FB is safe and effective even in neonates 
with PRS[10,11].

However, it is a new challenge to perform TI using FB for nurses who lack experience. Some research 
investigated the incidence and severity of complications of TI using FB in adults[12], but children were 
not investigated. In this study, we analyzed the demographic characteristics, success rates of intubation, 
the time required for intubation, number of intubation attempts, and postoperative complications of 
children with PRS and those with common pneumonia who did not have a difficult airway.

MATERIALS AND METHODS
Ethical consideration
The protocol was approved by the Medical Ethics Committee of Guangzhou Women and Children’s 
Medical Centre (approval No. [2020] 24901), and the study was conducted following the Declaration of 
Helsinki.

Study design
An observational controlled study was performed. Children with PRS who underwent TI using FB 
before mandibular distraction osteogenesis were enrolled, and children with common pneumonia and 
no difficult airway that required bronchoscopy were set as the control group.

https://www.wjgnet.com/2307-8960/full/v10/i19/6464.htm
https://dx.doi.org/10.12998/wjcc.v10.i19.6464
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Setting and samples
The participants were 105 children with PRS from the Department of Stomatology, and 108 children 
with common pneumonia from the Department of Respiratory Medicine, at Children’s Hospital in 
Guangzhou, China, from January 2016 to January 2019. The procedures were performed in the 
bronchoscopy room of the respiratory department. Inclusion criteria of the PRS group were: Children 
with PRS who underwent mandibular distraction osteogenesis; aged < 12 mo; and informed consent 
was obtained from the children’s parents or guardians. Exclusion criteria were: combined with other 
severe diseases, e.g., pulmonary arterial hypertension, cancer, pulmonary dysplasia, severe congenital 
heart disease; critical disorder; or the patient’s guardian disagreed with the study. Inclusion criteria of 
the control group were: Children with pneumonia and no difficult airway; aged < 12 mo. The 
bronchoscopy operators were all qualified and specialized in bronchoscopy. The nurses had an 
equivalent level and experience in both groups.

Measurement and data collection
The data were collected from the perioperative records and other electronic medical records according 
to the survey items. The demographic data, success rates of intubation, the time required for intubation, 
number of intubation attempts, and the incidence of perioperative complications in the two groups were 
assessed. The time required for intubation referred to the interval between entrance of a bronchoscope 
into the nasal cavity and passing through the glottis. The attempts at intubation were also recorded. The 
possible complications included laryngeal edema (LE), epistaxis, bradycardia, bronchospasm, adverse 
drug reactions, transitory pyrexia, pneumothorax, hypoxemia, and respiratory depression.

Data analysis
The data were analyzed by SPSS for Windows version 25.0 (IBM, Armonk, NY, United States). The 
measurement data obeying a normal distribution were described by mean ± SD, and an independent-
sample t test was performed; otherwise, the distance between median and quartile was M (Q1–Q3), and a 
Mann–Whitney U test was performed. Frequencies and ratios were used to describe the numerical data, 
and Fisher’s exact test was performed. P < 0.05 was considered statistically significant.

Preparation and monitoring of patients
Preparation of patients: Medical history of children included in this study was evaluated. Specialists in 
FB encouraged parents to provide accurate medical information about their children, and the specialists 
actively answered questions raised by parents and provided the necessary data. All parents included in 
the study signed the written informed consent forms.

Preoperative preparation: It was ensured that the children were fasted for 6 h and refrained from 
drinking fluids for 2 h to avoid reflux of gastric contents and aspiration during the perioperative period. 
The infants with low glycogen reserves were intravenously injected with glucose solution in the ward 
after fasting for 2 h to prevent hypoglycemia and dehydration. Besides, first-aid medicines and first-aid 
kits were provided. A nurse evaluated the children’s tolerance to the surgical procedure. Lidocaine (2%) 
was inhaled to reduce cough response. The nurse placed the children in the supine position and 
simultaneously monitored and supplied oxygen. Additionally, airway secretions were reduced by 
intravenous injection of atropine. In the control group, intravenous injection of midazolam was carried 
out by an anesthetist, as the first choice for moderate sedation. In the PRS group, TI using FB was 
performed on conscious patients to avoid airway relaxation, which increases the difficulty of TI.

Surgical nursing procedures: Principles of aseptic technology were followed throughout the procedures 
of TI using FB. For the PRS children, the first step was to remove nasal secretions. In the second step, the 
nurse attempted to insert the endotracheal tube into one side of the nasal cavity to explore whether it 
was smooth, and the malformed stenosis of the nasal meatus was excluded accordingly. In the third 
step, the surgeon stood behind the child’s head, the nurse and anesthetist stood on the right side of the 
child’s head, and the assistant helped hold up the child’s lower jaw to separate the epiglottis from the 
pharyngeal wall. In the fourth step, the nurse lubricated the outer wall of the FB by silicone oil, while 
they kept the surface of the endotracheal tube from the oil. In the fifth step, the nurse separated the 
endotracheal tube connector, inserted the endotracheal tube over the FB, and then pulled the 
endotracheal tube to the top of the FB. In the sixth step, the surgeon inserted the FB through the nose to 
observe the epiglottis, oropharynx, larynx and trachea, ascertaining contraindications for intubation. If 
there were no contraindications, the surgeon continued to place the FB in the central airway. In the 
seventh step, the nurse gently inserted the endotracheal tube into the airway, and the surgeon 
confirmed the location of the catheter by auscultation.

Postoperative care: In the control group, postoperative resuscitation was carried out in the post-
anesthesia care unit, which was equipped with emergency intervention equipment. During 
resuscitation, nurses closely monitored the child’s electrocardiography and percutaneous oxygen 
saturation. All the children were fasted and restrained drinking fluids for approximately 2 h to avoid 
reflux and aspiration. In the PRS group, the children were sent directly to the operating room for 
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operation after catheterization.

RESULTS 
There was no significant difference in age and gender between the two groups; however, the weight 
difference between the two groups was significant (Table 1). There were no deaths during the periop-
erative period. The success rate of the intubation was 100% for the children in the two groups, while the 
success rate at the first attempt of children in the PRS group was significantly lower than that in the 
control group (88.6% vs 98.2%, P = 0.005). The time required for intubation in the PRS group was 
significantly longer than that in the control group (P < 0.001), and children in the PRS group needed 
more attempts of intubation than those in the control group to enter the glottis successfully (P = 0.017). 
Meanwhile, the incidence of complications was markedly higher in the PRS group (50/105, 47.6%) than 
that in the control group (36/108, 33.3%) (P = 0.034) (Table 1), such as LE, epistaxis, bronchospasm and 
hypoxemia. Seven of 105 PRS children experienced LE (6.7%), compared with one (0.9%) in the control 
group. The rate of LE differed markedly between the groups (P = 0.034). Out of the seven patients who 
had LE, the mean age was 1.19 ± 0.82 mo, the mean weight was 3.33 ± 0.75 kg, the time required for 
intubation was 65 (58–68) s, and there were two or three reintubation attempts for the bronchoscope and 
endotracheal tube. All seven patients were managed with steroids: six recovered with inhaled steroids 
alone before extubation, and one was given systemic corticosteroids before recovery. There was no 
significant difference (P > 0.05) in other complications, such as epistaxis, bradycardia, tracheospasm, 
adverse drug reactions, transitory pyrexia, pneumothorax and hypoxemia, between the PRS and control 
groups.

DISCUSSION 
Since most children with PRS had difficult feeding, their body weight was lower compared to the 
control group. In the present study, the success rate of endotracheal intubation using FB in children with 
PRS was 100%, which was noticeably higher compared with other intubation-based methods. Previous 
research indicated that endotracheal intubation was achieved in only 13 of 35 (37%) children with PRS 
under direct laryngoscopy, and intubation using FB was applied to the remaining 22 of 35 (63%) who 
failed[11]. Sanfilippo et al[13] reported that the success rates of video-laryngoscopy and direct 
laryngoscopy in difficult tracheal intubation were 83% and 55%, respectively, while the rate was equal 
to 100% in the current research. However, in terms of complications, direct laryngoscopy is prone to 
endanger children’s lives due to a high failure rate of intubation[13]. Although video-laryngoscopy also 
has high success rates in difficult tracheal intubation[9], the reported failure rates and severe complic-
ations must be taken into account[14]. To date, there have been fewer hemodynamic responses and 
adverse events during endotracheal intubation using FB[15,16]. Therefore, FB may be a promising 
alternative for the management of difficult tracheal intubation.

In the present study, we also analyzed complications, the time required for intubation, and number of 
attempts of intubation in the two groups. TI is often complicated by subglottic edema in children[17], 
which may be characterized by hoarseness or dyspnea after extubation, or both[18]. In the current 
research, LE was the most prominent complication in children with PRS (6.7%), the incidence of which 
was higher compared to the control group (0.9%). The incidence of LE in our study was consistent with 
that reported in some previous studies (6.7%)[19]. Previous research indicated that difficult intubation is 
a significant risk factor for LE[20]. It was also found that the success rate at the first attempt in the PRS 
group was significantly lower than that in the control group (88.6% vs 98.2%, P = 0.005). The present 
study also indicated that the time required for intubation was 31.0 (25–37) s, and the number of attempts 
at intubation was one in the PRS group. Among the seven patients who had LE, the time required for 
intubation was 65 (58–68) s, and there were two or three attempts at bronchoscopy and endotracheal 
intubation. Therefore, we should further concentrate on the number of attempts required for intubation 
and avoid multiple intubations. In addition, among the seven patients who had LE, the mean age was 
1.19 ± 0.82 mo and the mean weight was 3.33 ± 0.75 kg, which were lower than 2.25 ± 0.36 mo and 3.84 ± 
0.82 kg in the PRS group. It is suggested that we should pay attention to low weight and young age of 
children with PRS who undergo TI using FB in the future, since they may be more likely to develop LE.

In the current research, we might primarily focus on the possible risk factors at endotracheal 
intubation to prevent the occurrence of LE. A recently published guideline recommended the selection 
of an appropriate-size endotracheal catheter, which was made of soft-materials[21]. A previous study 
pointed out that a surgeon should select an appropriate catheter according to children’s age and weight, 
which may reduce the risk of obstruction of the catheter to the glottis[22]. The recent studies have 
reported that an ultrasmooth endotracheal catheter can be selected, due to its ultraslippery, 
nonirritating, and anti-inflammatory hyaluronic-acid-based coating to mitigate intubation injury, and 
the friction coefficient was reduced by 77% compared to the normal endotracheal catheter in a Crab-
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Table 1 Demographic characteristics and postoperative complications of patients

Variable PRS group (n = 105) Control group (n = 108) P value

Demographic characteristics

Age, mo (mean ± SD) 2.25 ± 0.36 2.91 ± 0.24 0.120

Male, n (%) 67 (63.8) 82 (75.9) 0.053

Weight, kg (mean ± SD) 3.85 ± 1.68 5.59 ± 1.76 < 0.001a

Success rate at first attempt (%) 93 (88.6) 106 (98.2) 0.005a

Total success rate (%) 105 (100) 108 (100) < 0.999

Time-consuming of intubation (s) [M(Q1-Q3)] 31.0 (25-37) 21.0 (20-23) < 0.001a

Number of intubation attempts [M(Q1–Q3)] 1 (1-1) 1 (1-1) 0.017a

Operative complications, n (%) 50 (47.6) 36 (33.3) 0.034a

Laryngeal edema, n (%) 7 (6.7) 1 (0.9) 0.034a

Epistaxis, n (%) 12 (11.4) 10 (9.3) 0.603

Bradycardia, n (%) 1 (1.0) 3 (2.8) 0.622

Bronchospasm, n (%) 13 (12.4) 6 (5.6) 0.095

Adverse drug reactions, n (%) 0 (0) 0 (0) < 0.999

Transitory pyrexia, n (%)1 3 (2.9) 6 (5.6) 0.499

Pneumothorax, n (%) 0 (0) 0 (0) < 0.999

Hypoxaemia, n (%) 14 (13.3) 10 (9.3) 0.391

1axillary temperature > 37.5C;
aP < 0.05. PRS: Pierre Robin sequence.

eating monkey experiment[23,24]. Moreover, aseptic medical-oil-based lubricants should be used to 
lubricate the front end of the tracheal tube before intubation to lower the friction and lessen the risk of 
mucosal injury. One study reported that failure of intubation was found in 10% of children due to 
failure to lubricate the front end of the catheter[25]. Meanwhile, the duration of intubation should be 
shortened, and number of attempts at intubation should be reduced as much as possible, as these are 
both significant risk factors for LE[18]. In future research, we need to pay attention to some key points, 
such as proper position and orientation of the catheter and bronchoscope lens, and catheter materials, 
etc.

In this study, the complications of TI using FB in children with PRS were summarized, and we will 
explore further effective care measures in the future. We found that LE is a critical complication in PRS 
children after TI using FB, and the prevention of LE remains to be improved in the future.

CONCLUSION
The success rate of intubation using FB is high for children with PRS and is a promising alternative for 
the management of difficult tracheal intubation. The incidence of postoperative complications of TI 
using FB, especially LE, is higher in children with PRS compared to children with pneumonia.

ARTICLE HIGHLIGHTS
Research background
Flexible bronchoscopy (FB) has become a progressively popular diagnostic method for airway 
evaluation in children, which is advantageous in airway safety when it is used to guide tracheo-
bronchial intubation (TI). Pierre Robin sequence (PRS) is a congenital disability in humans, and difficult 
intubation has been reported in 71% of children with PRS before surgery. Previous studies have 
indicated that endotracheal intubation using FB is safe and effective even in neonates with PRS. 
However, it is a new challenge to perform TI using FB for nurses who lack experience. Some research 
investigated the incidence and severity of complications of TI using FB in adults, but children have not 
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been investigated.

Research motivation
The incidence and severity of complications of TI using FB in children remain to be investigated.

Research objectives
This study aimed to analyze demographic characteristics, success rates of intubation, the time required 
for intubation, number of intubation attempts, and postoperative complications of children with PRS 
and those with common pneumonia who did not have a difficult airway.

Research methods
105 children with PRS from the Department of Stomatology, and 108 children with common pneumonia 
from the Department of Respiratory Medicine, at Children’s Hospital in Guangzhou, China, from 
January 2016 to January 2019 were recruited. The procedures were performed in the bronchoscopy room 
of the respiratory department. The data were collected from the perioperative records and other 
electronic medical records according to the survey items. The demographic data, success rates of 
intubation, the time required for intubation, number of intubation attempts, and the incidence of periop-
erative complications in the two groups were assessed. Furthermore, the attempts of intubation were 
also recorded. The possible complications were observed.

Research results
There was no significant difference in age and gender between the two groups; however, the weight 
difference between the two groups was significant. There were no deaths during the perioperative 
period. The success rate of intubation was 100% for the children in the two groups, while the success 
rate at the first attempt of children in the PRS group was significantly lower than that in the control 
group (88.6% vs 98.2%, P = 0.005). The time required for intubation in the PRS group was significantly 
longer than that in the control group (P < 0.001), and children in the PRS group needed more attempts 
of intubation than those in the control group to enter the glottis successfully (P = 0.017). The incidence of 
complications was markedly higher in the PRS group (50/105, 47.6%) than in the control group (36/108, 
33.3%) (P = 0.034). Seven of 105 PRS children experienced LE (6.7%), compared with one (0.9%) in the 
control group. The rate of LE differed markedly between the groups (P = 0.034). Out of the seven 
patients who had LE, the mean age was 1.19 ± 0.82 months, the mean weight was 3.33 ± 0.75 kg, the time 
required for intubation was 65 58–68 s, and there were two or three reintubation attempts for 
bronchoscopy and endotracheal intubation. All seven patients were managed with steroids: six 
recovered with inhaled steroids alone before extubation, and one was given systemic corticosteroids 
before recovery. There was no significant difference (P > 0.05) in other complications between the PRS 
group and control group.

Research conclusions
Given the high success rate of intubation using FB for children with PRS, it is a promising alternative for 
the management of difficult tracheal intubation. The incidence of postoperative complications of TI 
using FB, especially LE, is higher in children with PRS compared to children with pneumonia.

Research perspectives
Effective care measures for the complications of TI using FB in children with PRS will be further 
explored, and the prevention of LE remains to be improved in the future.
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