
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2020 July 6; 8(13): 2674-2892

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I July 6, 2020 Volume 8 Issue 13

World Journal of 

Clinical CasesW J C C
Contents Semimonthly Volume 8 Number 13 July 6, 2020

OPINION REVIEW

Minimizing the risk of community spread of COVID-19 via institutional quarantine of high-risk travelers 
with serial viral RNA testing: A successful experience from Macao SAR, China

2674

Lio CF, Cheong HH, Lei CI, Lo IL, Lam C, Leong IH

REVIEW

Balloon pulmonary angioplasty for chronic thromboembolic pulmonary hypertension: State of the art2679

Jin Q, Zhao ZH, Luo Q, Zhao Q, Yan L, Zhang Y, Li X, Yang T, Zeng QX, Xiong CM, Liu ZH

Advances in para-aortic nodal dissection in gastric cancer surgery: A review of research progress over the 
last decade

2703

Dong YP, Deng JY

Relevance on the diagnosis of malignant lymphoma of the salivary gland2717

Zhang XY, Wang ZM

ORIGINAL ARTICLE

Clinical and Translational Research

Role of peripheral eosinophilia in acute exacerbation of chronic obstructive pulmonary disease2727

Wu CW, Lan CC, Hsieh PC, Tzeng IS, Wu YK

Case Control Study

Effects of prostaglandin E combined with continuous renal replacement therapy on septic acute kidney 
injury

2738

Lei L, Wang MJ, Zhang S, Hu DJ

Retrospective Study

Modified technique of advanced core decompression for treatment of femoral head osteonecrosis2749

Lin L, Jiao Y, Luo XG, Zhang JZ, Yin HL, Ma L, Chen BR, Kelly DM, Gu WK, Chen H

Initial experience with stereotactic body radiotherapy for intrahepatic hepatocellular carcinoma recurrence 
after liver transplantation

2758

Au KP, Chiang CL, Chan ACY, Cheung TT, Lo CM, Chok KSH

Correlation between age of onset and gastrointestinal stenosis in hospitalized patients with Crohn's 
disease

2769

Yang SB, Du SW, Wang JH

Adjuvant nab-paclitaxel plus gemcitabine vs gemcitabine alone for resected pancreatic ductal 
adenocarcinoma: A single center experience in China

2778

Yin ZZ, Zhao ZM, Tang WB, Jiang N, Zhang KD, Song YY, Wang Y, Li CG, Gao YX, Liu R



WJCC https://www.wjgnet.com II July 6, 2020 Volume 8 Issue 13

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 13 July 6, 2020

Observational Study

Case studies in psychotherapy training using Austria as an example2787

Neidhart E, Löffler-Stastka H

Prospective Study

Correlation between crowdedness in emergency departments and anxiety in Chinese patients2802

Wang S, Gao JY, Li X, Wu Y, Huo XX, Han CX, Kang MJ, Sun H, Ge BL, Liu Y, Liu YQ, Zhou JP, Wang Z

SCIENTOMETRICS

Bibliometric analysis of subject trends and knowledge structures of gut microbiota2817

Yue YY, Fan XY, Zhang Q, Lu YP, Wu S, Wang S, Yu M, Cui CW, Sun ZR

CASE REPORT

Acute myelomonocytic leukemia during pembrolizumab treatment for non-small cell lung cancer: A case 
report

2833

Kim HB, Park SG, Hong R, Kang SH, Na YS

Metallic ureteral stent in restoring kidney function: Nine case reports2841

Gao W, Ou TW, Cui X, Wu JT, Cui B

Pheochromocytoma with delayed tumor thrombus detection in renal vein: A case report2849

Jia Z, Wang BJ, Li X, Zhang X

Laparoscopic repair of uterine rupture following successful second vaginal birth after caesarean delivery: 
A case report

2855

Cai YQ, Liu W, Zhang H, He XQ, Zhang J

Missed diagnosis of femoral deep artery rupture after femoral shaft fracture: A case report2862

Ge J, Kong KY, Cheng XQ, Li P, Hu XX, Yang HL, Shen MJ

Posterior reversible encephalopathy syndrome and heart failure tacrolimus-induced after liver 
transplantation: A case report

2870

Liu JF, Shen T, Zhang YT

Significant benefits of pembrolizumab in treating refractory advanced pulmonary sarcomatoid carcinoma: 
A case report

2876

Chen P, Yu M, Zhang JL, Chen WY, Zhu L, Song Y, Jiang CY, Zhang S

Two sequential surgeries in infant with multiple floor of the mouth dermoid cysts: A case report2885

Liu NN, Zhang XY, Tang YY, Wang ZM



WJCC https://www.wjgnet.com III July 6, 2020 Volume 8 Issue 13

World Journal of Clinical Cases
Contents

Semimonthly Volume 8 Number 13 July 6, 2020

ABOUT COVER

Editorial board member of World Journal of Clinical Cases, Dr. El Ghoch is a Full Professor in the Faculty of Health 
Sciences, Beirut Arab University, Lebanon. Having received his MD degree from University of Bologna, Italy in 
2005, and undertook his postgraduate degree in Clinical Nutrition at the University of Modena and Reggio Emilia, 
Italy in 2009. In the following 10 year, he had a wide clinical and research activity in Italy in the field of obesity and 
eating disorders, and gained an international leadership in the study of the body composition in anorexia nervosa. 
In October 2018 he was appointed as Professor in the Clinical Nutrition, and Chairperson of the Department of 
Nutrition and Dietetics, Beirut Arab University, Lebanon. His ongoing research interests are body composition, 
physical activity, weight cycling, etc.

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, PubMed, and PubMed Central. The 2020 Edition of Journal Citation Reports® cites the 
2019 impact factor for WJCC as 1.013 (5-year impact factor: N/A), ranking WJCC as 120 among 165 journals in 
medicine, general and internal (quartile in category Q3). 

RESPONSIBLE EDITORS FOR THIS ISSUE

Electronic Editor:Yan-Xia Xing; Production Department Director:Yun-Xiaojian Wu; 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

Semimonthly 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

July 6, 2020 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2020 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2020 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 2769 July 6, 2020 Volume 8 Issue 13

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2020 July 6; 8(13): 2769-2777

DOI: 10.12998/wjcc.v8.i13.2769 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Correlation between age of onset and gastrointestinal stenosis in 
hospitalized patients with Crohn's disease

Shan-Bing Yang, Shu-Wen Du, Ji-Heng Wang

ORCID number: Shan-Bing Yang 
0000-0003-1481-7479; Shu-Wen Du 
0000-0002-2216-4933; Ji-Heng Wang 
0000-0002-5556-8731.

Author contributions: Yang SB and 
Du SW contributed equally to this 
paper.

Supported by Capital Health 
Development Research Fund, No. 
2018-1-5091; National Key R and D 
Program of China, No. 
2017YFC0112304.

Institutional review board 
statement: The study was 
reviewed and approved for 
publication by our Institutional 
Reviewer.

Informed consent statement: Due 
to the nature of the retrospective 
study, informed consent from all 
study participants was waived.

Conflict-of-interest statement: All 
the authors have no conflict of 
interest related to the manuscript.

Data sharing statement: The 
original anonymous dataset is 
available on request from the 
corresponding author at E-mail: 
lileiyouan@ccmu.edu.cn.

Open-Access: This article is an 
open-access article that was 
selected by an in-house editor and 

Shan-Bing Yang, Shu-Wen Du, Ji-Heng Wang, Department of Gastroenterology, the Seventh 
Medical Center, Chinese People’s Liberation Army General Hospital, Beijing 100700, China

Corresponding author: Ji-Heng Wang, PhD, Chief Doctor, the Seventh Medical Center, Chinese 
People’s Liberation Army General Hospital, No.5, Nanmengcang Hutong, Beijing 100700, 
China. lileiyouan@ccmu.edu.cn

Abstract
BACKGROUND 
Patients affected by Crohn's disease (CD) are more likely to develop 
gastrointestinal stenosis and often undergo surgery during the duration of 
disease.

AIM 
To identify the risk factors for gastrointestinal stenosis in hospitalized CD patients 
in China.

METHODS 
The clinical data of CD patients hospitalized at the Seventh Medical Center, 
Chinese People's Liberation Army General Hospital from January 2010 to 
December 2018 were included. Patients with gastrointestinal stenosis were 
compared to those without gastrointestinal stenosis for clinical variables. The risk 
factors for gastrointestinal stenosis were identified using univariate and 
multivariable logistic regression analyses. The treatments for patients with 
gastrointestinal stenosis were analyzed, and the characteristics of different 
treatment methods were discussed.

RESULTS 
The incidence of gastrointestinal stenosis was 59.02% in the 122 hospitalized CD 
patients. Age of onset of more than 40 years (odds ratio [OR] = 3.072, 95% 
confidence interval [CI]: 1.298-7.272, P = 0.009) and duration of disease of more 
than 5 years (OR = 2.101, 95%CI: 1.002-4.406, P = 0.048) were associated with the 
occurrence of gastrointestinal stenosis. Fifteen (20.83%) patients did not undergo 
surgery and received internal medicine and nutrition treatment. Surgical 
treatments were performed in 72.22% (52) of cases. The rate of postoperative 
complications was 15.38% (8 cases), and during a median follow-up period of 46 
mo, 11.54% (6 cases) underwent reoperation. A total of 29.17% (21 cases) were 
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treated with endoscopic therapy, and during a median follow-up period of 32 mo, 
76.19% (16 cases) had no surgical event, 23.81% (5 cases) failed to avoid surgical 
treatments, and no serious postoperative complications occurred after endoscopic 
therapy.

CONCLUSION 
Age of onset of more than 40 years and duration of disease of more than 5 years 
may be strongly correlated with a higher risk of gastrointestinal stenosis in 
hospitalized CD patients. Endoscopic therapy for gastrointestinal stenosis is 
relatively safe and effective, and may help to prevent or delay surgery.

Key words: Crohn's disease; Gastrointestinal stenosis; Age of onset; Duration of disease; 
Endoscopy; Surgery

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: We retrospectively analyzed the clinical information of 122 cases of hospitalized 
patients with Crohn's disease. Demographics, disease activity, classification, treatment, 
and complications were compared between patients with and without gastrointestinal 
stenosis. It was found that age of onset of more than 40 years and duration of disease of 
more than 5 years were correlated with the occurrence of gastrointestinal stenosis. 
Endoscopic therapy has gradually become one of the main methods for the treatment of 
Crohn's disease-related gastrointestinal stenosis due to its safe and effective 
characteristics.

Citation: Yang SB, Du SW, Wang JH. Correlation between age of onset and gastrointestinal 
stenosis in hospitalized patients with Crohn's disease. World J Clin Cases 2020; 8(13): 2769-
2777
URL: https://www.wjgnet.com/2307-8960/full/v8/i13/2769.htm
DOI: https://dx.doi.org/10.12998/wjcc.v8.i13.2769

INTRODUTION
Crohn's disease (CD) is a chronic, non-specific inflammatory bowel disease with 
unknown aetiology, and its incidence and prevalence are increasing year by year. The 
complication rate of CD can be as high as 50%-70%[1,2], and gastrointestinal stenosis is 
the most common serious complication, often leading to a loss of labour capacity and 
large investment of medical resources. The diagnosis of gastrointestinal stenosis is 
consistent with a sharp decline in quality of life, with up to 80% of patients having 
surgery at least once in their lifetime[3]. In the past 60 years, with advances in 
treatment, the surgical risk at 1 year, 5 years, and 10 years after CD diagnosis has 
significantly decreased (P < 0.05)[4]. To reduce the surgical rate and improve the quality 
of life, exploring the factors related to gastrointestinal stenosis and the characteristics 
of its treatment is very important.

The aim of this study was to analyse the history of the disease and the medical 
treatment of patients affected by CD to explore any significant risk factors and the 
characteristics of treatment for gastrointestinal stenosis.

MATERIALS AND METHODS
Population
The patients affected by inflammatory bowel disease admitted to the Seventh Medical 
Center, Chinese PLA General Hospital from January 2010 to December 2018 were 
analyzed, and 122 patients with a clear diagnosis of CD who met the screening criteria 
were included in the study.

The diagnosis of CD was based on the “Third European Evidence-based Consensus 
on the Diagnosis and Management of Crohn's Disease”[5]. Gastrointestinal stenosis was 
defined as CD-associated gastrointestinal stenosis, including inflammatory stenosis, 
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fibrous stenosis, and mixed stenosis, and can be confirmed by at least one of digestive 
endoscopy, computed tomography enterography, and magnetic resonance imaging 
enterography. The age of onset was the age at which the patient first developed 
symptoms (confirmed by tracing the patient's medical history). Related complications 
included gastrointestinal perforation, gastrointestinal bleeding, thrombosis, toxic 
megacolon, gastrointestinal fistula, severe malnutrition, infection, and neoplastic 
lesions.

The following inclusion criteria were used: (1) During the study period, CD patients 
treated at our centre were hospitalized; (2) The first diagnosis could clearly confirm the 
diagnosis of CD; and (3) The first diagnosis was suspected, and the patients’ diagnosis 
of CD was identified during the follow-up period of the study. The exclusion criteria 
were as follows: (1) Patients with CD who were simply followed in the outpatient 
clinic; (2) Patients who had not yet been diagnosed with CD during the follow-up 
period; and (3) Patients lost to follow-up.

Methods
Using a retrospective study method, 122 patients with CD included in the study were 
divided into a gastrointestinal stenosis group (72 cases) and a non-gastrointestinal 
stenosis group (50 cases) for comparative analysis. Possible risk factors for 
gastrointestinal stenosis include gender, age of onset, course of disease, ileal 
involvement, degree of disease activity, parenteral manifestations, application of 
biologics and corticosteroids, and related complications. The treatments were also 
analyzed to explore the characteristics.

The follow-up method was mainly based on the medical records of the inpatients. 
Patients with no inpatient medical records within 3-6 mo up to December 2018 were 
followed by telephone or consultations of outpatient data. Due to the characteristics of 
retrospective studies, the ethics committee of our medical center verified that the 
ethics review was not necessary, and all study participants' rights to informed consent 
were waived.

Statistical analysis
The SPSS 20.0 statistical software package was used for statistical analyses and 
processing. The variables are presented as medians (ranges), the mean ± SD, or 
numbers (percentages). The comparison of the categorical variables was performed 
using the chi-square test or Fisher’s exact test as appropriate; the Wilcoxon rank-sum 
test was used for quantitative and ordinal variables.

The association between variables and gastrointestinal stenosis was assessed using 
univariate and multivariable logistic regression analyses. Model building was 
conducted by means of a variable selection based on an initial screening of variables (P 
< 0.2) using univariate analysis, and then multifactor logistic regression analysis was 
performed. All P values refer to two-tailed tests of significance. P < 0.05 was 
considered significant.

RESULTS
General information
Details regarding demographics, history, activity, and site of involvement of the 122 
patients included in the study are reported in Table 1. The majority of the patients 
were male (69.67%), the mean age of onset was 34.72 ± 15.15 years, and the median 
duration of the disease was 64 mo (1-492 mo). The incidence of gastrointestinal 
stenosis was 59.02%.

Factors related to gastrointestinal stenosis
Seventy-two (59.02%) patients were diagnosed with gastrointestinal stenosis, and 50 
patients were included in the non-gastrointestinal stenosis group. The comparison 
between the two groups is shown in Table 2. Age of onset (P = 0.021), duration of 
disease (P = 0.010), and ileal involvement (P = 0.039) were associated with 
gastrointestinal stenosis.

In multivariable regression analysis (Table 3), age of onset [odds ratio (OR) = 1.028, 
P = 0.046] and duration of disease (OR = 1.008, P = 0.013) were confirmed to be 
significantly associated with gastrointestinal stenosis. Stratified analysis (Table 4) 
showed that age of onset of more than 40 years (P = 0.009, OR = 3.072, 95% confidence 
interval [CI]: 1.298-7.272) and duration of disease of more than 5 years (P = 0.048, OR = 
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Table 1 Demographic variables and disease characteristics of Crohn’s disease

Variable No. or median/mean % or range

Total number of patients 122

Male gender 85 69.67

Age of onset (yr) 34.72 15.15

Duration of disease (mo) 64 1-492

Gastrointestinal stenosis 72 59.02

L1 33 27.05

L2 27 22.13

L3 59 48.36

L4 2 1.64

L1 + L4 1 0.82

B1 (B1p) 42 (5) 34.43

B2 (B2p) 65 (2) 53.28

B3 (B3p) 8 (1) 6.56

B2 + B31 7 5.74

Disease activity: Mild 25 20.49

Disease activity: Moderate 84 68.85

Disease activity: Severe 13 10.66

1As the disease progresses, stricturing and penetrating disease behaviors can coexist. L and B: The phenotype of the Montreal classification of inflammatory 

bowel disease. p: Combined with perianal disease[29].

2.101, 95%CI: 1.002-4.406) were correlated with the occurrence of gastrointestinal 
stenosis.

Treatments for gastrointestinal stenosis
The treatments for gastrointestinal stenosis are shown in Table 5.

Surgical treatments were performed in 52 (72.22%) patients. The incidence of 
postoperative complications was 15.38% and the rate of reoperation was 11.54% 
during a median follow-up period of 46 mo (1-204 mo). Postoperative complications 
included postoperative bleeding in four cases, incision split and infection in two, 
postoperative anastomotic fistula in one, and abdominal wall fistula in one.

Endoscopic therapy was performed in 21 (29.17%) patients, and 76.19% of the 
patients had no surgical events during a median follow-up period of 32 mo (2-88 mo), 
including five patients treated with endoscopic therapy alone and 11 patients with 
anastomotic stenosis. No serious postoperative complications occurred after 
endoscopic therapy.

DISCUSSION
Gastrointestinal stenosis is one of the most common serious complications of CD, and 
its occurrence and development are often related to poor disease control. 
Approximately 11% of patients have developed gastrointestinal stenosis at the 
beginning of CD diagnosis[6], while over 30% would develop gastrointestinal stenosis 
within 10 years after CD diagnosis[2,7]. Ileum-type CD patients tend to develop stenosis 
complications, while colonic- or ileocolic-type CD patients are more likely to have 
penetration complications[6]. In this study, the incidence of gastrointestinal stenosis 
was relatively high (59.02%), which was considered to be related to the following 
factors. For example, our medical center was a tertiary medical institution, some 
patients had received non-systematic treatments before visiting our center. In addition, 
the number of hospitalized CD patients was relatively small, the degree of disease 
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Table 2 Univariate comparison between gastrointestinal stenosis group and non-gastrointestinal stenosis group

Variable Gastrointestinal stenosis Non-gastrointestinal stenosis P value

Total number of patients 72 (59.02%) 50 (40.98%)

Male gender 49 (68.06%) 36 (72.00%) 0.761

Age of onset (yr) 37.61 ± 15.14 30.84 ± 14.67 0.021

Duration of disease (mo) 72 (11-492) 45 (3-240) 0.010

Exposure to corticosteroid 23 20 0.360

Exposure to azathioprine 22 13 0.247

Exposure to biologics 35 19 0.585

Disease activity: Severe 11 2 0.065

Disease involved: Ileum 50 44 0.039

Parenteral performance 5 6 0.243

Perforation 4 4 0.594

Gastrointestinal bleeding 5 1 0.243

Thrombosis 1 0 NA

Fistula 7 10 0.114

Severe malnutrition 9 5 0.671

Infection 7 6 0.689

Neoplastic lesions 1 1 0.795

NA: Not available.

Table 3 Multivariable logistic regression analysis between gastrointestinal stenosis group and non-gastrointestinal stenosis group

Variable β SE Odds ratio (95%CI) P value

Age of onset 0.028 0.014 1.028 (1.000-1.056) 0.046

Duration of disease 0.008 0.003 1.008 (1.002-1.015) 0.013

Fistula -0.833 0.587 0.435 (0.138-1.373) 0.156

Disease activity: Severe 1.524 0.841 4.593 (0.883-23.896) 0.070

Disease involved: Ileum -1.003 0.525 0.367 (0.131-1.025) 0.056

CI: Confidence interval.

activity was relatively serious, and the lesion sites of the patients were mostly 
concentrated in the ileum and ileocecum.

With the extension of the duration of disease, the cumulative incidence of CD-
related gastrointestinal stenosis is increasing, which is largely consistent with the 
results of this study. Previous literature showed that duration and activity of the 
disease, ileal involvement, need for corticosteroids at diagnosis, perianal diseases, and 
diagnostic age of less than 40 years were associated with gastrointestinal stenosis and 
early intestinal complications in CD patients[8,9], and fistula disease has a high positive 
predictive value for the occurrence of gastrointestinal stenosis (86.2%)[10]. In this study, 
we concluded that age of onset of more than 40 years was significantly correlated with 
gastrointestinal stenosis (P < 0.05). This may be related to the weak physiological 
function, decreased immune function, and poor repair ability of patients with an age 
of onset of more than 40 years and the second smaller peak age of the disease around 
50-60 years old[11,12]. It may also be related to the ethnicity and region of the CD 
population in China. The age of onset is generally younger than the age of diagnosis, 
which may be helpful to better understand the whole disease process. Therefore, the 
authors believe that the potential predictive value of age of onset for the occurrence of 
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Table 4 Correlation between age of onset or duration of disease and Crohn's disease-related gastrointestinal stenosis

Variable Gastrointestinal stenosis (n = 72) Non-gastrointestinal stenosis (n = 50) P value OR (95%CI)

Age of onset > 40 yr 29 9

Age of onset ≤ 40 yr 43 41

0.009 3.072 (1.298-7.272)

Duration of disease > 5 yr 39 18

Duration of disease ≤ 5 yr 33 32

0.048 2.101 (1.002-4.406)

OR: Odds ratio; CI: Confidence interval.

Table 5 Treatments for Crohn's disease-related gastrointestinal stenosis

Variable n %

Total number of patients 72

Internal medicine and nutrition treatment 15 20.83

Surgical treatment 52 72.22

Endoscopic therapy 21 29.17

Surgical treatment

Reoperation 6 11.54

Postoperative complications 8 15.38

Endoscopic therapy

No surgery events 16 76.19

Undergo surgery 5 23.81

Postoperative complications 0 0

gastrointestinal stenosis is also worthy of attention, but this also needs further 
evidence from prospective cohort studies over time.

The pathological types of gastrointestinal stenosis can be divided into inflammatory 
stenosis and fibrous stenosis, which are essentially the manifestation of the same 
disease at different stages and often exist at the same time. To date, there has been no 
reliable treatment to prevent the formation of gastrointestinal fibrosis and stenosis[13,14], 
but it has also been reported that azathioprine can delay the occurrence of 
postoperative complications of fibrous stenosis in CD patients[15]. Relying on the 
multidisciplinary team, our medical center formulated "individualized" therapy and 
highlighted the important role of nutritional treatment. A total of 20.83% of the 
patients were treated with internal medicine and nutritional therapy to delay the 
progression of symptoms of gastrointestinal stenosis, and no surgical treatment was 
performed during the follow-up period. However, due to the relatively short follow-
up period, further follow-up studies are needed.

With the development of endoscopy, endoscopic therapy has gradually become one 
of the most important ways of treating CD-related gastrointestinal stenosis and 
anastomotic stenosis. Endoscopic therapy mainly includes endoscopic balloon 
dilatation (EBD), endoscopic stricterotomy (EST), endoscopic stenting, and endoscopic 
local spray and injection of drugs. EBD has a high immediate success rate, with a 
symptom remission rate of 42%-90% in a short period of time[16], and can delay surgery 
for approximately 6.5 years[17]. Only 32.8% of patients needed surgery during the 
follow-up period of 3.3 ± 3.1 years (0-12 years) after EBD[18], and the postoperative 
complication rate was 4%-4.6%[19,20]. In this study, 76.19% of patients did not undergo 
surgery after a median follow-up of 32 mo (2-88 mo), thus delaying the occurrence of 
surgery in most patients. There were no serious postoperative complications during 
the follow-up period. However, endoscopic therapy has some disadvantages, such as 
stricter indications, increased hospitalization times for dilation, poor long-term 
efficacy, difficulty in avoiding surgeries in some patients, and high bleeding risk of 
EST[21].

To date, surgery is still the main treatment for CD-related gastrointestinal stenosis. 
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Approximately 80% of CD patients require intestinal resection, and up to 65% undergo 
a second surgical resection within 10 years[3]. The surgical methods for gastrointestinal 
stenosis are divided into two types: Enterectomy and stenoplasty. In this study, the 
surgical rate was 72.22%, which was roughly the same as that reported above, while 
the reoperation rate was 11.54% during a median follow-up period of 46 mo. The 
postoperative complication rate of CD surgery was 21.0%-40.9%[22-24], and the 
preoperative use of TNF-α biologics could increase the postoperative complication 
rate[22,25]. Appropriate surgical timing, the indications and procedures of surgical 
intervention, and perioperative nutritional support treatment, including the use of 
exclusive enteral nutrition, can reduce the risk of postoperative complications in CD 
patients[26,27], and the postoperative complication rate of CD patients has been reduced 
to less than 10% in the literature[28]. In this study, the postoperative complication rate 
was 15.38%[29].

Limitations of the study
As this is a retrospective study, the level of evidence is limited, but due to the large 
sample size, the results are relatively reliable. Additionally, the age of onset may be 
biased due to the subjective factors of patients and physicians, but the research data 
were mainly from the inpatient medical records, which were highly reliable. Next, the 
patients included in the study were all hospitalized in a single medical center, which 
failed to account for the characteristics of outpatients and patients in other medical 
centers and regions. However, the inpatients cover most areas in northern China, and 
fewer outpatients are only followed at our medical center, so the results of the study 
are of certain clinical value. Finally, factors and follow-up period were relatively 
limited, and some patients were followed by telephone or at the outpatient clinic. It 
was necessary to continue follow-up and conduct a multicenter prospective study.

In conclusion, age of onset of more than 40 years and duration of disease of more 
than 5 years are correlated with the occurrence of CD-related gastrointestinal stenosis 
in hospitalized patients, which may be a potential predictor in the future. Endoscopic 
treatment has a high success rate and is relatively safe, which could delay or prevent 
the occurrence of surgery. However, due to its stricter indications and higher 
requirements for surgeons’ endoscopic skills and patients’ compliance, the wider 
application of endoscopic treatment is partially limited.

ARTICLE HIGHLIGHTS
Research background
With the development of society, the incidence and prevalence of Crohn's disease (CD) 
are increasing. CD-related gastrointestinal stenosis is one of the most common serious 
complications, leading to surgery, loss of labor, increased medical costs, and reduced 
quality of life. At present, there is a lack of clinical data on CD-related gastrointestinal 
stenosis in China.

Research motivation
The identification of the factors related to CD-related gastrointestinal stenosis and the 
analysis of its treatment methods are conducive to improving clinicians' 
understanding of this disease and reducing or delaying the occurrence of 
gastrointestinal stenosis.

Research objectives
The primary aim of this study was to investigate the related factors and treatments for 
CD-related gastrointestinal stenosis.

Research methods
The clinical data of CD patients hospitalized at our medical center from January 2010 
to December 2018 were included, and patients with gastrointestinal stenosis were 
compared to a control group (non-gastrointestinal stenosis) for clinical variables. The 
risk factors for gastrointestinal stenosis were identified using univariate and 
multivariable logistic regression analyses. The treatments for patients with 
gastrointestinal stenosis were analyzed, and the characteristics of different treatment 
methods were discussed.
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Research results
The incidence of gastrointestinal stenosis was 59.02% in the 122 hospitalized CD 
patients. Age of onset of more than 40 years (odds ratio = 3.072, 95%CI: 1.298-7.272, P 
= 0.009) and duration of disease of more than 5 years (odds ratio = 2.101, 95%CI: 1.002-
4.406, P = 0.048) were associated with the occurrence of gastrointestinal stenosis. 
Fifteen (20.83%) patients did not undergo surgery and received internal medicine and 
nutrition treatment. Surgical treatments were performed in 72.22% (52 cases). The rate 
of postoperative complications was 15.38% (8 cases), and during a median follow-up 
of 46 mo, 11.54% (6 cases) underwent surgery again. A total of 29.17% (21 cases) were 
treated with endoscopic therapy, and during a median follow-up of 32 mo, 76.19% (16 
cases) had no surgical event, 23.81% (5 cases) failed to avoid surgical treatments, and 
no serious postoperative complications occurred after endoscopic therapy.

Research conclusions
In this study, we found for the first time that age of onset of more than 40 years may be 
a risk factor for CD-related gastrointestinal stenosis, and the correlation between 
duration of disease of more than 5 years and CD-related gastrointestinal stenosis was 
also found, but no significant correlation between fistula and gastrointestinal stenosis 
was found. Endoscopic therapy for gastrointestinal stenosis is relatively safe and 
effective, and may help to prevent or delay surgery. All these are beneficial to reduce 
the incidence of gastrointestinal stenosis and improve its therapeutic effect in the 
future clinical practice.

Research perspectives
Considering the limitations in the selection of participants in this study, further studies 
are warranted to define the profile of predictors of CD-related gastrointestinal stenosis.
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