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SJR

The SJR is a size-independent prestige indicator that ranks

journals by their 'average prestige per article'. It is based on

the idea that 'all citations are not created equal'. SJR is a

measure of scienti�c in�uence of journals that accounts

for both the number of citations received by a journal and

the importance or prestige of the journals where such

citations come from It measures the scienti�c in�uence of

the average article in a journal, it expresses how central to

the global scienti�c discussion an average article of the

Total Documents

Evolution of the number of published documents. All types

of documents are considered, including citable and non

citable documents.

Year Documents

2012 15
2013 26
2014 32
2015 100

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The chart

shows the evolution of the average number of times

documents published in a journal in the past two, three and

four years have been cited in the current year. The two

years line is equivalent to journal impact factor ™

(Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2012 0.000
Cites / Doc. (4 years) 2013 0.133
Cites / Doc. (4 years) 2014 0.073
Cites / Doc. (4 years) 2015 0.671
Cites / Doc. (4 years) 2016 1.046
Cites / Doc. (4 years) 2017 1.352
Cites / Doc. (4 years) 2018 1.644
Cites / Doc. (4 years) 2019 1.509
Cites / Doc. (4 years) 2020 1.613
Cites / Doc. (4 years) 2021 1.879

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents

during the three previous years.

Journal Self-citation is de�ned as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

Self Cites 2012 0

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations

removed) received by a journal's published documents

during the three previous years. External citations are

calculated by subtracting the number of self-citations from

the total number of citations received by the journal’s

documents.

Cites Year Value

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.

The chart shows the ratio of a journal's documents signed

by researchers from more than one country; that is

including more than one country address.

Year International Collaboration

2012 0.00
2013 15.38

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a

journal's articles including substantial research (research

articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,

reviews and conference papers.

Documents Year Value

Non-citable documents 2012 0

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited

during the following year.

Documents Year Value

Uncited documents 2012 0
Uncited documents 2013 13
Uncited documents 2014 38
Uncited documents 2015 53

← Show this widget in
your own website

Just copy the code below

and paste within your html

code:

<a href="https://www.scimagojr.com/journalsearch

SCImago GraphicaSCImago GraphicaSCImago Graphica

Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

2013 2015 2017 2019 2021

0

0.2

0.4

0.6

2012 2014 2016 2018 2020

0

600

1.2k

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2012 2014 2016 2018 2020

0

0.4

0.8

1.2

1.6

2

2012 2014 2016 2018 2020

0

800

1.6k

2012 2014 2016 2018 2020

0

0.9

1.8

2012 2014 2016 2018 2020

0

8

16

2012 2014 2016 2018 2020

0

500

1k

2012 2014 2016 2018 2020

0

500

1k

https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=130156&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=21100446421&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=19700177401&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20524&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.scimagojr.com/journalsearch.php?q=20400&tip=sid&clean=0
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/


Metrics based on Scopus® data as of April 2022

Khalid 1 year ago

Would you inform me what is the impact factor of this journal please?

reply

Sultan jarrar 2 years ago

Dear SCIMAGO team,

Could you please tell me if this journal considered to be q2 or q3 ? There is a little confusion about

it .

Kind regards

reply

AHMED ABO ZAID AHMED TEIMA 4 months ago

please the last quartile of journal Q2 OR Q3

THE MAIN ESPACIALITY IS MEDICINE OR SURGERY

THANK YOU

Anton 3 years ago

Dear sir/ madam, please tell if the journal status Q2 or Q3?

reply

Saad 3 years ago

Dear. Melanie

Thank you very much for your reply.

Best regards.

Saad

reply

K

Melanie Ortiz 1 year ago

Dear Khalid, thank you very much for your comment. SCImago Journal and Country Rank

uses Scopus data, our impact indicator is the SJR (Check it on our website). We suggest

you consult the Journal Citation Report for other indicators (like Impact Factor) with a

Web of Science data source. Best Regards, SCImago Team

M
SCImago Team

S

A

Melanie Ortiz 4 months ago

Dear Ahmed, thank you very much for your request. You can consult that

information just above. Best Regards, SCImago Team

M
SCImago Team

Melanie Ortiz 2 years ago

Dear Sultan,

thank you for contacting us. For every journal, the annual value of the SJR is integrated

into the distribution of SJR values of all the subject categories to which the journal

belongs. There are more than 300 subject categories. The position of each journal is

different in any category and depends on the performance of the category, in general, and

the journal, in particular .

Best Regards, SCImago Team

M
SCImago Team

A

Melanie Ortiz 3 years ago

Dear Anton, thank you for contacting us. For every journal, the annual value of the SJR is

integrated into the distribution of SJR values of all the thematic categories to which the

journal belongs. There are more than 300 thematic categories. The position of each

journal is different in any category and depends on the performance of the category, in

general, and the journal, in particular. The next SJCR's update will be made throughout

June 2020. Best Regards, SCImago Team

M
SCImago Team

S



Saad 3 years ago

Dear.

I want ask about annals of medicine and surgery journal. Is it Q2 or Q3 according to 2019.

Thank you.

Best regards.

reply

Leave a comment

Name

Email
(will not be published)

Submit

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a

speci�c journal. The purpose is to have a forum in which general doubts about the processes of publication in the

journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular

articles, maintain the dialogue through the usual channels with your editor.

Developed by: Powered by:

Follow us on @ScimagoJR

Scimago Lab, Copyright 2007-2022. Data Source: Scopus®

Cookie settings

Cookie policy

Melanie Ortiz 3 years ago

Dear Saad, thanks for your participation! Best Regards, SCImago Team

M
SCImago Team

S

Melanie Ortiz 3 years ago

Dear Saad,

Thank you for contacting us. Our data come from Scopus, they annually send us an

update of the data. This update is send to us around April / May every year. Thus, the

indicators for 2019 will be available in June 2020 and before that we can´t know what will

happen with this journal. Best Regards, SCImago Team

M
SCImago Team

http://www.scimagolab.com/
http://www.scimagolab.com/
http://www.scimagolab.com/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
https://twitter.com/ScimagoJR
https://twitter.com/ScimagoJR
http://www.scimagolab.com/
http://www.scimagolab.com/
http://www.scopus.com/
http://www.scopus.com/
https://www.scimagojr.com/journalsearch.php?q=21100283772&tip=sid&clean=0#
https://www.scimagojr.com/journalsearch.php?q=21100283772&tip=sid&clean=0#
https://www.scimagojr.com/cookie-policies.php
https://www.scimagojr.com/cookie-policies.php


June 2022 - Volume 78 - Issue : Annals of
Medicine and Surgery

Home > June 2022 - Volume 78 - Issue

 Previous Issue | Next Issue 

June 2022 - Volume 78 - Issue
 Table of Contents Outline
 eTOC Alerts
 Contributor Index

Cross-sectional Study

The prevalence of HIV among tuberculosis patients in Benadir, Somalia. Retrospective
multi-center study

Dirie, Abdirahman Mohamed Hassan; Çolakoğlu, Sedat; Abdi, Bashir Mohamud; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

https://journals.lww.com/annals-of-medicine-and-surgery/pages/default.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/pages/default.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/05000
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/05000
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/07000
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/07000
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_55213adf_6fa8_45d5_ab70_f1ef0eef6e4f$ctl00$lnkbtnTOC", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_55213adf_6fa8_45d5_ab70_f1ef0eef6e4f$ctl00$lnkbtnTOC", "", true, "", "", false, true))
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Annals of Medicine and Surgery','annals-of-medicine-and-surgery','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Annals of Medicine and Surgery','annals-of-medicine-and-surgery','eTOC', 'eTOC');;
javascript:javascript: alerts_ShowSubscribeeTOCPopup('Annals of Medicine and Surgery','annals-of-medicine-and-surgery','eTOC', 'eTOC');;
https://journals.lww.com/annals-of-medicine-and-surgery/pages/contributorindex.aspx?year=2022&issue=06000
https://journals.lww.com/annals-of-medicine-and-surgery/pages/contributorindex.aspx?year=2022&issue=06000
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:


• Free

Association between COVID-19 preventive behavioral changes and anxiety in Karachi,
Pakistan: A cross-sectional pilot study

Ali, Hyder; Mamun, Mohammed A.; Gianchand, Naveed; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Magnetic resonance imaging findings of intracranial tuberculoma patients in a tertiary
hospital in Mogadishu, Somalia: A retrospective study

Ibrahim, Ismail Gedi; Osman, Ahmed Adam; Shikhow, Mohamed Gedi; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Adherence to pre-operative fasting guidelines and associated factors among pediatric
surgical patients in selected public referral hospitals, Addis Ababa, Ethiopia: Cross
sectional study

Yimer, Aragaw Hamza; Haddis, Lidya; Abrar, Meron; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Moyamoya syndrome and stroke among pediatric sickle cell disease patients in Sudan:
A cross-sectional study

Elmahdi, Muhab; Fadalla, Tarig; Suliman, Mazin; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Clinical Characteristics and Prognosis of COVID-19 patients in Syria: A cross-sectional

https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_prevalence_of_HIV_among_tuberculosis_patients.90.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Association_between_COVID_19_preventive_behavioral.102.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Magnetic_resonance_imaging_findings_of.109.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Adherence_to_pre_operative_fasting_guidelines_and.110.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Moyamoya_syndrome_and_stroke_among_pediatric.112.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx


multicenter study

Al Houri, Hasan Nabil; Al-tarcheh, Heba; Zahra, Ebtesam; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Evaluation of serum levels of cathepsin S among colorectal cancer patients

Ghanadi, Koroush; Ashorzadeh, Saber; Aliyepoor, Asghar; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Characteristics and outcome of infants born to mothers with SARS-CoV-2 infection
during the first three waves of COVID-19 pandemic in northern Iran: A prospective
cross-sectional study

Farhadi, Roya; Ghaffari, Vajiheh; Mehrpisheh, Shahrokh; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Serum pepsinogen: A potential non-invasive screening method for moderate and
severe atrophic gastritis among an asian population

Nguyen, Cong Long; Dao, Tran Tien; Phi, Thi-Thuy Ngan; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Mechanoreceptor analysis on femoral and tibial site remnant of anterior cruciate
ligament injury using immunohistochemistry

Adriansyah, Denny; Santoso, Asep; Sibarani, Tangkas SMHS.; More

https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Clinical_Characteristics_and_Prognosis_of_COVID_19.113.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Evaluation_of_serum_levels_of_cathepsin_S_among.128.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Characteristics_and_outcome_of_infants_born_to.136.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Serum_pepsinogen__A_potential_non_invasive.141.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx


Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Twelve-year trend of Escherichia coli antibiotic resistance in the Islamabad population

Bangash, Kashif; Mumtaz, Hassan; Mehmood, Mehwish; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Effect of COVID-19 on lipid profile parameters and its correlation with acute phase
reactants: A single-center retrospective analysis

Almas, Talal; Malik, Jahanzeb; Alsubai, Abdulla K.; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Factors associated with TNF-alpha levels in patients with indirect inguinal hernia: A
cross-sectional study

Warsinggih, ; Ulfandi, Devby; Fajar, Amir; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Diagnosis of acute nasal fractures using ultrasound and CT scan

Astaraki, Peyman; Baghchi, Bahareh; Ahadi, Maryam

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Mechanoreceptor_analysis_on_femoral_and_tibial.145.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Twelve_year_trend_of_Escherichia_coli_antibiotic.151.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Effect_of_COVID_19_on_lipid_profile_parameters_and.152.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_TNF_alpha_levels_in.154.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);


• Permissions

• Free

Comparison of sleep quality among COVID-19 patients and non-COVID-19 population
in Pakistan: A cross sectional study during the COVID-19 pandemic

Malik, Muna; Atiq, Ayesha; Tahir, Muhammad Junaid; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Knowledge of intensive care nurses’ towards prevention of ventilator-associated
pneumonia in North West Ethiopia referral hospitals, 2021: A multicenter, cross-
sectional study

Getahun, Amare Belete; Belsti, Yitayeh; Getnet, Mihret; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Factors associated with complication after gastrectomy for gastric or esophagogastric
cancer compared among surgical purpose, surgical extent, and patient age:
Retrospective study from a high volume center in Thailand

Parakonthun, Thammawat; Sirisut, Bhurithat; Nampoolsuksan, Chawisa; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Functional outcomes of surgical treatment of varicocele in infertile men: Comparison
of three techniques

Ouanes, Yassine; Rahoui, Moez; Chaker, Kays; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Diagnosis_of_acute_nasal_fractures_using.156.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Comparison_of_sleep_quality_among_COVID_19.180.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Knowledge_of_intensive_care_nurses__towards.181.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Factors_associated_with_complication_after.186.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:


• Free

Table of Contents Outline | Back to Top

Systematic Review / Meta-analysis

Acute acalculous cholecystitis and cardiovascular disease, which came first? After two
hundred years still the classic chicken and eggs debate: A review of literature

Saragò, Martina; Fiore, Davide; De Rosa, Salvatore; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

The use of tissue sealant in reducing urethrocutaneous fistula event following
hypospadias repair: A systematic review and meta-analysis

Nurtamin, Tomy; Renaldo, Johan; Kloping, Yudhistira Pradnyan; More

Annals of Medicine & Surgery. 78:, June 2022.

• Abstract
•  Favorite

• PDF

• Permissions

• Free

Table of Contents Outline | Back to Top

• 

• 5
• 6
• 7
• 8
• 9
• 

Show 20 results per page Show:
20 results per page

Back to Top

https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Functional_outcomes_of_surgical_treatment_of.202.aspx
javascript:anavShowTOC();
javascript:anavShowTOC();
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/06000#
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/06000#
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/Acute_acalculous_cholecystitis_and_cardiovascular.7.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:
javascript:
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/Fulltext/2022/06000/The_use_of_tissue_sealant_in_reducing.21.aspx
javascript:anavShowTOC();
javascript:anavShowTOC();
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/06000#
https://journals.lww.com/annals-of-medicine-and-surgery/toc/2022/06000#
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno1", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno1", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno2", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno2", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno3", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno3", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno4", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno4", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno5", "", true, "", "", false, true))
javascript:WebForm_DoPostBackWithOptions(new WebForm_PostBackOptions("ctl00$ctl28$g_4cf81fc1_6d28_491e_94de_690e9fe4ceeb$ctl03$listItemActionToolbarControlBottom$pagingControl$pagingControl$pageno5", "", true, "", "", false, true))


Never Miss an Issue

Get new journal Tables of Contents sent right to your email inbox Type your email

Get New Issue Alerts

Browse Journal Content

• Register on the website

Customer Service

• Contact us at:
◦ Support:

Submit a Service Request
◦ TEL:

800-638-3030 (within the USA)
301-223-2300 (outside of the USA)

• Manage Cookie Preferences

• Privacy Policy (Updated December 15, 2022)
• Legal Disclaimer
• Terms of Use
• Open Access Policy

• Copyright © 2023
• Wolters Kluwer Health, Inc. and/or its subsidiaries. All rights reserved.

https://journals.lww.com/annals-of-medicine-and-surgery/pages/register.aspx?ContextUrl=%2fannals-of-medicine-and-surgery%2ftoc%2f2022%2f06000
https://journals.lww.com/annals-of-medicine-and-surgery/pages/register.aspx?ContextUrl=%2fannals-of-medicine-and-surgery%2ftoc%2f2022%2f06000
https://www.tfaforms.com/4966570
https://www.tfaforms.com/4966570
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/terms.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/terms.aspx
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/health
https://www.wolterskluwer.com/en/health


Editorial Board : Annals of Medicine and Surgery

Editorial Board

Editor-In-Chief
Riaz Agha, London, UK

Statistical Editor

L. C. See, Taoyuan, Taiwan

Editorial Board

X-P. Chen, Wuhan, China

M. Cohen, Newark, USA

D. Green, London, UK

S. Hamid, Karachi, Pakistan

P. Hutchinson, Cambridge, UK

P. Littlejohns, London, UK

A. Mahapatra, Bhubaneswar, India

J. McKimm, Swansea, UK

D. Muzumdar, Mumbai, India

F. Nicoli, London, UK

J. Norcini, Philadelphia, USA

D. Sokol, London, UK

J. Talati, Karachi, Pakistan

J. V. Thomas, Birmingham, USA

M. C. Warlé, Nijmegen, Netherlands

T. G. Williams, Tunbridge Wells, UK

Assistant Editors

J. Kleef, Liverpool, UK P. Schemmer, Graz, Austria

Associate Staff Editors

S. Acuna, Toronto, Canada

S. Al-Hakkak, Najaf, Iraq

G. Alsfasser, Rostock, Germany

A. Angarita, Houston, USA

F. Campanile, Civita Castellana, Italy

F. G. Del Ángel, Tampico, Mexico

T. J. Evans, London, UK

A. Frampton, London, UK

T. Golden, Rockville, USA

A. Hasan, Cairo, Egypt

R. Moshref, Jeddah, Saudi Arabia



O. P. Choudhary, Punjab, India

D. Chowdhury, Manchester, UK

J. Clark, London, UK

A. Coppola, Rome, Italy

M. Oley, Manado, Indonesia

E. Ntouvali, Athens, Greece

R. Rosyidi, Mataram, Indonesia

Back to Top

Never Miss an Issue

Get new journal Tables of Contents sent right to your email inbox Type your email Get New Issue Alerts

Browse Journal Content

• Register on the website

Customer Service

• Contact us at:
◦ Support:

Submit a Service Request
◦ TEL:

800-638-3030 (within the USA)
301-223-2300 (outside of the USA)

• Manage Cookie Preferences

• Privacy Policy (Updated December 15, 2022)
• Legal Disclaimer
• Terms of Use
• Open Access Policy

• Copyright © 2023
• Wolters Kluwer Health, Inc. and/or its subsidiaries. All rights reserved.

https://journals.lww.com/annals-of-medicine-and-surgery/pages/register.aspx?ContextUrl=%2fannals-of-medicine-and-surgery%2fpages%2feditorialboard.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/pages/register.aspx?ContextUrl=%2fannals-of-medicine-and-surgery%2fpages%2feditorialboard.aspx
https://www.tfaforms.com/4966570
https://www.tfaforms.com/4966570
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/privacy.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/disclaimer.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/terms.aspx
https://journals.lww.com/annals-of-medicine-and-surgery/_layouts/oaks.journals/terms.aspx
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/solutions/lippincott-journals/lippincott-open-access
https://www.wolterskluwer.com/en/health
https://www.wolterskluwer.com/en/health


Annals of Medicine and Surgery 78 (2022) 103707

Available online 13 May 2022
2049-0801/© 2022 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Systematic Review / Meta-analysis 

The use of tissue sealant in reducing urethrocutaneous fistula event 
following hypospadias repair: A systematic review and meta-analysis 

Tomy Nurtamin a,b,c, Johan Renaldo a,b, Yudhistira Pradnyan Kloping a,b, 
Ilham Akbar Rahman a,b, Lukman Hakim a,d,* 

a Department of Urology, Faculty of Medicine, Universitas Airlangga, Dr. Soetomo General-Academic Hospital, Mayjen Prof. Dr. Moestopo No.6-8, Surabaya, 60286, 
Indonesia 
b Dr. Soetomo General-Academic Hospital, Mayjen Prof. Dr. Moestopo No.6-8, Surabaya, 60286, Indonesia 
c Department of Physiology, Faculty of Medicine, Universitas Halu Oleo, Kampus Hijau Bumi Tridarma Anduonohu, Kendari, 93232, Indonesia 
d Universitas Airlangga Teaching Hospital, Dharmahusada Permai, Mulyorejo, Mulyorejo, Surabaya, 60115, Indonesia   

A R T I C L E  I N F O   

Keywords: 
Hypospadias repair 
Tissue sealant 
Urethrocutaneous fistula 

A B S T R A C T   

Background: One of the most frequent complications following hypospadias repair is urethrocutaneous fistula 
(UCF) event. Tissue sealant has been introduced as a means to reduce UCF. However, reports regarding its 
benefits are varied. Thus, we initiated a systematic review and meta-analysis to investigate its role in reducing 
UCF following hypospadias repair. 
Methods: We completed a systematic search through the Embase, MEDLINE, and Scopus databases for studies 
assessing postoperative complications in hypospadias patients undergoing urethroplasty with and without tissue 
sealant. Cochrane risk of bias 2 (RoB 2) tool was used to assess the quality of randomized clinical trials (RCTs), 
while the observational studies were assessed with Newcastle-Ottawa Scale. The primary outcome analyzed in 
this study was UCF, while secondary outcomes consisted of postoperative complications such as edema, infec
tion, and wound dehiscence that increases the risk of UCF formation, measured using odds ratio (OR) with a 95% 
confidence interval (CI). 
Results: Six eligible studies comprising three RCTs and three non-randomized studies were included. Patients 
undergoing hypospadias repair with tissue sealant had lower UCF events (OR = 3.27; 95% CI 1.92–5.58; p <
0.0001). Likewise other post-operative complications, tissue sealant group had a lower rate of edema (OR = 2.29; 
95% CI 1.38–3.78; p = 0.001) and infection (OR = 3.87; 95% CI 1.55–9.70; p = 0.004). The difference in wound 
dehiscence was insignificant between the groups (OR = 2.08; 95% CI 0.21–20.55; p = 0.53). 
Conclusion: Tissue sealant can reduce UCF events following hypospadias repair as well as edema and infection 
that increases the risk of UCF formation.   

1. Introduction 

Hypospadias is a common congenital abnormality in the urethra, 
where the urethra meatus is located on the penis ventral side. The 
location of the urethra meatus could be in the distal, midshaft, and 
proximal of the penis [1,2]. Hypospadias occurs in about 1: 200 to 1: 300 
male newborns [3–5]. The standard of care for hypospadias is surgical 
repair of the anatomical defect. Hypospadias repair is aimed to improve 
the cosmetic and functional aspects of the penis. Currently, several 
surgical techniques have been introduced. However, none of these 

techniques have been considered the gold standard [5,6]. The recom
mended surgical technique depends on the location of the urethral 
opening, the complexity of repair, technical modifications, and surgeon 
experience [5–10]. Therefore, various outcomes and complications may 
occur following hypospadias repair [3,9–14]. 

One of the most frequent complications following hypospadias repair 
is urethrocutaneous fistula (UCF). This complication remains a frus
trating problem and challenging issue [3,9–14]. The exact etiology of 
UCF remains less known. Localized infection and ischemia, edema, 
wound dehiscence, insufficient procedure, and improper tissue handling 
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are thought to contribute to this complication [5,15,16]. Many tech
niques have been used to reduce UCF events and other associated 
complications that increase the risk of UCF formation following hypo
spadias repair [6,10]. One of the technique modifications carried out is 
the administration of additional materials during urethroplasty. Tissue 
sealant is a topical agent used as hemostasis and tissue adhesives [3, 
11–15]. It has been used and investigated to minimize complications 
following hypospadias repair. Numerous studies have demonstrated that 
tissue sealant may promote wound healing by filling gaps on the wound 
edges, reinforcing suture, reducing local infection, reducing inflamma
tion, and promoting fibroblast proliferation following hypospadias 
repair [3,11]. However, the use of tissue sealant to reduce the UCF event 
following hypospadias repair has conflicting results [3,11–15]. As a 
result, we initiated a systematic review and meta-analysis to investigate 
the role of tissue sealant in reducing UCF following hypospadias repair. 

2. Methods 

2.1. Protocol and registration of the study 

This study followed the guidelines of the Preferred Reporting Items 
for Systematic Review and Meta-Analysis (PRISMA) 2020 flow chart 
[16]. This study protocol was recorded in the PROSPERO international 
prospective register of systematic reviews (CRD42020198066) and 
Research Registry (reviewregistry1348). 

2.2. Literature search and study selection 

A systematic search was conducted in several databases through the 
MEDLINE, Scopus, and Embase databases up to February 2021. Relevant 
studies were searched using a Boolean operator with the following 
search strategy: (Tissue Sealant OR Sealant OR Tissue adhesive OR 
Fibrin Glue) AND (Hypospadias) OR (Urethroplasty). 

2.3. Eligibility criteria 

The search of this study was prioritized for individual studies that 
assessed the comparison of using tissue sealant, and without using tissue 
sealant in hypospadias patients undergoing urethroplasty. If a study met 
the following inclusion criteria, it was considered eligible: (1) English 
articles; (2) Randomized Controlled Trial (RCT), cohort, and case- 
control study design; (3) the data comparing postoperative complica
tions between using tissue sealant, and without using tissue sealant were 
available. We excluded the studies of reviews, commentaries, letters, 
experimental animal studies, abstracts, and single-arm case series. 

2.4. Data extraction and quality assessment 

Three reviewers performed the article selection and data extraction 
(T.N, I.A.R, and Y⋅P⋅K). Any disagreements between the reviewers were 
settled through discussions with senior authors (J.R and L.H). The 
Cochrane risk of bias 2 (RoB 2) tool was used to evaluate RCTs’ qualities 
[17]. Bias due to confounding, due to participant selection, bias in 
intervention classification, due to deviations from intended in
terventions, due to missing data, bias in outcome measurement, and bias 
in the selection of reported results are all included in the instrument. 
Each of those domains was classified on two judgments, mainly some 
concerns or low concerns. Non-randomized studies were assessed with 
the Newcastle-Ottawa Scale (NOS) [18]. NOS score was considered good 
quality if they met the score equal to or more than six, while a score of 
five or less was considered poor quality. The quality of this systematic 
review was assessed using AMSTAR 2 criteria [19]. 

2.5. Outcomes 

The primary outcome in this study was the UCF events following 

hypospadias repair. Secondary outcomes were other post-operative 
complications that increased the risk of UCF formation that including 
edema, infection, and wound dehiscence. All these four outcomes were 
ultimately analyzed in this study. 

2.6. Statistical analysis 

The fixed-effects model was selected if low heterogeneity was 
detected in between studies (I2 <50%; p-value ≥0.05). However, if the 
pooled analysis revealed high heterogeneity, the random-effects model 
was selected (I2 ≥ 50%; p-value<0.05). Because the extracted data is 
dichotomous, we presented the pooling analysis of our result in Odds 
Ratio (OR) with a 95% confidence interval (CI). If p-value <0.05, the 
result was regarded as significant. Statistical Software Review Manager 
5.4 was used to analyze the studies (Cochrane Collaboration, Oxford, 
UK). 

3. Results 

3.1. Search result and baseline characteristics of study 

The initial search turned up a total of 150 articles with 66 duplica
tions, as displayed in Fig. 1. After the duplication removal process, we 
performed an initial screening for 84 articles by title, keyword, and 
abstract and we excluded 56 articles because not relevant. From the 
article sought for retrieval, we found one report not retrieved and found 
27 articles assessed for eligibility. Finally, six eligible studies comprised 
of three RCTs and three non-randomized studies were enrolled for 
qualitative and quantitative synthesis. Hypospadias types in this study 
were proximal, distal, and midshaft. The techniques used in this hypo
spadias repair were Tubularized Incised Plate (TIP) technique, Thiersch- 
Duplay principle, Mathieu urethroplasty, MAGPI, double-face ure
throplasty, and Duckett urethroplasty. Baseline characteristics of each 
included study were provided in Table 1. 

3.2. Risk of bias assessment among the study 

The three listed RCTs in this study contained a low risk of bias, as 
shown in Fig. 2. Two research performed by Kocherov et al. [12] and 
Shenoy et al. [15] had some concerns in the bias domain due to devia
tion from intervention, as there was an inadequate description regarding 
the blinding process of both study subjects and the researcher. The 
quality assessment of non-randomized studies among inclusion 
demonstrated a moderate risk of bias. A study which was conducted by 
Hosseinpour et al. [13] had a low score due to the lack of clarity in the 
sample selection process for the possibility of objective evaluation. 
Therefore, the results showed a relatively high risk of bias, as shown in 
Table 2. 

3.3. Outcome 

3.3.1. Urethrocutaneous fistula following hypospadias repair 
A total of six matched studies were synthesized for pooled analysis. 

The total study population comprised 716 patients, categorized into 
control groups (n = 271) and patients receiving tissue sealant (n = 445). 
In our analysis, there was insignificant heterogeneity among the 
included studies (I2 = 1%, p = 0.41), as shown in Fig. 3. Therefore, we 
selected the fixed-effects model. According to pooled analysis, patients 
who underwent hypospadias repair without tissue sealant had a signif
icantly higher risk of urethrocutaneous fistula compared to those who 
had tissue sealant (OR = 3.27; 95% CI 1.92–5.58; p = 0.0001). 

3.3.2. Edema following hypospadias repair 
In our analysis, we found three studies that reported complications of 

edema following hypospadias repair. Five hundred patients were cate
gorized into the control group (n = 175) and the tissue sealant group (n 
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= 375). Insignificant heterogeneity was found between the included 
studies (I2 = 0%, p = 0.88), as illustrated in Fig. 4. Accordingly, the 
fixed-effects model was chosen. Pooled analysis suggested that patients 
who underwent hypospadias repair without tissue sealant had a signif
icantly higher risk of edema than those who had tissue sealant (OR =
2.29; 95% CI 1.38–3.78; p = 0.001). 

3.3.3. Infection following hypospadias repair 
There were two studies that reported complications of infection 

following hypospadias repair. A total of 206 patients were grouped into 
control (n = 116) and patients receiving tissue sealant (n = 90). There 
was insignificant heterogeneity among the included studies (I2 = 0%, p 
= 0.76), as illustrated in Fig. 5. Therefore, the fixed-effects model was 
selected. According to the pooled data analysis, patients who underwent 
hypospadias repair without tissue sealant had a significantly higher risk 
of infection than those who had tissue sealant (OR = 3.87; 95% CI 
1.55–9.70; p = 0.004). 

3.3.4. Wound dehiscence following hypospadias repair 
A total of 156 patients from three included studies were categorized 

as the control group (n = 91) and the tissue sealant group (n = 65). The 

heterogeneity among included studies was statistically significant (I2 =

71%, p = 0.03), as shown in Fig. 6. As a result, we selected the random- 
effects model for analysis. Pooled data analysis suggested that patients 
who underwent hypospadias repair without tissue sealant had a higher 
risk of wound dehiscence than those who had tissue sealant. However, 
this data was statistically insignificant (OR = 2.08; 95% CI 0.21–20.55; 
p = 0.53). 

4. Discussion 

Various hypospadias repair techniques and modifications have been 
developed to achieve good outcomes and reduce complications 
following hypospadias repair [10]. However, the complication rate 
following hypospadias repair remains high. The use of tissue sealant in 
hypospadias repair has gained interest in recent years. Tissue sealants 
are topical hemostatic agents and adhesive tissue approximations [20, 
21]. It comprises both natural and synthetic agents. Natural tissue 
sealant is made from polymers derived from protein and polysaccharides 
such as fibrin, collagen, gelatin, albumin, chitosan, and chondroitin, 
while synthetic tissue sealant is made from polycyanoacrylate, poly
urethane, polyethylene glycol, and polyester [22,23]. As a hemostatic 

Fig. 1. Study selection based on the PRISMA 2020 flowcharts.  
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agent, several types of tissue sealant contain fibrinogen and thrombin. 
Tissue sealant facilitates blood clotting by mimicking the final step of the 
coagulation cascade and thereby accelerating the wound healing process 
[24,25]. Tissue sealants are also known for forming polymers that have 
strong adhesion to bind tissues are often applied as additives during 
urethroplasty [3,22]. 

The role of tissue sealant in preventing UCF following hypospadias 
repair has been investigated in several studies [3,11–15]. Our data 
showed that the occurrence of urethrocutaneous fistula was more 
common among controls, in comparison to patients receiving tissue 
sealant (OR 3.27; p < 0.0001). Based on the basic properties of tissue 
sealant, it can prevent extravasation of urine from the suture line which 

can break down the surgical anastomosis [3,11–15,26]. The tissue 
sealant provides a watertight surgical anastomosis immediately after 
application during urethroplasty and the ability to resist hydrostatic 
pressure of urine at the surgical suture line [23,24]. Tissue sealant help 
to minimize and redistribute wound edges tension [21,24]. Tissue 
sealants also may improve urethral healing following hypospadias 
repair. A study by Ambriz-González et al. stated that fibrin-based tissue 
sealant may improve urethral healing following hypospadias repair by 
increasing the local proliferation of fibroblasts and reducing the local 
inflammatory response [11]. In addition, fibrin-based tissue sealants are 
known to facilitate cellular migration, enhance angiogenesis, and 
encourage the release of several growth factors that are important in the 
wound healing process [27,28]. Nevertheless, the study conducted by 
Kocherov et al. stated no significant difference of urethrocutaneous 
fistula in the group receiving tissue sealant compared to those who did 
not [12]. This condition occurs because certain types of tissue sealants 
are known to trigger allergic reactions and tissue toxicity. This toxicity 
probably comes from a combination of tissue sealant ingredients, 
namely glutaraldehyde [12,29]. 

In this study, our analysis also demonstrated that tissue sealant could 
reduce the risk factors for postoperative complications that may 
contribute to the UCF event. Tissue sealant application significantly 
minimizes the risks of postoperative edema and infection. In 

Table 1 
Baseline characteristics of included studies.  

Author (year) Design Intervention n Age 
(months) 

Hypospadias types Technique Follow-up 

Ambriz- Gonzales 
et al. (2007) 

Prospective 
cohort 

Fibrin Glue 30 31.3 ±
24.1a 

Proximal and 
Distal 

Duckett, Thiersch-Duplay, TIP, 
Mathieu, ‘double face’ and 
MAGPI. 

6 months   

Control 56 33.5 ±
19.2a  

Gopal et al. (2008) RCT Fibrin Glue 60 28.02 ±
9.56a 

Proximal and 
Distal 

Duckett urethroplasty 2 weeks, every 3 months for the first 
year, and every 6 months for the 
next 5 years   Control 60 28.00 ±

10.3a  

Kocherov et al. 
(2013) 

RCT BioGlue 20 32.1 ±
11.0a 

Proximal and 
Distal 

TIP and Mathieu 3 months and 1 year   

Control 20 26.7 ±
7.72a  

Hosseinpour et al. 
(2019) 

Case-control Cryocalcium 
Glue 

300 Not 
Reported 

Distal TIP 2 weeks and 3 months   

Control 100   
Nabil et al. (2019) Prospective 

cohort 
Fibrin glue 15 17 

(10–32)b 
Distal TIP 4 weeks   

Control 15 17 (9–26)b  

Shenoy et al. 
(2021) 

RCT Fibrin glue 20 45.6 Proximal, distal 
and midshaft 

TIP and Thiersch-Duplay 1 week, 1 month, 3 months, and 6 
months   

Control 20 55.2   

a Data presented as mean ± SD; b: data presented as median (the minimum-maximum). 

Fig. 2. The Risk of Bias of included RCT using Cochrane RoB 2 tool.  

Table 2 
The Risk of bias assessment of non-randomized studies using the Newcastle- 
Ottawa scale.  

Author (Year) Quality Score 

Selection Comparison Exposure Total 

Ambriz Gonzalez et al. (2007) *** * ** 6 
Hosseinpour et al. (2019) ** * * 4 
Nabil et al. (2019) *** * *** 7  
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hypospadias repair, the tissue was loose and fragile, susceptible to 
edema and infection, subsequently leading to UCF formation [30]. Tis
sue sealants are well known for their ability to create conjunction with 
sutures or tape to promote optimal wound integrity. It can effectively 
eliminate potential spaces and minimize the risks of edema and infection 
[3,21]. Tissue sealants are also known to have the ability to reduce se
rous fluid accumulation and seroma development which causes edema 
and infection that subsequently lead to wound dehiscence [24,31]. In 
addition, our analysis also demonstrated that the group without tissue 
sealant application had a higher incidence of wound dehiscence than the 
group of patients receiving tissue sealant. However, the difference in 
wound dehiscence events was insignificant between the groups (OR 
2.08; p = 0.53). 

This review has several limitations. First, we could not perform a 
subgroup analysis of each hypospadias type and different surgical 
techniques due to the limited number of samples. Secondly, various 
factors might affect the results of this study, such as different charac
teristics of the patients, different types of tissue sealant, and different 

times of follow-up. Therefore, future randomized studies focusing on the 
effect of tissue sealant with larger sample sizes, similar patient charac
teristics, and treatment protocol while addressing these shortages are 
awaited. 

5. Conclusion 

Our data demonstrated the potential use of tissue sealant in hypo
spadias repair. Tissue sealant can reduce UCF events following hypo
spadias repair and other post-operative complications that can increase 
the risk of UCF development, like edema and infection. However, its 
impact on reducing wound dehiscence is not apparent. This agent could 
be used and have beneficial effects in hypospadias repair. 

Ethical approval 

A systematic review does not require an ethical approval.The pro
tocol for this review has been registered in PROSPERO data base 

Fig. 3. Forest plot of the urethrocutaneous fistula between the two groups.  

Fig. 4. Forest plot of edema between the two groups.  

Fig. 5. Forest plot of infection between the two groups.  

Fig. 6. Forest plot of wound dehiscence between the two groups.  
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