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Aims and Scope

Turkish Journal of Colorectal Disease is an official journal of the Turkish Society
of Colon and Rectal Surgery to provide epidemiologic, pathologic, diagnostic and
therapeutic studies relevant to the management of small intestine, colon, rectum,
anus and pelvic floor diseases. It was launched in 1991. Although there were
temporary interruptions in the publication of the journal due to various challenges,
the Turkish Journal of Colorectal Disease has been published continually from
2007 to the present. It is published quarterly (March, June, September and
December) as hardcopy and an electronic journal at http://www.turkishjcrd.com/

The target audience of Turkish Journal of Colorectal Disease includes surgeons,
pathologists, oncologists, gastroenterologists and health professionals caring for
patients with a disease of the colon and rectum.

The Turkish name of the journal was formerly Kolon ve Rektum Hastaliklari
Dergisi and the English name of the journal was formerly Journal of Diseases of
the Colon and Rectum.

Turkish Journal of Colorectal Disease is indexed in TUBITAK/ULAKBIM,
Directory of Open Access Journals (DOA]J), British Library, ProQuest, Root
Indexing, Idealonline, Gale/Cengage Learning, Index Copernicus, Turkish
Citation Index, Hinari, GOALI, ARDI, OARE, J-GATE and TirrkMedline.

The aim of Turkish Journal of Colorectal Disease is to publish original
research papers of the highest scientific and clinical value at an international
level. Furthermore, review articles, case reports, technical notes, letters to the
editor, editorial comments, educational contributions and congress/meeting
announcements are released.

Turkish Journal of Colorectal Disease is an independent open access peer-
reviewed international journal printed in Turkish and English languages.
Manuscripts are reviewed in accordance with “double-blind peer review” process
for both referees and authors. The Editorial Board of the Turkish Journal of
Colorectal Disease endorses the editorial policy statements approved by the
WAME Board of Directors. The journal is in compliance with the uniform
requirements for manuscripts submitted to biomedical journals published by the
International Committee of Medical Journal Editors (NEJM 1997;336:309-315,
updated 2001).

Open Access Policy

This journal provides immediate open access to its content on the principle that
making research freely available to the public supports a greater global exchange
of knowledge. Open Access Policy is based on rules of Budapest Open Access
Initiative (BOAI) http://www.budapestopenaccessinitiative.org/.

This journal is licensed under a Creative Commons 3.0 International License.
Permission Requests

Permission required for use any published under CC-BY-NC license with
commercial purposes (selling, etc.) to protect copyright owner and author rights).
Republication and reproduction of images or tables in any published material
should be done with proper citation of source providing authors names; article title;
journal title; year (volume) and page of publication; copyright year of the article.
Instructions for Authors

Instructions for authors are published in the journal and at www.turkishjcrd.com
Material Disclaimer

Authors are responsible for the manuscripts they publish in Turkish Journal of
Colorectal Disease. The editor, editorial board, and publisher do not accept any
responsibility for published manuscripts.

If you use a table or figure (or some data in a table or figure) from another source,
cite the source directly in the figure or table legend.

The journal is printed on acid-free paper.

Financial expenses of the journal are covered by Turkish Society of Colon and
Rectal Surgery.

Editorial Policy

Following receipt of each manuscript, a checklist is completed by the Editorial
Assistant. The Editorial Assistant checks that each manuscript contains all required
components and adheres to the author guidelines, after which time it will be
forwarded to the Editor in Chief. Following the Editor in Chief’s evaluation, each
manuscript is forwarded to the Associate Editor, who in turn assigns reviewers.
Generally, all manuscripts will be reviewed by at least three reviewers selected by
the Associate Editor, based on their relevant expertise. Associate editor could be
assigned as a reviewer along with the reviewers. After the reviewing process, all
manuscripts are evaluated in the Editorial Board Meeting.

Turkish Journal of Colorectal Disease’s editor and Editorial Board members are
active researchers. It is possible that they would desire to submit their manuscript
to the Turkish Journal of Colorectal Disease. This may be creating a conflict of
interest. These manuscripts will not be evaluated by the submitting editor(s). The
review process will be managed and decisions made by editor-in-chief who will
act independently. In some situation, this process will be overseen by an outside
independent expert in reviewing submissions from editors.

Subscription Information

Turkish Journal of Colorectal Disease is sent free - of - charge to members of
Turkish Society of Colon and Rectal Surgery and libraries in Turkey and abroad.
All published volumes are available in full text free-of-charge online at

www.turkishjerd.com

Address: Latilokum Sok. Alphan Isham No: 3 Kat: 2, Sisli, Istanbul, Turkiye
Telephone: +90 (212) 356 01 75-76-77

Gsm: +90 (532) 300 72 36

Fax: +90 (212) 356 01 78

Online Manuscript Submission: www.journalagent.com/krhd

Web page: www.turkishjcrd.com

E-mail: info@turkishjcrd.com

Advertisement / Publisher Corresponding Address

For requests concerning advertising, please contact the Publisher:
Galenos Yaymevi Tic. Ltd. Sti.

Address: Molla Garani Cad. 22/2 34093 Findikzade-Istanbul-Ttirkiye
Telephone: +90 (212) 621 99 25

Fax: +90 (212) 621 99 27

Web page: www.galenos.com.tr

E-mail: info@galenos.com.tr
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Amac ve Kapsam

Tirk Kolon ve Rektum Hastaliklan Dergisi, Tirk Kolon ve Rektum Cerrahi
Dernegi'nin resmi dergisidir. Bu dernek; ince barsak, kolon, rektum, antis ve pelvik
taban hastaliklarn gibi hastaliklarm yonetimi ile iliskili epidemiyoloijk patolojik,
tanisal ve tedavi edici calismalar yapar. Dernegimiz 1991’de kurulmustur. Cesitli
zorluklar nedeniyle gecici aksakliklar olsa da Turk Kolon ve Rektum Hastaliklari
Dergisi 2007'den bu yana arahksiz olarak basilmaktadir ve 3 ayda bir olmak
tizere (Mart, Haziran, Eylul, Aralik) basili dergi ve elektronik olarak (http:/www.
turkishjerd.com/) yayimlanur.

Derginin hedef kitlesini; cerrahlar, patologlar, onkologlar, gastroenterologlar ve
kolorektal hastalarma hizmet veren profesyoneller olusturur. Derginin amact,
uluslararasi diizeyde en ytiksek bilimsel ve klinik degeri olan orijinal calismalart
yayinlamakur. Bunlara ek olarak derleme (review) makaleleri, olgu sunumlari,
teknik notlar, editore mektuplar, editoryal yorumlar, egitim yazilar ve kongre/
toplanti duyurular yer almaktadir.

Derginin Turkee eski adi; Kolon ve Rektum Hastaliklan Dergisi ve Ingilizce eski
ad1; Journal of Diseases of the Colon and Rectum’dur.

Kolon ve Rektum Hastaliklart Dergisi, TUBITAK/ULAKBIM, Directory of Open
Access Journals (DOA]J), British Library, ProQuest, Root Indexing, Idealonline,
Gale/Cengage Learning, Index Copernicus, Tirk Auf Dizini, Hinari, GOALI,
ARDI, OARE, J-GATE ve TirkMedline’de indekslenmektedir.

Tirk Kolon ve Rektum Hastaliklart Dergisi, Ingilizce ve Turkge olarak yayimlanan;
bagimsiz, hakemli, uluslararasi bir dergidir. Eserler, hem hakemler hem de otorler
tarafindan “cift kor hakem denetimi (peer review)” yontemi ile degerlendirilir.
Turk Kolon ve Rektum Hastaliklart Dergisi'nin Editor Kurulu, World Association
of Medical Editors (WAME) politikalarina bagl olarak ytrttilmektedir. Bu dergi,
Uluslararast Tip Dergisi Editorler Komitesi (NEJM 1997;336:309-315, updated
2001) tarafindan bildirilen, biyomedikal dergilere gonderilen makalelerin uymas:
gereken standartlara uygunluk gostermektedir.

Acik Erisim Politikas1
Bu dergi bilginin yer degistirmesi ve toplum i¢inde bilgiye 6zgtirce ulasma olanag:
saglamak tzere acik erisime imkan vermektedir. Acik Erisim ilkesi “Budapeste

Acik Erisim Girisimi (BOAI)” http://www.budapestopenaccessinitiative.org/
kurallarina dayanmaktadir.

Bu dergi Creative Commons 3.0 Uluslararas Lisans ile lisanslanmustir.

Izinler

Ticari amaclarla CC-BY-NC lisans! altinda yaynlanan her hangi bir kullanim
(satis vb.) telif hakk: sahibi ve yazar haklarmm korunmas icin izin gereklidir.
Yaymlanan herhangi bir materyalde figure veya tablolarn yeniden yayimlanmast
ve cogaltilmasi, kaynagin baslik ve makalelerin yazarlari ile dogru alintilanmastyla
yapilmalidir.

Derginin mali giderleri Turk Kolon ve Rektum Cerrahi Dernegi tarafindan
karsilanmaktadir.

Yazarlar icin Kilavuz

Yazarlar icin kilavuz hem yaymlanan dergide hem de “http:/www.turkishjcrd.
com” web sayfasinda bulunmaktadir.

Telif Hakk: Devri

Yazarlar Turk Kolon ve Rektum Hastaliklar: Dergisinde yaymladiklar yazilardan
kendileri sorumludurlar. Editor, editor kurulu ve yaymct hicbir sorumluluk kabul

etmemektedir. Bagka bir kaynaktan tablo ya da figtr (veya tablo/figiirden bir veri)
kullandiysaniz, direkt olarak tablo ya da figtirti kaynak gosteriniz.

Dergi asitsiz kagida basiimaktadur.

Derginin mali giderleri Tirk Kolon ve Rektum Cerrahi Dernegi tarafindan

karsilanmaktadir.
Editoryal Politika

Her yazimin alinmasim takiben, bir kontrol listesi Editor Yardimcisi tarafindan

tamamlanir.

Editor yardimeist, her yaziyr gerekli 6geleri sagladigy ve yazar kilavuzuna uyumu
acisindan kontrol eder, ardindan editore iletir. Editor degerlendirmesinin ardindan
her bir yazi icin editor yardimeisi tarafindan gozlemciler (reviewers) belirlenir.
Genelde, her bir yaziy ilgili uzmanhklan goz éntine alinarak atanmus en az 3
gozlemci inceler. Yardimer editor de diger gozlemcilerle birlikte gozlemci olarak
atanabilir. Gozlemci incelemesinin ardindan yazilar editor kurul toplantusinda

degerlendirilir.

Turk Kolon ve Rektum Hastaliklar: Dergisinin editor ve editor kurulu tiyeleri akeif
arastirmacilardir. Kendi arastirmalarimin da Tuirk Kolon ve Rektum Hastahiklan
Dergisinde yaymlanmasini pek ala arzu edebilirler. Bu durum cikar sorunlar
dogurabilir. Bu yazilar, yaziy1 yazan editér(ler) tarafindan degerlendirilemez. Bu
gibi durumlarda bu sureg, (editorlerin yazi basvurularinda) yazilarm uzman olan
bagimsiz kisiler tarafindan incelenmesiyle asilabilir.

Abonelik Bilgileri

Turk Kolon ve Rektum Hastaliklart Dergisi, Ttirk Kolon ve Rektum Cerrahisi
Turkiye'deki
dagiilmaktadir. Yaymlanmis tam sayilar tcretsiz olarak su linkte mevcuttur
(http://www.turkishjerd.comy).

Adres: Latilokum Sok. Alphan Isham No: 3 Kat: 2, Sisli, Istanbul, Turkiye
Telefon: +90 212 356 01 75-76- 77

GSM: +90 532 300 72 36

Faks: +90 212 356 01 78

Dernegi uyelerine, Diinya'da ve kitiphanelere  tcretsiz

Online Makale Gonderme: www.journalagent.com/krhd

Web sayfasi: www.turkishjerd.com

E-posta: info@turkishjerd.com

Reklam-Duyuru / Yayinevi Yazisma Adresi

Talepleriniz icin litfen yaymci ile iletisime geciniz.

Galenos Yaymevi Tic. Ltd. Sti.

Molla Girani Mah. Kacamak Sk. No:21 34093 Findikzade-Istanbul-Turkiye
Telefon: +90 212 621 99 25 - Faks: +90 212 621 99 27

E-posta: info@galenos.com.tr

Web sayfast: www.galenos.com.tr

OPEN ACCESS
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Instruction for Authors

GENERAL INFORMATION

Turkish Journal of Colorectal Disease (TJCD) is the journal of
Turkish Society of Colon and Rectal Surgery. The mission of
the Journal is to advance knowledge of disorders of the small
intestine, colon, rectum, anus and pelvic floor. It publishes
invited review articles, research articles, brief reports and
letters to the editor, and case reports that are relevant to the
scope of the journal, on the condition that they have not been
previously published elsewhere. Basic science manuscripts,
such as randomized, cohort, cross-sectional, and case
control studies, are given preference. Invited reviews will be
considered for peer review from known experts in the area.

Manuscripts should be prepared according to ICMJE
guidelines (www.icmje.org). All manuscripts are subject to
editorial revision to ensure they conform to the style adopted
by the journal. There is a double blind kind of reviewing
system.

Reviewed and accepted manuscripts are translated from
Turkish to English by the Journal through a professional
translation service. Prior to printing, the translations are
submitted to the authors for approval or correction requests,
to be returned within 7 days. If no response is received from
the corresponding author within this period, the translation is
checked and approved by the editorial board.

Accepted manuscripts are published in both Turkish and
English languages.

Al manuscripts submitted to the Turkish Journal of
Colorectal Disease are screened for plagiarism using the
‘iThenticate’ software. Results indicating plagiarism may result
in manuscripts being returned or rejected.

Turkish Journal of Colorectal Disease does not charge any
article submission or processing charges.

The abbreviation of the Turkish Journal of Colorectal Disease
is “TJCD”, however, it should be denoted as “Turk J Colorectal
Dis” when referenced.

EDITORIAL POLICIES

All manuscripts will be evaluated by the scientific board
for their scientific contribution, originality and content.
Authors are responsible for the accuracy of the data. The
journal retains the right to make appropriate changes on the
grammar and language of the manuscript. When suitable
the manuscript will be sent to the corresponding author for
revision. The manuscript, when published, will become the
property of the journal and copyright will be taken out in the
name of the journal

“Turkish Journal of Colorectal Disease”. Articles previously
published in any language will not be considered for
publication in the journal. Authors cannot submit the
manuscript for publication in another journal. All changes
in the manuscript will be made after obtaining written
permission of the author and the publisher. Full text of all
articles can be downloaded at the web site of the journal
www.journalagent.com/krhd.

AUTHOR GUIDELINES

Forms Required with Submission:
Copyright Transfer Statement
Disclosure Statement

Cover Letter

Manuscript Submission Guidelines
Manuscript Preparation Guidelines
Text Formatting

Title Page

Article Types

Original Articles

Invited Review Articles

Case Reports

Technical Notes

Letters to Editor

Editorial Comments

Ethical Responsibilities of Authors
Research Involving Human Participants and/or Animals
Informed Consent

Payment

Forms Required with Submission

Copyright Transfer Statement

The scientific and ethical liability of the manuscripts belongs
to the authors and the copyright of the manuscripts belongs
to the Turkish Journal of Colorectal Disease. Authors are
responsible for the contents of the manuscript and accuracy of
the references. All manuscripts submitted for publication must
be accompanied by the Copyright Transfer Form [copyright
transfer]. Once this form, signed by all the authors, has been
submitted, it is understood that neither the manuscript nor the
data it contains have been submitted elsewhere or previously
published and authors declare the statement of scientific
contributions and responsibilities of all authors.

Disclosure Statement

Conlflicts of interest: Authors must state all possible conflicts
of interest in the manuscript, including financial, consultant,
institutional and other relationships that might lead to bias
or a conflict of interest. If there is no conflict of interest, this
should also be explicitly stated as none declared. All sources
of funding should be acknowledged in the manuscript. All
relevant conflicts of interest and sources of funding should be
included on the title page of the manuscript with the heading

“Conflicts of Interest and Source of Funding:”

Cover Letter

In the cover letter the authors should state if any of the material
in the manuscript is submitted or planned for publication
elsewhere in any form including electronic media. A written
statement indicating whether or not “Institutional Review
Board” (IRB) approval was obtained or equivalent guidelines
followed in accordance with the Helsinki Declaration of

2013 update on human experimentation must be stated; if
not, an explanation must be provided. The cover letter must
contain address, telephone, fax and the e-mail address of the
corresponding author.

Manuscript Submission Guidelines

All manuscripts should be submitted via the online
submission system. Authors are encouraged to submit their
manuscripts via the internet after logging on to the web site
www.journalagent.com/krhd.

The ORCID (Open Researcher and Contributor ID) number
of the correspondence author should be provided while
sending the manuscript. A free registration can create at http://
orcid.org.

Online Submission

Only online submissions are accepted for rapid peer-review
and to prevent delay in publication. Manuscripts should be
prepared as word document (*.doc) or rich text format (*.rtf).
After logging on to the web www. journalagent.com/krhd
double click the “submit an article” icon. All corresponding
authors should be provided a password and an username after
providing the information needed. After logging on the article
submission system with your own password and username
please read carefully the directions of the system to provide
all needed information in order not to delay the processing of
the manuscript. Attach the manuscript, all figures, tables and
additional documents. Please also attach the cover letter with
“Assignment of Copyright and Financial Disclosure” forms.
Manuscript Preparation Guidelines

Turkish Journal of Colorectal Disease follows the “Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals” (International Committee of Medical Journal
Editors: Br Med J 1988;296:401-5).

Upon submission of the manuscript, authors are to indicate
the type of trial/research and statistical applications following
“Guidelines for statistical reporting in articles for medical
journals: amplifications and explanations” (Bailar JC III,
Mosteller F. Ann Intern Med 1988;108:266-73).

Preparation of research articles, systematic reviews and meta-
analyses must comply with study design guidelines:
CONSORT statement for randomized controlled trials
(Moher D, Schultz KF, Altman D, for the CONSORT Group.
The CONSORT statement revised recommendations for
improving the quality of reports of parallel group randomized
trials. JAMA 2001; 285:1987-91) (http://www.consort-
statement.org/);

PRISMA statement of preferred reporting items for systematic
reviews and meta-analyses (Moher D, Liberati A, Tetzlaff J,
Altman DG, The PRISMA Group. Preferred Reporting Items
for Systematic Reviews and Meta-Analyses: The PRISMA
Statement. PLoS Med 2009; 6(7): e1000097.) (http://www.
prisma-statement.org/);

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
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Glasziou PP, Irwig LM, et al., for the STARD Group. Towards
complete and accurate reporting of studies of diagnostic
accuracy: the STARD initiative. Ann Intern Med 2003;138:40-
4.) (hup://www.stard-statement.org/);

STROBE statement, a checklist of items that should be
included in reports of observational studies (http:/www.
strobe-statement.org/);

MOOSE guidelines for meta-analysis and systemic reviews of
observational studies (Stroup DF, Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational Studies in
Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).
Text Formatting

Manuscripts should be submitted in Word.

Use a normal, plain font (e.g., 10-point Times Roman) for
text.

Use the automatic page numbering function to number the
pages.

Do not use field functions.

Use tab stops or other commands for indents, not the space
bar.

Use the table function, not spreadsheets, to make tables.

Save your file in docx format (Word 2007 or higher) or doc
format (older Word versions).

Title Page

All manuscripts, regardless of article type, should start with a
title page, containing;

The title of the article;

The short title of the article

The initials, names and qualifications of each author;

The main appointment of each author;

The name(s) of the institution(s) of each author;

The name and email address of the corresponding author;
Full disclosures of potential conflicts of interest on the part of
any named author, or a statement confirming that there are
no conlflicts of interest;

The word count excluding abstract, references, tables, figures
and legends;

The place and date of scientific meeting in which the
manuscript was presented and it's abstract published in the
abstract book, if applicable.

Article Types

Original Articles

This category includes original research including both
clinical and basic science submissions. The work must be
original and neither published, accepted, or submitted for
publication elsewhere. Any related work, either SUBMITTED,
in press, or published from any of the authors should be
clearly cited and referenced.

All clinical trials must be registered in a public trials registry
that is acceptable to the International Committee of Medical

Journals Editors (ICMJE). Go to (http://Awww.icmje.org/faq.
html). Authors of randomized controlled trials must adhere
to the CONSORT guidelines, available at: www.consort-
statement.org, and provide both a CONSORT checklist and
flow diagram. We require that you choose the MS Word
template at www.consort-statement.org for the flow chart
and cite/upload it in the manuscript as a figure. In addition,
submitted manuscripts must include the unique registration
number in the Abstract as evidence of registration.

All authors are expected to abide by accepted ethical
standards for human and animal investigation. In studies that
involve human subjects or laboratory animals, authors must
provide an explicit statement in Materials and Methods that
the experimental protocol was approved by the appropriate
institutional review committee and meets the guidelines of
their responsible governmental agency. In the case of human
subjects, informed consent, in addition to institutional review
board approval, is required.

Original Articles should not exceed 3000 words (excluding
abstract, references, tables, figures and legends) and four
illustrations.

Original Articles should be organized as follows:

Abstract: The abstract must contain fewer than 250 words
and should be structured as follows:

Aim: What was the purpose of the study?

Method: A brief description of the materials - patients or
subjects (i.e. healthy volunteers) or materials (animals) - and
methods used.

Results: What were the main findings?

Conclusion: What are the main conclusions or implications
of the study?

Keywords: Below the abstract provide up to 6 key words or
short phrases. Do not use abbreviations as keywords.

Introduction: State concisely the purpose and rationale
for the study and cite only the most pertinent references as
background.

Materials and Methods: Describe your selection of the
observational or experimental subjects clearly (patients or
experimental animals, including controls). Provide an explicit
statement that the experimental protocols were approved by
the appropriate institutional review committee and meet the
guidelines of the responsible governmental agency. In the case
of human subjects, state explicitly those subjects have provided
informed consent. Identify the methods, apparatus/product**
(with manufacturer’s name and address in parentheses),
and procedures in sufficient detail to allow other workers to
reproduce the results. Give references to established methods,
including statistical methods; provide references and brief
descriptions of methods that have been published but are
not well known, describe substantially modified methods,
including statistical methods, give reasons for using them, and
evaluate their limitations;

Results: Present the detailed findings supported with
statistical methods. Figures and tables should supplement,
not duplicate the text; presentation of data in either one
or the other will suffice. Emphasize only your important
observations; do not compare your observations with those
of others. Such comparisons and comments are reserved for
the discussion section.

Discussion: State the importance and significance of your
findings but do not repeat the details given in the Results
section. Limit your opinions to those strictly indicated by
the facts in your report. Compare your finding with those of
others. No new data are to be presented in this section.

Acknowledgments: Only acknowledge persons who have
made substantive contributions to the study. Authors are
responsible for obtaining written permission from everyone
acknowledged by name because readers may infer their
endorsement of the data and conclusions. Begin your text of
the acknowledgment with, “The authors thank...”.

Authorship Contributions: The journal follows the
recommendations of the ICMJE for manuscripts submitted to
biomedical journals. According to these, authorship should
be based on the following four criteria:

Substantial contributions to the conception or design of the
work; or the acquisition, analysis, or interpretation of data for
the work; and

Drafting the work or revising it critically for important
intellectual content; and

Final approval of the version to be published; and

Agreement to be accountable for all aspects of the work in
ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and
resolved.

All other contributors to the paper should be credited in the
‘Acknowledgments’ section.

References: The author should number the references in
Arabic numerals according to the citation order in the text.
Put reference numbers in parenthesis in superscript at the end
of citation content or after the cited author’s name. Use the
form of “Uniform Requirements for manuscript abbreviations
in Turk Bilim Terimleri” (http:/www.bilimterimleri.com).
Journal titles should conform to the abbreviations used in
“Cumulated Index Medicus”.

Journals; Last name(s) of the author(s) and initials, article
title, publication title and its original abbreviation, publication
date, volume, the inclusive page numbers.

Example: 1. Dilaveris P, Batchvarov V, Gialafos J, Malik M.
Comparison of different methods for manual P wave duration
measurement in 12-lead electrocardiograms. Pacing Clin
Electrophysiol 1999;22:1532-1538.

Book chapter; Last name(s) of the author(s) and initials,
chapter title, book editors, book title, edition, place of
publication, date of publication and inclusive page numbers
of the extract cited.
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Example: 1. Schwartz PJ, Priori SG, Napolitano C. The
Long QT Syndrome. In: Zipes DP, Jalife ], eds. Cardiac
Electrophysiology. From Cell to Bedside. Philadelphia; WB
Saunders Co. 2000:597-615.

Tables: All tables are to be numbered using Arabic numerals.
Tables should always be cited in text in consecutive
numerical order. For each table, please supply a table caption
(title) explaining the components of the table. Identify any
previously published material by giving the original source
in the form of a reference at the end of the table caption.
Footnotes to tables should be indicated by superscript lower-
case letters (or asterisks for significance values and other
statistical data) and included beneath the table body.
Figures: Figures should work under “Windows”. Color
figures or grayscale images must be at least 300 dpi. Figures
using “*.aff”, “* jpg” or “*.pdf” should be saved separate from
the text. All figures should be prepared on separate pages.
They should be numbered in Arabic numerals. Each figure
must have an accompanying legend defining abbreviations or
symbols found in the figure. Figures could be submitted at no
additional cost to the author.

Units of Measurement and Abbreviations: Units of
measurement should be in Systéme International (SI) units.
Abbreviations should be avoided in the title. Use only
standard abbreviations. If abbreviations are used in the text,
they should be defined in the text when first used.
Permissions: Authors wishing to include figures, tables, or
text passages that have already been published elsewhere are
required to obtain permission from the copyright owner(s)
and to include evidence that such permission has been
granted when submitting their papers. Any material received
without such evidence will be assumed to originate from the
authors.

Invited Review Articles

Abstract length: Not to exceed 250 words.

Article length: Not to exceed 4000 words.

Reference Number: Not to exceed 100 references.

Reviews should include a conclusion, in which a new
hypothesis or study about the subject may be posited. Do
not publish methods for literature search or level of evidence.
Authors who will prepare review articles should already
have published research articles on the relevant subject. The
study’s new and important findings should be highlighted
and interpreted in the Conclusion section. There should be a
maximum of two authors for review articles.

Case Reports

Abstract length: Not to exceed 100 words.

Article length: Not to exceed 1000 words.

Reference Number: Not to exceed 15 references.

Case Reports should be structured as follows:

Abstract: An unstructured abstract that summarizes the case.

Introduction: A brief introduction (recommended length:
1-2 paragraphs).

Case Report: This section describes the case in detail,
including the initial diagnosis and outcome.

Discussion: This section should include a brief review of the
relevant literature and how the presented case furthers our
understanding to the disease process.

References: See under ‘References’ above.
Acknowledgments.

Tables and figures.

Technical Notes

Abstract length: Not to exceed 250 words.

Article length: Not to exceed 1200 words.

Reference Number: Not to exceed 15 references.

Technical Notes include description of a new surgical
technique and its application on a small number of cases. In
case of a technique representing a major breakthrough one
case will suffice. Follow-up and outcome need to be clearly
stated.

Technical Notes should be organized as follows:
Abstract: Structured “as above mentioned”.

Indications

Method

Comparison with other methods: advantages and
disadvantages, difficulties and complications.

References, in Vancouver style (see under ‘References’ above).
Acknowledgments.

Tables and figures: Including legends.

Letters to the Editor

Article length: Not to exceed 500 words.

Reference Number: Not to exceed 10 references

We welcome correspondence and comment on articles
published in Turkish Journal of Colorectal Disease. No
abstract is required, but please include a brief title. Letters can
include 1 figure or table.

Video Article

Article length: Not to exceed 500 words.

Reference Number: Not to exceed 5 references

Briefly summarize the case describing diagnosis, applied
surgery technique and outcome. Represent all important
aspects, i.e. novel surgery technique, with properly labelled
and referred video materials. A standalone video vignette,
describing a surgical technique or interesting case encountered
by the authors.

Requirements: The data must be uploaded during
submission with other files. The video should be no longer
than 10 minutes in duration with a maximum file size of
350Mb and ‘MOV, MPEG4, AVI, WMV, MPEGPS, FLV,
3GPP, WebM’ format should be used. Documents that do
not exceed 100 MB can be uploaded within the system. For
larger video documents, please contact iletisim@galenos.
com.tr All videos must include a narration in English.
Reference must be used as it would be for a Figure or a

Table. Example: “..... To accomplish this, we developed

a novel surgical technique (Video 1).” All names and
institutions should be removed from all video materials.
Video materials of accepted manuscripts will be published
online.

Letters to the Editor

Article length: Not to exceed 500 words.

Reference Number: Not to exceed 10 references

We welcome correspondence and comment on articles
published in Turkish Journal of Colorectal Disease. No
abstract is required, but please include a brief title. Letters can
include 1 figure or table.

Editorial Comments

Article length: Not to exceed 1000 words.

Reference Number: Not to exceed 10 references.

Editorials are exclusively solicited by the Editor. Editorials
should express opinions and/or provide comments on papers
published elsewhere in the same issue. A single author is
preferred. No abstract is required, but please include a brief
title. Editorial submissions are subject to review/request for
revision, and editors retain the right to alter text style.

Ethics

This journal is committed to upholding the integrity of
the scientific record. As a member of the Committee on
Publication Ethics (COPE) the journal will follow the
COPE guidelines on how to deal with potential acts of
misconduct.

Authors should refrain from misrepresenting research
results which could damage the trust in the journal, the
professionalism of scientific authorship, and ultimately
the entire scientific endeavor. Maintaining integrity of the
research and its presentation can be achieved by following the
rules of good scientific practice, which include:

The manuscript has not been submitted to more than one
journal for simultaneous consideration.

The manuscript has not been published previously (partly
or in full), unless the new work concerns an expansion
of previous work (please provide transparency on the re-
use of material to avoid the hint of text-recycling (“self-
plagiarism”).

A single study is not split up into several parts to increase the
quantity of submissions and submitted to various journals or
to one journal over time (e.g. “salami-publishing”).

No data have been fabricated or manipulated (including
images) to support your conclusions.

No data, text, or theories by others are presented as
if they were the author's own (“plagiarism”). Proper
acknowledgments to other works must be given (this includes
material that is closely copied (near verbatim), summarized
and/or paraphrased), quotation marks are used for verbatim
copying of material, and permissions are secured for material
that is copyrighted.

Important note: Turkish Journal of Colorectal Disease uses
software (iThenticate) to screen for plagiarism.
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Consent to submit has been received explicitly from all co-
authors, as well as from the responsible authorities - tacitly or
explicitly - at the institute/organization where the work has
been carried out, before the work is submitted.

Authors whose names appear on the submission have
contributed sufficiently to the scientific work and therefore
share collective responsibility and accountability for the
results.

In addition: Changes of authorship or in the order of authors
are not accepted after acceptance of a manuscript.

Requesting to add or delete authors at revision stage, proof
stage, or after publication is a serious matter and may be
considered when justifiably warranted. Justification for
changes in authorship must be compelling and may be
considered only after receipt of written approval from all
authors and a convincing, detailed explanation about the
role/deletion of the new/deleted author. In case of changes at
revision stage, a letter must accompany the revised manuscript.
In case of changes after acceptance or publication, the request
and documentation must be sent via the Publisher to the
Editor-in-Chief. In all cases, further documentation may be
required to support your request. The decision on accepting
the change rests with the Editor-in-Chief of the journal and
may be turned down. Therefore authors are strongly advised
to ensure the correct author group, corresponding author,
and order of authors at submission.

Upon request authors should be prepared to send relevant
documentation or data in order to verify the validity of the
results. This could be in the form of raw data, samples,
records, etc.

If there is a suspicion of misconduct, the journal will carry
out an investigation following the COPE guidelines. If, after
investigation, the allegation seems to raise valid concerns, the
accused author will be contacted and given an opportunity to
address the issue. If misconduct has been established beyond
reasonable doubt, this may result in the Editor-in-Chief’s
implementation of the following measures, including, but not
limited to:

If the article is still under consideration, it may be rejected and
returned to the author.

If the article has already been published online, depending
on the nature and severity of the infraction, either an erratum
will be placed with the article or in severe cases complete
retraction of the article will occur. The reason must be given
in the published erratum or retraction note.

The author’s institution may be informed.

Editorial Comments

Article length: Not to exceed 1000 words.

Reference Number: Not to exceed 10 references.

Editorials are exclusively solicited by the Editor. Editorials
should express opinions and/or provide comments on
papers published elsewhere in the same issue. A single
author is preferred. No abstract is required, but please
include a brief title. Editorial submissions are subject to

review/request for revision, and editors retain the right to
alter text style.

Ethics

This journal is committed to upholding the integrity of
the scientific record. As a member of the Committee on
Publication Ethics (COPE) the journal will follow the COPE
guidelines on how to deal with potential acts of misconduct.
Authors should refrain from misrepresenting research
results which could damage the trust in the journal, the
professionalism of scientific authorship, and ultimately
the entire scientific endeavor. Maintaining integrity of the
research and its presentation can be achieved by following the
rules of good scientific practice, which include:

The manuscript has not been submitted to more than one
journal for simultaneous consideration.

The manuscript has not been published previously (partly
or in full), unless the new work concerns an expansion of
previous work (please provide transparency on the re-use of
material to avoid the hint of text-recycling (“self-plagiarism”).

A single study is not split up into several parts to increase the
quantity of submissions and submitted to various journals or
to one journal over time (e.g. “salami-publishing”).

No data have been fabricated or manipulated (including
images) to support your conclusions.

No data, text, or theories by others are presented as
if they were the author's own (“plagiarism”). Proper
acknowledgments to other works must be given (this includes
material that is closely copied (near verbatim), summarized
and/or paraphrased), quotation marks are used for verbatim
copying of material, and permissions are secured for material
that is copyrighted.

Important note: Turkish Journal of Colorectal Disease uses
software (iThenticate) to screen for plagiarism.

Consent to submit has been received explicitly from all co-
authors, as well as from the responsible authorities - tacitly or
explicitly - at the institute/organization where the work has
been carried out, before the work is submitted.

Authors whose names appear on the submission have
contributed sufficiently to the scientific work and therefore
share collective responsibility and accountability for the
results.

In addition: Changes of authorship or in the order of authors
are not accepted after acceptance of a manuscript.

Requesting to add or delete authors at revision stage, proof
stage, or after publication is a serious matter and may be
considered when justifiably warranted. Justification for
changes in authorship must be compelling and may be
considered only after receipt of written approval from all
authors and a convincing, detailed explanation about
the role/deletion of the new/deleted author. In case of
changes at revision stage, a letter must accompany the
revised manuscript. In case of changes after acceptance or
publication, the request and documentation must be sent

via the Publisher to the Editor-in-Chief. In all cases, further
documentation may be required to support your request.
The decision on accepting the change rests with the Editor-
in-Chief of the journal and may be turned down. Therefore
authors are strongly advised to ensure the correct author
group, corresponding author, and order of authors at
submission.

Upon request authors should be prepared to send relevant
documentation or data in order to verify the validity of the
results. This could be in the form of raw data, samples,
records, etc.

If there is a suspicion of misconduct, the journal will carry
out an investigation following the COPE guidelines. If, after
investigation, the allegation seems to raise valid concerns, the
accused author will be contacted and given an opportunity to
address the issue. If misconduct has been established beyond
reasonable doubt, this may result in the Editor-in-Chief’s
implementation of the following measures, including, but not
limited to:

If the article is still under consideration, it may be rejected and
returned to the author.

If the article has already been published online, depending
on the nature and severity of the infraction, either an erratum
will be placed with the article or in severe cases complete
retraction of the article will occur. The reason must be given
in the published erratum or retraction note.

The author’s institution may be informed.
Research Involving Human Participants and/or Animals

Statement of human rights: When reporting studies that
involve human participants, authors should include a statement
that the studies have been approved by the appropriate
institutional and/or national research ethics committee and
have been performed in accordance with the ethical standards
as laid down in the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards.

If doubt exists whether the research was conducted
in accordance with the 1964 Helsinki Declaration or
comparable standards, the authors must explain the reasons
for their approach, and demonstrate that the independent
ethics committee or institutional review board explicitly
approved the doubtful aspects of the study.

The following statements should be included in the
text before the References section: Ethical approval:
“All procedures performed in studies involving human
participants were in accordance with the ethical standards of
the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards.”

For retrospective studies, please add the following
sentence: “For this type of study formal consent is not
required.”

Statement on the welfare of animals: The welfare of animals
used for research must be respected. In experimental animal
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studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the
Guide for the Care and Use of Laboratory Animals http:/
oacu.od.nih.gov/regs/guide/guide.pdf and they should
obtain animal ethics committee approval. When reporting
experiments on animals, authors should indicate whether
the international, national, and/or institutional guidelines for
the care and use of animals have been followed, and that the
studies have been approved by a research ethics committee at
the institution or practice at which the studies were conducted
(where such a committee exists).

For studies with animals, the following statement should
be included in the text before the References section:

Ethical approval: “All applicable international, national, and/
or institutional guidelines for the care and use of animals were
followed.”

If applicable (where such a committee exists): “All
procedures performed in studies involving animals were in
accordance with the ethical standards of the institution or
practice at which the studies were conducted.”

If articles do not contain studies with human participants
or animals by any of the authors, please select one of the
following statements:

“This article does not contain any studies with human
participants performed by any of the authors.”

“This article does not contain any studies with animals
performed by any of the authors.”

“This article does not contain any studies with human
participants or animals performed by any of the authors.”

Informed Consent

All individuals have individual rights that are not to
be infringed. Individual participants in studies have,
for example, the right to decide what happens to the
(identifiable) personal data gathered, to what they have
said during a study or an interview, as well as to any
photograph that was taken. Hence it is important that all
participants gave their informed consent in writing prior
to inclusion in the study. Identifying details (names, dates
of birth, identity numbers and other information) of the
participants that were studied should not be published
in written descriptions, photographs, and genetic profiles
unless the information is essential for scientific purposes
and the participant (or parent or guardian if the participant
is incapable) gave written informed consent for publication.
Complete anonymity is difficult to achieve in some cases,
and informed consent should be obtained if there is any
doubt. For example, masking the eye region in photographs
of participants is inadequate protection of anonymity. If
identifying characteristics are altered to protect anonymity,
such as in genetic profiles, authors should provide
assurance that alterations do not distort scientific meaning.
The following statement should be included: Informed

Consent: “Informed consent was obtained from all individual
participants included in the study.”

If identifying information about participants is available in the
article, the following statement should be included:

“Additional informed consent was obtained from all
individual participants for whom identifying information is
included in this article.”

Payment

Turkish Journal of Colorectal Disease does not charge any
article submission or processing charges.

THE REVIEW PROCESS

Each manuscript submitted to The Turkish Journal of
Colorectal Disease is subject to an initial review by the editorial
office in order to determine if it is aligned with the journal’s
aims and scope, and complies with essential requirements.
Manuscripts sent for peer review will be assigned to one of
the journal’s associate editors that has expertise relevant to the
manuscript’s content. All accepted manuscripts are sent to a
statistical and English language editor before publishing. Once
papers have been reviewed, the reviewers' comments are sent
to the Editor, who will then make a preliminary decision on
the paper. At this stage, based on the feedback from reviewers,
manuscripts can be accepted, rejected, or revisions can be
recommended. Following initial peer-review, articles judged
worthy of further consideration often require revision. Revised
manuscripts generally must be received within 2 months of
the date of the initial decision. Extensions must be requested
from the Associate Editor at least 2 weeks before the 2-month
revision deadline expires; The Turkish Journal of Colorectal
Disease will reject manuscripts that are not received within the
3-month revision deadline. Manuscripts with extensive revision
recommendations will be sent for further review (usually by the
same reviewers) upon their re-submission. When a manuscript
is finally accepted for publication, the Technical Editor
undertakes a final edit and a marked-up copy will be e-mailed
to the corresponding author for review and to make any final
adjustments.

REVISIONS

When submitting a revised version of a paper, the author
must submit a detailed “Response to the reviewers” that states
point by point how each issue raised by the reviewers has been
covered and where it can be found (each reviewer’s comment,
followed by the author’s reply and line numbers where the
changes have been made) as well as an annotated copy of
the main document. Revised manuscripts must be submitted
within 30 days from the date of the decision letter. If the
revised version of the manuscript is not submitted within the
allocated time, the revision option may be canceled. If the
submitting author(s) believe that additional time is required,
they should request this extension before the initial 30-day
period is over.

ENGLISH LANGUAGE EDITING

All manuscripts are professionally edited by an English
language editor prior to publication.

AFTER ACCEPTANCE

All accepted articles are technically edited by one of the
Editors. On completion of the technical editing, the article will
be sent to the production department and published online as
a fully citable Accepted Article within about one week.

Copyright Transfer

Authors will be asked to transfer copyright of the article to
the Publisher (or grant the Publisher exclusive publication
and dissemination rights). This will ensure the widest possible
protection and dissemination of information under copyright
laws.

Color Illustrations

Publication of color illustrations is free of charge.

Proof Reading

The purpose of the proof is to check for typesetting or
conversion errors and the completeness and accuracy of the
text, tables and figures. Substantial changes in content, e.g.,
new results, corrected values, title and authorship, are not
allowed without the approval of the Editor.

After online publication, further changes can only be made
in the form of an Erratum, which will be hyperlinked to the
article.

ONLINE EARLY

The Turkish Journal of Colorectal Disease publishes
abstracts of accepted manuscripts online in advance of their
publication in print. Once an accepted manuscript has been
edited, the authors have submitted any final corrections, and
all changes have been incorporated, the manuscript will be
published online. At that time the manuscript will receive a
Digital Object Identifier (DOI) number. Both forms can be
found at www journalagent.com/krhd. Authors of accepted
manuscripts will receive electronic page proofs directly
from the printer, and are responsible for proofreading and
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Turk Kolon ve Rektum Hastahiklart Dergisi, Turk Kolon ve
Rektum Cerrahisi Derneginin dergisidir. Derginin misyonu;
ince bagirsak, kolon, rektum, antis ve pelvik taban bozukluklart
hakkindaki bilgiye katki saglamakur. Dergi daha once baska
bir yerde yaymlanmamus olmasi kosuluyla, derginin kapsami
ile ilgili ve talep tizerine yazilan derleme makaleleri, arastirma
makaleleri, kisa raporlar ve editore mektuplar ve olgu
sunumlarim  yaymlamaktadir. Randomize, kohort, kesitsel
ve vaka kontrol cahsmalari gibi temel bilim yazilarma oncelik
verilir. Alaninda bilinen uzmanlarca talep tzerine yazilan
derlemeler dikkate almacakur.

Yazilar ICMJE yonergelerine gore (http://www.icmje.org/)
hazirlanmahdir. Tum yazilar dergi tarafindan benimsenen stile
uygunluk saglamak icin editoryal kontrol ve diizeltmelere tabi
tutulmaktadir. Derginin ¢ift kor bir degerlendirme sistemi vardr.
Degerlendirilen ve kabul edilen yaymnlar Tiirkceden Ingilizceye
veya Ingilizceden Turkceye derginin profesyonel ceviri hizmeti
aracihigiyla tercime edilir. Yaymlanmadan énce, ceviriler onay
veya diizeltme istekleri icin yazarlara gonderilir ve 7 gim icinde
geri donus talep edilir. Bu stire icinde yamit alnamazsa, ceviri
kontrol ve yaym kurulu tarafindan onaylamr.

Kabul edilen yaymnlar hem Tiirkce hem de Ingilizce olarak
yaymlamr.

Turk Kolon ve Rektum Hastaliklart Dergisine gonderilen tim
yaymlar ‘iThenticate’ yazihm kullamlarak intihal acisindan
taranur. Intihal saptanan durumlarda yayn iade veya reddedilir.

Turk Kolon ve Rektum Hastaliklar Dergisi, makale gonderme
veya islem ucreti adi alunda herhangi bir ucret talep
etmemektedir.

Turk Kolon ve Rektum Hastaliklar Dergisinin kisaltmast
“IJCDdir, ancak, refere edildiginde “Turk J Colorectal Dis”
olarak kullanilmalidar.

YAYIN POLITIKASI

Tum makaleler bilimsel katkilan, 6zgunluk ve icerikleri
acisindan  bilimsel  komite tarafindan  degerlendirilecektir.
Yazarlar verilerinin dogrulugundan sorumludurlar. Dergi
gerekli gordugu yerlerde dil ve uygun degisiklik yapma hakkin
sakh tutar. Gereginde makale revizyon icin yazara gonderilir.
Dergide basilan yaym derginin mal haline gelir ve telif hakk:
“Turk Kolon ve Rektum Hastaliklar1 Dergisi” adina alimmus olur.
Daha once herhangi bir dilde yaymlanmis makaleler dergide
yaymlanmak tizere kabul edilmeyecektir. Yazarlar bir baska
dergide yaymlanmak tizere olan makaleyi teslim edemez. Ttim
degisiklikler, yazar ve yaymcmn yazih izin alindiktan sonra
yapilacaktir. Tam makalelerin tam metinleri derginin www.
journalagent.com/krhd web sitesinden indirilebilir.

YAZAR KILAVUZU

Makale gonderilirken sunulmas: gereken formlar:
Telif hakk: devir bildirimi

Aciklama bildirimi

Ust yazi

Makale Gonderme Kurallar:

Makale Hazirlama Kurallart

Metin bicimlendirme

Giris sayfast

Yaym tipleri

Orijinal Makaleler

Talepli derlemeler

Olgu sunumlart

Teknik notlar

Editore mektuplar

Editoryal Yorumlar

Yazarlarn Etik Sorumluluklar:

Insan katilimeili arastirma ve/veya hayvan deneyleri
Bilgilendirilmis Onam

Makale Gonderilirken Sunulmasi Gereken Formlar:
Telif Hakk: Devir Bildirimi

Yaymlarn bilimsel ve etik sorumlulugu yazarlarina aittir.
Yazilarin telif hakk: ise Tirk Kolon ve Rektum Hastaliklar
Dergisine aittir. Yazarlar yaymlarn dogruluk ve iceriginden ve
kaynaklarn dogrulugundan sorumludur. Yaymnlanmak tizere
gonderilen tum yaymlara Telif Hakk: Devir Formu (telif hakk
transferi) eslik etmelidir. Tum yazarlar tarafindan imzalanarak
gonderilen bu form ile yazarlar, ilgili yaymmn ve icerdigi datanin
bagska bir yayn organina gonderilmedigini veya baska bir dergide
yaymlanmadigm beyan ederler. Ayrica bu belge yazarlarm
bilimsel katki ve ttm sorumluluklarmm ifadesidir.

Aciklama Bildirimi

Cikar catismalarn: Yazarlar, finansal, kurumsal, damsmanlik
seklinde ya da herhangi bir ¢ikar catismasma yol acabilecek
baska iligkiler de dahil olmak tizere yaymdaki ilgili tim olast
cikar catsmalarmi belirtilmelidir. Herhangi bir cikar catismast
yoksa da bu da acikea belirtilmelidir. Ttum finansman kaynaklari
yazinn icinde belirtilmelidir. Finansman kaynaklart ve ilgili
tum cikar catsmalan yazimin bashk sayfasinda “Finansman ve
Kaynak Catismalart:” bashgy ile yer almahdr.

Ust Yazu

Yazarlar, yazmm icinde malzemenin elektronik ortam da dahil
olmak tizere herhangi bir baska bir yerde yayimlanmak tizere
gonderilmedigini veya planlanmadigim tst yazida belirtmelidir.
Yine “Kurumsal Degerlendirme Kurulu” (KDK) onayr almip
almmadig ve 2013 yil Helsinki Bildirgesime esdeger kilavuzlarmn
izlenip izlenmedigi belirtilmelidir. Aksi takdirde, bir aciklama
temin edilmelidir. Ust yaz; adres, telefon, faks ve ilgili yazarm
e-posta adresini icermelidir.

Makale Yazim Kurallart

Tum makaleler online basvuru sistemi tizerinden teslim
edilmelidir. Yazarlar web sitesi www journalagent.com/krhd
adresinde oturum actiktan sonra internet tzerinden yazilarim
sunmalidir.

Makale gonderimi yapihirken sorumlu yazarm ORCID (Open
Researcher ve Contributor ID) numarast belirtilmelidir. http://
orcid.org adresinden ticretsiz olarak kayit olusturabilir.

Online Basvuru

Gecikmeyi onlemek ve izl hakemlik icin sadece cevrim ici
gonderimler kabul edilir. Yazilar word belgesi (*.doc) veya
zengin metin bi¢imi (*.rtf) olarak hazirlanmahidir. www.

journalagent.com/krhd adresinde web oturumu actiktan
sonra “Makale gonder” ikonuna tiklaym. Tum yazarlar,
gerekli bilgileri sisteme girdikten sonra bir sifre ve bir
kullanict adh ahr. Kendi sifre ve kullamcr adimz ile makale
gonderme sistemine kayit olduktan sonra yazimmn isleme
almmasinda bir gecikme olmamasi icin gerekli tiim bilgileri
saglamak icin sistemin yonergelerini dikkatlice okuyunuz.
Makaleyi ve tum sekil, tablo ve ek doktumanlan ekleyiniz.
Ayrica tist yazi ve “Telif Hakk: ve Finansal Durum” formunu
ve yazinin tipine gore asagida belirtilen kilavuzlarm kontrol
listesini ekleyiniz.

Makale Hazirlama Kurallar

Turk Kolon ve Rektum Hastaliklarn Dergisi “Biyomedikal
Dergilere Gonderilen Makaleler icin Gerekli Standartlan” izler.
(International Committee of Medical Journal Editors: Br Med ]
1988; 296: 401-5).

Yazarlar yaymlanm gonderirken, calismalarmm tarant ve
uygulanan istatistik yontemlerini “Tibbi Dergilere Gonderilen
Makaleler icin Istatistiksel Raporlama Rehberi’ne uygun
olarak belirtmelidir (Bailar JC III, Mosteller F. Ann Intern Med
1988;108:266-73).

Arastirma makalesi, sistematik degerlendirme ve meta-analizin
hazirlanmast asagidaki cahsma tasanmi kurallarma uymak
zorundadir; (CONSORT statement for randomized controlled
trials (Moher D, Schultz KF, Altman D, for the CONSORT
Group.

The CONSORT statement revised recommendations for
improving the quality of reports of parallel group randomized
trials. JAMA 2001; 285:1987-91) (http://www.consort-
statement.org/);

PRISMA statement of preferred reporting items for systematic
reviews and meta-analyses (Moher D, Liberati A, Tetzlaff J,
Altman DG, The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement.
PLoS Med 2009; 6(7): €1000097.) (http:/www.prisma-
statement.org/);

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
Glasziou PP, Irwig LM, et al., for the STARD Group. Towards
complete and accurate reporting of studies of diagnostic
accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4)
(http://Awww.stard-statement.org/);

STROBE statement, a checklist of items that should be included
in reports of observational studies (http:/www.strobe-statement.
org/);

MOOSE guidelines for meta-analysis and systemic reviews
of observational studies (Stroup DF, Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational Studies in
Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).
Metin Bicimlendirme

Yazilar Word program ile hazirlanarak teslim edilmelidir.

- Metin icin normal, diiz yaz1 tipi kullanm (6rnegin, 10 punto
Times Roman).

- Sayfa numaras: icin otomatik sayfa numaralandirma islevini
kullanmn.
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- Alan fonksiyonlar1 kullanmaym.

- Girintiler i¢in sekme duraklar (Tab) kullanmn, ara cubugu ve
diger komutlar kullanmaym.

- Tablo yapmak icin diger islevleri degil, elektronik tablo
fonksiyonunu kullanmn.

- Dosyanizi .docx formatinda (Word 2007 veya tistit) ya da .doc
formatinda (eski Word stirtim) kaydedin.

Giris sayfast
Tim yazilar, makale ttrti ne olursa olsun, asagidakileri iceren bir
baslik sayfast ile baslamalidir:

- Makalenin bashgy;
- Makalenin kisa bashg;

- Yazarlarin isimleri, isimlerinin bas harfleri ve her yazarn
akademik tnvan;

- Her yazann gorevi;

- Her yazarm kurumu;

- Yazarm ach ve e-posta adresi;

- Herhangi bir yazarm olast bir ¢ikar catismast oldugunu teyit
eden bir ifade, aksi takdirde catsma olmadigm belirtir bir
actklama;

- Ozet, kaynaklar, tablo ve sekiller haric kelime sayist;

- Varsa yaymn yaymlanms oldugu bilimsel toplantnin tarihi,
yeri ve varsa kongre ozet kitabmdaki ozeti.

Makale Tipleri
Orijinal Makaleler

Bu kategori, klinik ve temel bilimde orijinal arastirmalar
icerir. Yaymn orijinal olmal ve baska bir dergide yaymlanmus/
gonderilmis ya da kabul edilmis olmamahdir. Yazarlar, herhangi
biri tarafindan bir dergiye gonderilmis, baskida veya basilmis
ilgili herhangi bir calismaya aufta bulunmak istiyorlarsa acikca
anfta bulunulmali ve kaynak gosterilmelidir.

Tum Kklinik cahsmalar, Uluslararasi Tip Dergisi Editorler
Komitesince (ICMJE) kabul goren bir kayit sistemine kayith
olmahdir. Bunun i¢in http:/www.icmje.org/fag.html adresine
muracaat edin. Randomize kontrollii ¢ahsmalarn yazarlan
da, www.consort-statement.org adresinden bagvurulabilen
CONSORT  kilavuzuna uymahdir ve yaymlariyla birlikte
CONSORT kontrol listesi ve akis diyagrami teblig edilmelidir.
Akis semast olarak www.consort-statement.org  adresinde
bulunan MS Word sablonunun kullamlmasi ve bunun yaymm
icinde bir alinti veya bir figir olarak yerlestirilmesi gereklidir.
Buna ek olarak, sunulan yayinlar her yayma spesifik verilen ozel
kayit numarasin icermelidir.

Tam yazarlann, insan tzerindeki cahsmalar ve hayvan
deneylerinde etik standartlara uymalari beklenmektedir. Tnsan
tizerindeki veya laboratuvar hayvanlan iceren calismalarda,
yazarlarm yaymn Gerec ve Yontem kisminda deney
protokoluntin ilgili kurumsal inceleme komitesi tarafindan
onaylandigim ve sorumlu devlet kurumu kurallarma uydugunu
agk bir dille aciklamalan gereklidir. Insan uzerindeki
cahsmalarda kurumsal inceleme kurulu onayma ek olarak,
aydmlatilmus onam da bulunmalidir.

Orijinal Makaleler (6zet, kaynaklar, tablolar, rakamlar haric)
3000 kelime ve dort figiri asmamalidir.

Orijinal Makaleler asagidaki gibi organize edilmelidir:

Ozet: Ozet 250 kelimeyi gecmemeli ve sunlar icermelidir;
Amagc: Calismanm amaci nedir?

Yontem: Kullamlan yontem ve materyaller (6rnegin hayvanlar)
veya hastalar ya da konu (saghkh gonulliler gibi) hakkinda kisa
bir aciklama icermelidir.

Bulgular: Ana bulgular nelerdir?
Sonug: Calismanin ana sonuglar ve etkileri nelerdir?

Anahtar kelimeler: Ozetin altmda en az 3 anahtar kelime
veriniz. Kisaltmalan anahtar kelime olarak kullanmayinz.

Giris: Acik bir dille calismanmn amag ve gerekeesini belirtin
ve cahsmann arka plamm aciklarken sadece en ¢énemli
kaynaklardan alnt yapin.

Gerec ve Yontem: Gozlemsel veya deneysel deneklerin (hastalar,
deney hayvanlan veya kontrol gruplan dahil) secim seklini
aciklaym. Deney protokoltmun ilgili kurumsal inceleme komitesi
tarafindan onaylandigim ve ilgili devlet kurumu kurallarma
uydugunu acik bir dille aciklayn. Insan calismasi durumunda,
tum sahislarm aydmlatilmis onamlanmn alindigim acik bir dille
belirtin. Yontem, cihaz ve trtnleri tammlayn (Parantez icinde
uretici firma ad1 ve adresi)** Uygulanmus olan tim prosediirler,
diger cahsmacilarin aym deneyi tekrar edebilecekleri detay ve
netlikte anlaulmahdir. Istatistiksel yontemler de dahil olmak
tzere yerlesik ve yaygmn olarak bilinen calisma yontemleri icin
kaynaklar belirtilmelidir. Yaymlanmis ancak yaygm olarak
bilinmeyen yontemler icin ise kaynaklar ve kisa tanimlamalar
verilmelidir. Kullanma sebepleri ve limitasyonlar belirtilmelidir.

Bulgular: Tstatistiksel yontemlerle desteklenmis bulgularmizi
ayrinuh olarak sunun. Sekil ve tablolar metni tekrar degil,
takviye etmelidir. Verilerin hem metinde hem figir olarak
verilmemesi gerekir. Metin veya figtirden birisi olarak verilmesi
yeterlidir. Sadece kendi ¢nemli izlenimlerinizi belirtin. Kendi
izlenimlerinizi ~ digerlerininkiyle ~karsilastirmaym. Bu tur
karsilastirma ve yorumlar tarnisma boliimiinde yapilmahidhr.

Tartisma: Bulgulanmizin 6nem ve anlamim vurgulaymn ancak
bulgular kisminda verilenleri tekrarlamaym.  Fikirlerinizi
yalnizca bulgulanmizla kamtlayabildiklerinizle smurh tutun.
Bulgularmizi digerlerininkiyle karsilasirm. Bu bolimde yeni
veriler bulunmamalidir.

Tesekkiir: Sadece calismaya ciddi katkilarda bulunmus kisilere
tesekkir edin. Yazarlar ismen tesekkur ettikleri herkesten yazih
izin almak zorundadir. Tesekkuir kismina “Yazarlar ....tesekkir
eder” seklinde baslaymn.

Yazarhk ve Katki Saglayanlar: Dergi, biyomedikal dergilere
gonderilen yayinlara yonelik ICMJE tavsiyelerini izler. Buna gore
“yazarlik” asagidaki dort kritere dayah olmahidir:

Yazar;

- Yaymun konsept veya dizaynina, calismanin verilerinin elde
edilmesine, analizine ve yorumlanmasina énemli katkilar veren;
ve

- Isi hazirlayan veya entellekttiel icerik acisindan elestirel bicimde
gozden geciren; ve

- Yaymlanacak son sekli onaylayan; ve

- Cahsmanm her bir bolumunun dogrulugu ve buttnlugi ile
ilgili sorunlan uygun bir sekilde inceleyen ve ¢ozim saglayan
sorumlu kisidir.

Bu sartlarin hepsini saglamayan diger tim kauhmcilar yazar
degil, “Tesekkur” boliiminde anilmasi gereken katki saglamis
kisilerdir.

Kaynaklar: Kaynaklan 1'den baslayarak Arap rakamlan ve
alfabetik sira ile verin. Kaynak numaralan ctimle sonunda
noktadan sonra tstte kucuk rakamlar seklinde (superscript)
yazilmahdir. Kisaltmalar icin gerekli standartlan http:/www.
bilimterimleri.com adresinde bulunan Turk Bilim Terimleri
Kilavuzu'ndan edinin.

Dergi bashklan “Cumulated Index Medicus” kisaltmalarina
uygun olmahdir.

Dergiden: Yazar/yazarlarm soyadi ve admm ilk harfi, makale
bashg, dergi bashg: ve derginin 6zgiin kisaltmasl, yaym tarihi,
baski, kapsayici sayfa numaralarin icermelidir.

Ornegin: 1. Dilaveris P, Batchvarov V, Gialafos J, Malik M.
Comparison of different methods for manual P wave duration
measurement in 12-lead electrocardiograms. Pacing Clin
Electrophysiol 1999;22:1532-1538.

Kitap Bolumit: Yazar/yazarlarm soyadi ve adimn ilk harfi,
bolum bashg, kitap editorleri, kitap bashgl, basim, yaym yeri,
yaym tarihi, kapsadig) sayfa numaralarm icermelidir

Ornegin: 1. Schwartz PJ, Priori SG, Napolitano C. The Long QT
Syndrome. In: Zipes DP, Jalife ], eds. Cardiac Electrophysiology.
From Cell to Bedside. Philadelphia; WB Saunders Co. 2000:597-
615.

Tablolar: Tum tablolar Arapca sayilarla numaralandirlmahdr.
Tum tablolardan metin icerisinde numara
bahsedilmelidir. Her tablo icin tablonun icerigi hakkinda bilgi
veren bir bashk verin. Baska yaymdan alinti olan tum tablolar:
tablonun alt kisminda kaynak olarak belirtin. Tabloda dipnotlar
tablonun altinda, st karakter olarak kugctik harflerle verilmelidir.
Istatistiksel anlamli degerler ve diger onemli istatistiksel degerler
yildiz ile isaretlenmelidir.

siras1  ile

Sekiller: Sekillerin “Windows” ile acilmasi gerekir. Renkli
sekiller veya gri tonlu goruntiler en az 300 dpi olmalidir.
Sekiller ana metinden ayr1 olarak “*.tff”, “* jpg” veya “*.pdf”
formatinda kaydedilmelidir. Tum sekil ayrn bir sayfada
hazirlanmali ve Arap rakamlan ile numaralandimlmalidir.
Her sekilde kendisindeki isaret ve sembolleri agiklayan bir alt
yazi olmahdir. Sekil gonderme i¢in yazardan hicbir ek tcret
alinmaz.

Olcit Birimleri ve Kisaltmalar: Olcti birimleri  System
International (SI) birimleri cinsinden olmalidir. Kisaltmalardan
baslikta ~ kacimlmahdir.  Sadece  standart  kisaltmalar
kullann. Metinde kisaltma kullamlirsa ilk kullanildigy yerde
tammlanmahdir.

Izinler: Yazarlar yayinlarina nceden baska bir yerde yaymlanmis
sekil, tablo, ya da metin bolumleri dahil etmek isterlerse telif
hakk sahiplerinden izin almmasi ve bu izin belgelerinin yaymla
beraber degerlendirmeye gonderilmesi gerekmektedir. Boyle bir
belgenin eslik etmedigi her materyalin yazara ait oldugu kabul
edilecektir.

Davetli (Talep tizerine yazilan) Derlemeler

Ozet uzunlugu: 250 kelimeyi asmamahdur.

Makale uzunlugu: 4000 kelimeyi asmamalidir.

Kaynak sayist: 100 kaynag asmamalidir.
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Derlemeler, tzerine konuyla ilgili yeni bir hipotez ya da
calisma oturtulabilecek bir sonug icermelidir. Literattr taramast
metodlarm veya kamit diizeyi yontemlerini yaymlamaym.
Derleme makaleleri hazirlayacak yazarlann ilgili konuda 6nceden
arastirma makaleleri yaymmlamis olmasi gerekir. Calismann
yeni ve onemli bulgulan sonu¢ bolimiinde vurgulamr ve
yorumlanmalidir. Derlemelerde maksimum iki yazar olmahdur.

Olgu Sunumlart

Ozet uzunlugu: 100 kelimeyi asmamalidir.
Makale uzunlugu: 1000 kelimeyi asmamalidir.
Kaynak sayist: 15 kaynagl asmamalidir.

Olgu Sunumlar asagidaki gibi yapilandinlmalidir:

Ozet: Olguyu ozetleyen bir yapilandinlmamis 6zet (gerec ve
yontem, bulgular, tartisma gibi boltimlerin olmadigy).

Giris: Kisa bir giris (tavsiye edilen uzunluk: 1-2 paragraf).

Olgu Sunumu: Bu bolimde ilk tani ve sonuc da dahil olmak
tizere olgu ayrntih olarak anlatilir.

Tartisma: Bu bolumde ilgili literatiir kisaca gozden gecirilir ve
sunulan olgunun, hastaliga bakisimizi ve yaklasimimmzi nasil
degistirebilecegi vurgulanir.

Kaynaklar: Vancouver tarzi, (yukanda ‘Kaynaklar bolimune
bakiniz).

Tesekkiir

Tablolar ve sekiller

Teknik Notlar

Ozet uzunlugu: 250 kelimeyi asmamalidur.
Makale uzunlugu: 1200 kelimeyi asmamalidir.
Kaynak Sayist: 15 kaynag asmamalidir.

Teknik Notlar, yeni bir cerrahi teknigin aciklanmasimi ve az
sayida olguda uygulanmasimi icermektedir. Buyuk bir athm/
degisikligi temsil eden bir teknigin sunulmasi durumunda
tek bir olgu yeterli olacakur. Hastanmn takip ve sonucu agtkea
belirtilmelidir.

Teknik Notlar asagidaki gibi organize edilmelidir:
Ozet: Asagrdaki gibi yapilandinlmalidir:
Amag: Bu cahsmanin amaci nedir?

Yontem: Kullanilan yontemlerin, hastalar ya da saghkh
gonullulerin veya hayvanlarn tanimi, malzemeler hakkinda kisa
bir aciklama.

Bulgular: Ana bulgular nelerdir?

Sonug: Bu calismanimn ana sonuclan ve etkileri nelerdir?
Endikasyonlar1

Yontem

Diger yontemlerle karsilastimlmasi: Avantaj ve dezavantajlar,
zorluklar ve komplikasyonlar.

Kaynaklar: Vancouver tarz1 (yukanda ‘Kaynaklar bolimune
bakiniz)

Tesekkiir

Tablolar ve sekiller; alt yazilar1 dahil

Video Makale

Makale Uzunlugu: 500 kelimeyi asmamalidir.

Kaynak Sayist: 5 kaynag) asmamalidir.

Tany1, uygulanan cerrahi teknigi ve sonucu aciklayarak olguyu
kisaca ozetleymiz. Uygun sekilde adlandinlmis ve referans
edilmis video materyalleri ile tim o6nemli noktalar, 6m;
yeni cerrahi teknigi, belirtiniz. Materyaller, yazarlarin cerrahi
teknigini anlatuklan veya karsilastiklan ilging vakalardan
olusmahdir.

Teknik Gereklilikler: Veriler, makale ytikleme sirasinda diger
dosyalarla birlikte eklenmelidir. Video stiresinin 10 dakikay1
gecmemesi kaydiyla dosya boyutu maksimum 350 MB olmal
ve MOV, MPEG4, AVI, WMV, MPEGPS, FLV, 3GPP, WebM’
formatlarmdan  biri  kullamlmahdir. 100 MBYyi asmayan
video doktimanlan sisteme yiiklenebilir. Daha buytk video
doktmanlar icin lutfen iletisim@galenos.com.tr adresinden
bizimle iletisime geciniz. Tam video seslendirmeleri Ingilizce
olmahdir. Video auflari, Sekil veya Tablo auflar ile aym bicimde
kullamlmalidir. Ornegin; ... Bunu gerceklestirmek icin, yeni bir
cerrahi teknik gelistirdik (Video 1).” Video materyallerinde isim
ve kurumlar yer almamalidir. Kabul edilen makalelerin video
materyalleri online yaymlanacakur.

Editore Mektuplar
Makale uzunlugu: 500 kelimeyi asmamalidir.
Kaynak Sayist: 10 kaynag asmamalidir.

Tark Kolon ve Rektum Hastaliklant Dergisinde yaymlanan
makaleler hakkinda yorumlar memnuniyetle kabul edilir. Ozet
gerekli degildir, ancak litfen kisa bir baslik ekleyiniz. Mektuplar
bir sekil veya tablo icerebilir.

Editoryal Yorumlar
Makale uzunlugu: 1000 kelimeyi asmamalidr.
Kaynak Sayist: 10 kaynagl asmamalidir.

Editoryal yorumlar sadece editor tarafindan kaleme alimr.
Editoryal yorumlarda aym konu hakkinda baska yerlerde
yaymlanmus yazilar hakkinda fikir veya yorumlar belirtilir. Tek
bir yazar tercih edilir. Ozet gerekli degildir, ancak lutfen kisa bir
baslik ekleyiniz. Editoryal gonderimler revizyon/gozden gecirme
talebine tabi tutulabilir. Editorler, metin stilini degistirme
hakkin sakl tutar.

Etik
Bu dergi, bilimsel kayitlarm butimlugtini korumay: tahhit
etmektedir. Yaymn Etik Komitesi (COPE) tiyesi olarak, dergi olast

olumsuz davramslarla nasil basa cikilacagi konusunda Yayn Etik
Komitesi (COPE) kilavuzlarim takip edecektir.

Yazarlar arasirma sonuclarmi yanhs sunmaktan; derginin
guvenilirligine, bilimsel yazarhk profesyonelligine ve en
sonunda tim bilimsel cabalara zarar verebileceginden dolay,
sakmmalidir. Arastirma butunligintn surdiriilmesi ve bunun
sunumu, iyi bilimsel uygulama kurallarm takip ederek basarihr.
Bu da sunlan icerir:

- Yazil eser degerlendirilmek tzere es zamanh birden fazla
dergiye gonderilmemelidir.

- Yazih eser daha onceki bir eserin gelistirilmesi olmadikea,
daha once (kismen ya da tamamen) yaymlanmamus olmalidir.
[Metnin  yeniden kullamldigi imasindan kacinmak icin
tekrar kullamlabilir materyallerde seffaflik saglaym (“self-
plagiarism™kisinin kendinden intihali”)].

- Tek bir ¢alisma; sunum miktarimi arturmak icin bircok
parcaya bolinmemeli ve zaman i¢inde aym ya da cesitli
dergilere  gonderilmemelidir.  (6rnegin ~ “salam-yaymcihk”
“salamizasyon”).

- Veriler, sonuclarnmzi desteklemek icin fabrikasyon (uydurma)
ya da mantiple edilmis olmamaldr.

- Yazarm kendine ait olmayan hicbir veri, metin veya teori
kendininmis gibi sunulmamahdir (intihal). Diger eserlerin
kullanimu, (eserin birebir kopyalanmasi, ¢zetlenmesi ve/veya
baska kelimeler kullanarak aciklanmasimi da iceren) ya telif
hakki korunacak sekilde izin alinarak ya da tirnak isareti icinde
birebir kopyalanarak uygun onay ile kullamlmahdr.

Onemli not; Tark Kolon ve Rektum Hastaliklari Dergisi intihal
taramak icin bir program (iThenticate) kullanmaktadir.

- Eser sunulmadan 6nce sorumlu makamlardan ve calismanin
yapldigi  enstitivkuruluslardan-zimnen ~ veya  acikca-onay
allnmasimin yam sira tim yazarlardan acikca onay almmuis
olmahdr.

- Sunulan eserde yazar olarak ismi olanlarn, bilimsel calismaya
yeterince katkisi olmus olmaldir ve ortak mesuliyet ve
sorumlulugu olmahdur.

Bununla beraber:

- Yazarlik veya yazarlarn sira degisiklikleri eserin kabulunden
sonra yapilamaz

- Yazimin revizyon asamasinda, yaym oncesi veya yaymlandiktan
sonra yazar isim eklenmesi veya ¢ikarilmasi istemi; ciddi bir
konudur ve gecerli sebepler oldugunda degerlendirilebilir.
Yazar degisikligi gerekeesi; hakh gerekeeli, inandirici ve sadece
tim yazarlarn yazih onayr alindiktan sonra; ve yeni/silinmis
yazarm rolu silme hakkinda ikna edici ayrmuh bir aciklama
ile kabul edilebilir. Revizyon asamasinda degisiklik olmasi
halinde, bir mektup revise edilmis yaymna eslik etmelidir. Yaymna
kabul edildikten veya yaymlandiktan sonra degisiklik olmast
halinde, bu istek ve gerekli dokiimantasyonun yaymci yoluyla
editore gonderilmesi gerekmektedir. Gerek gortilduginde bu
istegin gerceklesmesi icin daha fazla dokuman talep edilebilir.
Degisikligin kabul veya red karar dergi editorti insiyatifindedir.
Bu nedenle, yaymmn gonderilmesi asamasinda yazar/yazarlar;
gonderecekleri ilgili yazar grubunun isim dogrulugundan
sorumludur.

- Yazarlardan sonuclarm gecerliligini dogrulamak amaciyla
verilerin ilgili belgelerinin istenmesi halinde bu verileri
gondermek icin hazir bulundurulmahdir. Bunlar, ham veri,
ornekler, kayit vb. seklinde olabilir.

Gorevi kotuye kullanma ya da suistimal stiphesi halinde dergi
COPE  yonergeleri izleyerek bir sorusturma yurttecektir.
Sorusturmanin  ardindan, iddia gecerli goruntiyorsa, yazara
sorunu gidermek icin bir firsat verilecektir.

Usulsuzluk, stiphe seviyesinde kaldiginda; dergi editora
asagidaki yollardan birine bagvurabilir;

- Makale halen stipheli ise, reddedilip yazara iade edilebilir.

- Makele online yaymlanmus ise; hatamn mahiyetine bagh
olarak ya yazim hatasi olarak kabul edilecek ya da daha ciddi
durumlarda makale geri cekilecektir.

- Hatal yaymn ve geri cekme durumlarmda aciklayicr not
yaymlanir ve yazarm kurumu bilgilendirilir.
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Insan ve Hayvan Arastirmalari
Insan Haklar Beyannamesi

Insan katihmli arastirmalar; 1964 Helsinki Deklarasyonuna
ve sonrasinda yayimlanan iyilestirici ilkelere uygun olmaldir
ve yazarlar tarafindan kurumsal ve/veya ulusal etik kurul
komitelerine basvurulup onay alinmus oldugu beyan edilmelidir.

Arastirmanin 1964 Helsinki Deklarasyonu veya kiyaslanabilir
standartlara gore yurittlmesi ile ilgili stiphe durumunda,
yazarlar bu durumun nedenlerini agiklamak zorundadir ve
bagimsiz etik kurullan veya diger degerlendirme kurullan
aracihigiyla suphelerin giderilmesi gerekmektedir.

Asagida  belirtilen  durumlar yazi icerisinde “Kaynaklar”
bolimiinden once yer almalidir:

Etik Kurul Onayr: “Calismada insanlara uygulanan tim
prosediirler kurumsal ve ulusal arastirma kurullarmm etik
standartlarma, 1964 Helsinki Deklarasyonuna ve sonrasinda
yayimlanan iyilestirici ilkelere uygun olmahdir.”

Retrospektif calismalarda, asagida belirtilen ctimle yer almahidir.
“Bu tir cahsmalarda yazili onam gerekmemektedir.”
Hayvan Haklar1 Beyannamesi

Arastirmalarda kullamilan  hayvanlarn  refahma  saygi
gosterilmelidir. Hayvan deneylerinde, yazarlar hayvanlarn
bakiminda ve kullanmmnda uluslararasi, ulusal ve/veya
kurumsal olarak olusturulmus kilavuzlara uymahdir ve
calismalar icin kurumdaki veya cahismanmn yapildigi veya
yuritildugi merkezdeki (eger boyle bir merkez varsa) Klinik
Arastirmalar Etik Kurulundan onay almmalidir. Deneysel hayvan
cahismalarinda “Guide for the care and use of laboratory animals
http://oacu.od.nih.gov/regs/guide/guide. pdf dogrultusunda
hayvan haklarim koruduklarmi belirtmeli ve kurumlarindan etik
kurul onay raporu almahdirlar.

Hayvanlar ile yurutillen caismalarda, asagida belirtilen durumlar
yazi icerisinde ‘Kaynaklar’ bolumunden 6nce yer almalidir:

Etik Kurul Onay1: “Hayvanlarm bakim ve kullanimmn ile ilgili
olarak uluslararasi, ulusal ve/veya kurumsal olarak olusturulmus
tam kilavuzlara uyulmustur.”

Eger uygun bulunduysa (komitenin bulundugu merkezde):
“Hayvan cahsmalarinda yapilan tim uygulamalar kurumsal
veya calismanin yuritildugi merkez tarafindan belirlenmis etik
kurallara uyumludur.”

Eger makale insan ya da hayvan kauhmh bir calisma degilse,
liitfen asagida yer alan uygun durumlardan birini se¢iniz:

“Bu makalenin yazarlan insan kanlimh bir cahsma olmadigim
bildirmektedir.”

“Bu makalenin yazarlan calismada hayvan kullanilmadigim
bildirmektedir.”

“Bu makalenin yazarlar insan kaulml veya hayvan kullanilan
bir calisma olmadigim bildirmektedir.”

Bilgilendirilmis Onam

Buttin bireyler ihlal edilemeyecek kisisel haklara sahiptir.
Calismada yer alan bireyler, elde edilen kisisel bilgilere,
calismada gecen gorusmelere ve elde edilen fotograflara ne
olacagl konusunda karar verebilme hakkina sahiptir. Bundan
dolay1, cahsmaya dahil etmeden once yazih bilgilendirilmis
onam almmast 6nemlidir. Bilimsel olarak gerekli degilse ve

katthmeilardan (veya katlmar yetkin degilse ebeveynlerinden
veya velilerinden) basilmasi icin yazih onam almmadiysa,
katihmalara ait detaylar (isimleri, dogum gtmnleri, kimlik
numaralart  ve diger bilgileri) tammlayict  bilgilerini,
fotograflanmi ve genetik profillerini icerecek sekilde yazil
formda basilmamalidir. Tam gizlilik saglanmasimin zor oldugu
durumlarda, bilgilendirilmis onam formu stipheyi icerecek
sekilde duzenlenmelidir. Omegin fotografta kaulimeilann goz
kismimin maskelenmesi gizlilik acismdan yeterli olmayabilir.
Eger karakteristik ozellikler gizlilik agismdan degistirilirse,
omegin genetik profilde, yazar yapilan degisikligin bilimsel
olarak sorun olusturmadigindan emin olmalidir.

Asagidaki ifade belirtilmelidir:

Bilgilendirilmis Onam: “Calismadaki tim katulimcilardan
bilgilendirilmis onam almnustir.”

Eger makalede kaulmecilann tammlayicr bilgileri yer alacaksa,
asagdaki ifade belirtilmelidir:

“Makalede kisisel bilgileri kullanilan tiim katihmcilardan ayrica
bilgilendirilmis onam alinmustir.”

DEGERLENDIRME SURECI

Turk Kolon ve Rektum Hastaliklari Dergisine gonderilen
tim yazilar, sisteme yuklendikten sonra ilk once editoryal
kurul tarafindan derginin amac ve hedeflerine uygunluk ve
temel sartlarn saglama yonunden degerlendirilecektir. Yazilar,
konusunda uzman dergi hakemlerine degerlendirilmek tzere
gonderilecektir. Tum kabul edilen yazilar yayimlanmadan énce,
istatistik ve Ingiliz dili konusunda uzman editorler tarafimndan
degerlendirilecektir. Sayfalarn ilk gozden gecirilmesinden sonra,
hakem yorumlari 6n karar vermek icin Editor'e gonderilecektir.
Bu asamada, ilk degerlendirmede bulunanlarn dustuncesi
dogrultusunda, yaz1 kabul edilebilir, reddedilebilir veya yazida
duzeltme yapilmast istenebilir. 1k degerlendirme sonrasinda
degerli bulunan makaleler icin genellikle duizeltme istenir.
Diizeltilen makaleler ilk karardan sonraki 2 ay icerisinde tekrar
dergiye gonderilmelidir. Sure uzatmalarl yardimcl editorden
2 aylik sure bitmeden en az 2 hafta 6nce talep edilmelidir.
Ttirk Kolon ve Rektum Hastahiklan Dergisi tarafindan, 2 ayhk
duizeltme suresi sona erdikten sonra, yazi kabul edilmeyecektir.
Diizeltme yapilan yazilar sisteme tekrar yiiklendikten sonra
degerlendirilmek tizere (genellikle ilk degerlendirmeyi yapan
hakeme) gonderilecektir. Sonu¢ olarak yayimlanma karar
verildikten sonra, baski &ncesi Teknik Editor tarafindan son kez
degerlendirilecektir ve iletisim kurulacak olan yazara gozden
gecirme ve son diizenlemeleri yapmak tzere isaretlenmis bir
nuishast elektronik ortamda gonderilecektir.

DUZELTME SONRASI GONDERILMESI

Revize edilmis bir versiyonu gonderirken yazar, yorumcular
tarafindan ele alman her konuyu ayrmul olarak aciklamal
ve nokta nokta ayrmul olarak “yorumlara yamt” sunmahdir
ve ardindan belgenin aciklamali kopyasi bulunmalidir (her
yorumcunun yorumu nerede bulunabilir, yazarm cevap ve satir
numaralari gibi yapilan degisiklikler).

Bunun yani sira ana revize yazi, kabul mektubu tarihinden
itibaren 30 gun icinde teslim edilmelidir. Yazinn revize edilmis
versiyonunun tanmnan sure icinde verilmemesi durumunda,
revizyon secenegi iptal edilebilir. Yazar(lar) ek stirenin gerekli
oldugunu diistintiyorsa, ilk 30 gunlik stire bitmeden, uzatmay:
talep etmelidir.

INGILIZCE YAZIM

Tum yazilar yayimlanmadan énce profesyonel olarak “English
Language Editor” tarafindan degerlendirilmektedir.

KABUL SONRASI

Tum kabul edilen makaleler editorlerden biri tarafindan teknik
acidan degerlendirilecektir. Teknik inceleme tamamlandiktan
sonra, makale ilgili birime gonderilerek yaklasik bir hafta
icerisinde tamamen auf yapilabilir “Kabul Edilmis Makale”
seklinde online olarak yaymlanacaktir.

Telif Hakkinin Devri

Yaymmlayan dergiye (veya basim ve yayma haklarmin ayn
oldugu yapilarda ayr olarak) makalenin telif hakkimn devri
gerekmektedir. Telif yasalan geregi bilginin yayllmasi ve
korunmas: daha gtivenli olarak saglanacaktir.

Resimler
Renkli cizimlerin yaymmlanmast ticretsizdir.
Basim Oncesi Son Kontrol (Proof Reading)

Amag; dizgi kontroltinti saglamak veya dontstirme hatalarmi
fark etmek, butinliik ve netlik agismdan yaziyi, tablolan ve
sekilleri kontrol etmektir. Yeni bulgu ekleme, degerlerde
duizeltme, baslikta ve yazarlarda onemli degisikliklere editor izni
olmadan mtusade edilmemektedir.

Online olarak yaymlandiktan sonra yapilacak degisikliklerde,
Erratum tizerinden form olusturulup makaleye erisim saglayacak
baglant olusturulmasi gerekmektedir.

ERKEN YAYIN

Kabul edilmis yazimn bask: i¢in timu hazirlanirken online
olarak ozet hali yayimlamr. Kabul edilen yaz kontrolden
gectikten sonra, yazarlar son duizeltmeleri yapuktan sonra
ve tim degisiklikler yapildiktan sonra yazi online olarak
yayimlanacaktir, Bu asamada yaziya DOI (Digital Object
Identifier) numarast verilecektir. Her iki forma da www.
journalagent.com/krhd ~ adresinden  ulasilabilecektir. ~ Kabul
edilen yazimin yazarlan elektronik ortamdaki sayfalarn ¢iku
olarak aldiktan sonra proofreading yapmak, tiim yaziy, tablolari,
sekilleri ve kaynaklari kontrol etmekle sorumludur. Baskida
gecikme olmamasi icin 48 saat icinde sayfa kontrolleri yapilms
olmaldr.

YAZISMA

Tum yazismalar dergi editoryal kuruluna ait asagidaki posta
adresi veya e-mail adresi ile yapilacakur.

Adpres: Latilokum Sok. Alphan Ishani No:3 Kat:2 Mecidiyekoy-
Sisli, Istanbul, Turkiye

Telefon: +90 212 356 01 75-76-77

GSM: +90 (532) 300 72 36

Faks: +90 212 356 01 78

Online makale gondermek icin: www.journalagent.com/krhd
Web sayfas1: www.turkishjcrd.com

E-posta: info@turkishjcrd.com
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What is the Role of the Neutrophil: Lymphocyte Ratio
in Colorectal Cancer?

Kolorektal Kanserde Notrofil:Lenfosit Oraninin Rolt Nedir?

© Debamita Bhattacharjee, ® Philip Quirke

University of Leeds School of Medicine, Leeds Institute of Medical Research, Pathology and Data Analytics, Leeds, United Kingdom

I

ABSTRACT

The composition and cell-to-cell interactions of the peripheral immune compartment are known to influence outcomes in multiple disease entities,
both neoplastic and otherwise. There is an ongoing search for a reliable biomarker in the peripheral immune compartment that can predict outcomes in
colorectal cancer, given its high mortality rates. The neutrophil:lymphocyte ratio (NLR) has been suggested as one such marker, given its accessibility.
This review discusses the current evidence behind the use of the NLR in predicting different aspects of colorectal cancer (CRC) behaviour, from survival
to recurrence, metastasis, tumour biology, response to therapy and CRC complications. We also discuss the debate in the literature surrounding the
use of other peripheral immune compartment biomarkers compared with the NLR for this purpose and ideas for future research.

Keywords: Colorectal cancer, neutrophil: lymphocyte ratio, survival

1 Z
Periferal immun kompartmaninim kompozisyonunun ve hticreler aras: etkilesimlerinin, hem neoplastik hem de neoplastik olmayan bircok hastalikta
sonlanimi etkiledigi bilinmektedir. Periferik bagisiklik kompartmaninda, yitksek mortalite oran1 olan kolorektal kanserdeki sonlanimi tahmin edebilen
guvenilir bir biyobelirtec icin devam eden bir arayis vardir. Notrofil:lenfosit oraninin (NLO) kolay erisilebilirligi goz oniine alindiginda, boyle bir
belirtec olabilecegi one strillmiistur. Bu derleme, sagkalim, niiks, metastaz, tiimor biyolojisi, tedaviye yanit ve komplikasyonlar gibi kolorektal kanser
davramsinin farkli yonlerini tahmin etmede NLO kullaniminin arkasindaki mevcut kanitlari tartismaktadir. Literatiirdeki veriler 1s1ginda, NLO’ya kiyasla
diger periferik immiin kompartman biyobelirteclerinin bu amacla kullanimu tartisilacak ve gelecekteki arastirmalar icin fikirler uzerinde durulacakur.
Anahtar Kelimeler: Kolorektal kanser, notrofil: lenfosit orani, sagkalim

Introduction

Colorectal cancer (CRQC) is the world’s third most common
cancer and the fourth most common cause of cancer mortality.
Blood-based biomarkers are attractive for the management
of this disease, given their ease of access and amenability
to repetitive sampling. Low-grade, chronic inflammation
has long been associated with a range of diseases and poor
outcomes. Many different markers of inflammation have been
described over the years; however, apart from the erythrocyte
sedimentation rate and plasma viscosity, these are not used in
routine clinical assessment. One simple marker that has been
widely described, the neutrophil:lymphocyte ratio (NLR),
has been generally overlooked in clinical practice. The aim

of this review is to discuss its role as a biomarker in CRC,
compare its value against other biomarkers and encourage its

wider adoption into mainstream clinical practice.

What is the Neutrophil:Lymphocyte Ratio (NLR)?

The NLR is an inexpensive, readily available marker, which
is proposed to provide additional risk stratification beyond
other more traditional risk scores. Calculation of the NLR
simply involves dividing the peripheral blood neutrophil
count by the lymphocyte count on a full blood count. The
NLR has been suggested as a good marker of systemic low-
grade inflammation,! which is associated with a poorer

outcome in many disease types.
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The role of the NLR in Colorectal Cancer (CRC)

The concept of the influence of the NLR in CRC is not new.
Back in 2005, a landmark study by Walsh et al.? identified
that a NLR >5 (i.e. neutrophils present at 5 times the
number of lymphocytes) was correlated with poor overall
and cancer-specific survival in univariate analyses. Other
studies have set a lower value of 2 or 3 to dichotomise
populations, thus increasing the number of individuals in
the poorer prognosis group.

This observation has since been replicated by subsequent
studies (Table 1) and supported by pooled analysis of a
meta-analysis.” With respect to single studies, there are
many examples where this effect of NLR on CRC survival
outcomes has been replicated. In patients undergoing
elective resection of colorectal cancer, a lower postoperative
NLR was found to correlate with longer cancer-specific
and disease-free survival.* Similarly, another study® found
that a high preoperative NLR (>3) in colon cancer patients
was associated with worse disease-free survival and cancer-
specific death [heart ratio (HR) 1,377 95% confidence
interval (CI) 1,104-1,717, p=0.014]. It is of note that this
difference was larger in colon cancer than in rectal cancer
patients. Consistently, another study investigating patients
with early-stage colorectal cancer® who were candidates
for curative surgery found that there was a statistically
significantly poorer outcome in 5-year disease-free survival
and cancer-specific survival in those with a high NLR
compared with those with a low NLR. Following a similar
pattern of findings, a study looking at stage II colon cancer’
found that an elevated NLR was an independent predictor
of poorer overall survival but not disease-free survival when
analysed using Cox regression analysis. A study conducted
at our institute® found that the NLR predicted disease-free
and overall survival in our patients with primary colorectal
malignancy.

To summarise an overview of the literature, a systematic
review’ identified higher 3-year and 5-year survival rates in
patients with a low NLR compared with those with a high
NLR (77.8% vs 61.8%), and the range of cut-off values used
to define the high- and low-NLR groups varied from 2 to 5.

NLR in Metastatic Colorectal Cancer

Liver metastases develop in up to 40% of patients with a
high recurrence rate, even after primary bowel resection.
The NLR is suggested to be one such marker in multiple
studies (Tables 2, 3).

A systematic review® identified multiple studies reporting
survival results in patients with CRC and liver metastases.
Similar to the pattern observed in non-metastatic disease, the
low-NLR group had a better 3-year survival rate compared
with the high NLR group (64.74% vs 45.1% respectively).
This systematic review identified multiple studies showing
a differential 5-year survival rate in this patient group, the

5-year survival being higher in patients with a low NLR
than in those with a high NLR (47.6% vs 27%, respectively).
A further meta-analysis, including 1,685 patients, found
that an elevated pre-treatment NLR was associated with
poor overall and recurrence-free survival in patients with
colorectal liver metastasis.'® A significant negative finding
of the study was that there was no correlation between NLR
and the timing and number of metastases at the time of
diagnosis.

Using a cut-off value of 5, Halazun et al."! found that an
increased NLR decreased the 5-year survival rate and risk of
recurrence in patients who underwentresection for colorectal
liver metastases. Neal et al.'* found that in a multivariable
analysis, a high NLR was independently associated with
major infectious complications after hepatectomy, which
may be an explanation for the worse survival rates in this
patient group observed in previous studies.

A prospective, multicentre randomised Italian Trial
in Advanced Colorectal Cancer® randomised patients
to receive first-line chemotherapy with or without
bevacizumab (an anti-angiogenic monoclonal antibody) and
found that NLR was a marker of progression-free survival
and overall survival in patients with metastatic colorectal
cancer. Moreover, those with a high NLR treated with
bevacizumab and chemotherapy had a worse overall survival
than those treated with chemotherapy alone, although the
pathophysiological explanation for this was unclear.

NLR and the Tumour Recurrence Rate

CRC can recur locally at multiple sites, including
intra-abdominal lymph nodes, the peritoneum and the
retroperitoneum or anastomosis. Higher NLR values are
associated with a higher tumour recurrence rate in patients
with stage II and stage III disease.® A study based in Leeds®
found that a NLR >/=5 was correlated with greater disease
recurrence. The above finding was in agreement with a
previously published paper'*, which found thata NLR >5 was
a significant and independent factor predictive of recurrent
colorectal cancer, when all stages of CRC were included. In
a study population of patients with stage IIA colon cancer
undergoing curative resection, an elevated NLR was found
to be an independent predictor of worse recurrence-free
survival’, with a 5-year recurrence-free survival of 91.4%
in those with a normal NLR and 63.8% for those with an
elevated NLR.

NLR and Tumour Biology

A systematic review identified multiple studies showing
that poorly differentiated tumours were more likely to be
correlated with higher NLR values® This same systematic
review also identified multiple studies which showed a
significant correlation between a high NLR and an advanced
tumour stage.
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Table 1. A summary of the literature discussing NLR and survival in patients with non-metastatic colorectal cancer

Prognostic

significance of
elevated preoperative
neutrophil-to-
lymphocyte ratio for
patients with colorectal
cancer undergoing
curative surgery: A
meta-analysis

Lietal’

Impact of the
perioperative
neutrophil-to-
lymphocyte ratio on
the long-term survival
following an elective
resection of colorectal
carcinoma

Kubo et al.*

Can neutrophil-to-
lymphocyte ratio
predict the survival
of colorectal cancer
patients who have
received curative
surgery electively?

Chiang et al.”

Preoperative
neutrophil-to-
lymphocyte ratio
predicts survival in
patients with T1-2NO
colorectal cancer

Shin et al.®

Effect of preoperative
neutrophil-lymphocyte
ratio on the surgical
outcomes of stage 11
colon cancer patients
who do not receive
adjuvant chemotherapy

Hung et al.”

Systemic neutrophil-
to-lymphocyte ratio in
colorectal cancer: the
relationship to patient
survival, tumour
biology and local
lymphocytic response
to tumour

Pine et al.®

NLR: Neutrophil:lymphocyte ratio

Medicine

(Baltimore) T

International
Journal of
Colorectal
Disease

524

International
Journal of
Colorectal
Disease

3857

Journal of
Surgical 269
Oncology

International
Journal of
Colorectal
Disease

1040

British
Journal of 358
Cancer

2.3-5

NLR value was calculated prior

to curative resection, on the first
postoperative day and the third or
fourth postoperative day: Patients
with low median NLR value at

all time points were given a score
of 0, whereas those with a high
median NLR at all time points were
assigned a score of 3. Following the
above scoring, those with a score
of 0 or 1 were classed as the low
perioperative NLR group, whereas
the high perioperative NLR group
had scores of 2 or 3.

The cut-off value for low and high
NLR levels are as follows:

Median NLR pre-op 2.29

Median NLR postoperative day 1:
7.90

Median NLR: Postoperative day 3:
5.10_

An elevated NLR correlates with
lower overall survival, disease-
free survival, recurrence-free
survival and disease-specific
survival after treatment.

A high perioperative NLR is an
independent risk factor for both
cancer-specific and disease-free
survival.

A NLR >3 was associated

with worse 5 year disease-free
survival, with a larger difference
in colonic vs rectal cancer. An
elevated NLR was also associated
with clinicopathological factors
related to advanced diseases.

Preoperative NLR is a prognostic
factor for disease-free survival
and cancer-specific survival

in stage I colorectal cancer
patients.

Cox regression analysis revealed
that an elevated NLR is an
independent predictor of overall
survival but not disease-free
survival.

An elevated NLR predicts
disease-free and overall
survival and more advanced
tumour biology. The NLR is
not associated with tumour
mutation status.
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Table 2. A summary of the literature discussing NLR and prognosis in metastatic colorectal cancer patients

Haram et al.®

Tang et al.'

Halazun et al.!!

Neal et al.?

Passardi et al.'?

The prognostic value of
neutrophil-to-lymphocyte ratio
in colorectal cancer: A systematic
review

Prognostic significance of
neutrophil-to-lymphocyte ratio
in colorectal liver

Elevated preoperative
neutrophil-to-lymphocyte ratio
predicts survival following
hepatic resection for colorectal
liver metastases

Preoperative systemic
inflammation and infectious
complications after resection of
colorectal liver metastases

Inflammatory indexes as
predictors of prognosis and
bevacizumab efficacy in patients
with metastatic colorectal cancer

Journal of Surgical
Oncology

PLoS One

European Journal of
Surgical Oncology

Archives of Surgery

Oncotarget

NLR: Neutrophil:lymphocyte ratio, CRC: Colorectal cancer

10,259

1,685

440

202

289

5

2.5-5

A NLR >5 is associated with
worse 3- and 5-year survival
in CRC patients with liver
metastases.

An elevated NLR is associated
with poor overall survival and
recurrence-free survival in
colorectal patients with liver
metastases.

An elevated NLR is associated
with a worse 5-year survival and
tumour recurrence.

A high NLR is associated
with postoperative infectious
morbidity and overall and
disease-free survival on
univariate analysis.

The correlation between lower
NLR levels and improved overall
and progression- free survival
was significantly associated with
the addition of bevacizumab to
first-line chemotherapy.

Table 3. A summary of the literature discussing the NLR and the response to oncological treatment

Kaneko et al.?!

Dell’Aquila et al.*?

Kishi et al.??

Botta et al.?*

Elevated Neutrophil-to-
Lymphocyte Ratio Predicts Poor
Prognosis in Advanced Colorectal
Cancer Patients Receiving
Oxaliplatin-Based Chemotherapy.

Prognostic and predictive role
of neutrophil/lymphocytes ratio
in metastatic colorectal cancer:
a retrospective analysis of the
TRIBE study by GONO.

Blood neutrophil-to-lymphocyte
ratio predicts survival in
patients with colorectal liver
metastases treated with systemic
chemotherapy.

1439 POSTER Treatment-
related Changes in Systemic
Inflammatory Status, Measured
by Neutrophil-to-lymphocyte
Ratio, is Predictive of Outcome
in Metastatic Colorectal Cancer
Patients.

Oncology 50

Annals of

Oncology °08

Annals of
Surgical
Oncology

200

European
Journal of
Cancer

247

4.0

An elevated NLR is associated with overall
survival and the disease response rate in
patients with advanced or recurrent CRC
receiving oxaliplatin-based combination
chemotherapy.

The NLR had prognostic value in predicting
overall survival, progression-free survival
and the response rate in patients treated
with FOLFIXIRI and bevacizumab.

In patients with colorectal liver metastases
treated with chemotherapy and resection,
a NLR >5 was an independent predictor
of 5-year survival. In this patient group,
preoperative chemotherapy normalised the
NLR and improved survival.

In the non-resection group receiving
chemotherapy only, an NLR >5 was an
independent predictor of worse 3-year
survival.

NLR >3 was a significant prognostic factor
for overall and progression-free survival in
patients with metastatic colorectal cancer
receiving first-line chemotherapy.

The reduction to a NLR <3 following
treatment was associated with a longer time
to event.
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Table 3. continued

Neutrophil/lymphocyte ratio
predicts chemotherapy outcomes
in patients with advanced
colorectal cancer.

Chua et al.

Chemotherapy to reverse
diminished immune responses
(IRs) associated with a raised
neutrophil-lymphocyte ratio
(NLR) in patients with advanced
colorectal cancer (aCRC).

Turnbull et al.?®

Derived neutrophil-to-
lymphocyte ratio as a prognostic
factor in patients with advanced
colorectal cancer according to
RAS and BRAF status: a post-hoc
analysis of the MRC COIN study.

Wood et al.?”

Cytokine profile and prognostic
significance of high neutrophil-
lymphocyte ratio in colorectal
cancer.

Chen et al.?®

Derived neutrophil-lymphocyte
ratio is predictive of survival from
intermittent therapy in advanced
colorectal cancer: a post-hoc
analysis of the MRC COIN study.

Grenader et al.?

Baseline neutrophil-lymphocyte
ratio (22.8) as a prognostic factor
for patients with locally advanced
rectal cancer undergoing
neoadjuvant chemoradiation.

Shen et al.*?

Neoadjuvant chemoradiotherapy
of rectal carcinoma: Baseline
haematologic parameters
influencing outcomes.

Hodek et al.**

Systemic inflammatory response
is a predictor of outcome in
patients undergoing preoperative
chemoradiation for locally
advanced rectal cancer.

Carruther et al.>*

NLR: Neutrophil:lymphocyte ratio

British Journal of
Cancer

Journal of
Clinical
Oncology

Anticancer
Drugs

British Journal of
Cancer

British Journal of
Cancer

Radiation
Oncology

Strahlentherapie
und Onkologie

Colorectal
Disease

349

29

1603

1180

1630

224

173

115

dNLR
cut-off
was 2.2

dNLR
>/=2.22

2.8

2.8

In patients with unresectable metastatic
colorectal cancer undergoing first- line
palliative chemotherapy, the NLR was
predictive of overall and progression-free
survival. Normalisation of NLR following
treatment could improve progression-free
survival.

A high NLR is associated with reduced
overall survival and measured IRs in patients
with advanced colorectal cancer. The

NLR normalises after 6 weeks of first-line
chemotherapy, and their depressed IRs can
be reversed by chemotherapy.

In patients with metastatic colorectal cancer,
a dNLR <2.2 was associated with better
overall survival in patients in all mutation
groups, but it did not predict the survival
benefit from the addition of cetuximab to
oxaliplatin.

The NLR is a prognostic factor across
multiple settings of CRC, including
surgically resected stage II/IIT CRC,
metastatic colorectal cancer with liver
metastases after hepatectomy and previously
untreated and refractory metastatic CRC.

In a cohort of patients with colorectal
cancer, patients with liver metastases who
were refractory to standard treatments such
5 fluorouracil, NLR is not associated with
tumour mutation status.

The dNLR can predict survival in

patients undergoing both continuous and
intermittent chemotherapy in advanced
colorectal cancer. However, the dNLR

does not add to the platelet count in the
selection of patients who would benefit from
continuous rather than intermittent therapy.

The baseline NLR can predict overall
survival in patients with locally advanced
rectal cancer undergoing neoadjuvant
chemoradiation, but it did not predict the
response (o treatment.

NLR was a prognostic factor for overall
survival and primary tumour downstaging
(treatment response) in patients with
locally advanced rectal cancer treated with
neoadjuvant chemoradiotherapy.

An NLR >/=5 was associated with decreased
overall survival, time to local recurrence
and worse disease-free survival in patients
with locally advanced rectal cancer who had
preoperative chemoradiation.
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A study conducted on patients with stage I-III CRC
undergoing curative cancer’ found that an elevated NLR was
associated with more aggressive clinicopathological factors
such as increased size, tumour stage, elevated CEA, low
albumin, the presence of disease complications and non-
abdominal morbidity.

Pine et al.® found that an elevated NLR was associated with
a higher stage, a greater incidence of extramural venous
invasion as well as lymph node metastasis. In contrast, a
lower NLR was associated with a less aggressive phenotype,
for example, they had a pronounced lymphocytic reaction
at the invasive margin, associated with a better prognosis.

The NLR and Mismatch Repair Status

Microsatellites are short, repetitive stretches of DNA
interspersed within the whole genome and are susceptible to
high rates of mutation. A unique, hypermutable phenotype
known as microsatellite instability (MSI-H) results from
impaired DNA mismatch repair. Tumours displaying high
levels of MSI-H have two molecular types: Lynch syndrome,
which occurs from germline mutations of MMR genes, and
sporadic colorectal cancers, which arise from epigenetic
alterations of the hMLH1 promoter. Tumours displaying
loss of MMR protein are known as MMR deficient (AMMR),
whereas those with intact MMR protein expression are
known as MMR proficient (pMMR), with AMMR tumours
having a better prognosis. We know that dAMMR tumours
have a more favourable local immune response.”” Several
mechanisms have been suggested to link the systemic
inflammatory response and MMR status. Llosa et al.'® found
that AIMMR tumours have a high infiltration with CD8+ T
lymphocytes and interferon gamma-producing Thl-cells,
leading to an immunologically active anti-tumour micro-
environment. Counterbalancing this, MSI tumours had
differentially high expression of a number of immune
checkpoint proteins e.g. PD1, PDL1, CTLA4, LAG3 and
IDO, all of which act as a brake on the immune response
to the tumour, making this patient group good candidates
for immunotherapy. An alternative hypothesis'’ is that
chronic inflammation can lead to AMMR colorectal cancers
though IL6 production, which may change the localisation
of human MutS homolog 3 and induce tumours with the
dMMR phenotype. Pine et al.? failed to find a correlation
between MMR status and NLR, whereas Park et al.'® found
that dMMR patients had higher neutrophil counts. This
inconsistency led He et al."” to explore the relationship
between NLR MMR status and survival. In agreement with
Park et al.’®, they found that NLR and C-reactive protein
(CRP) were more likely to be raised in dMMR patients with
no distant metastases; however, this correlation was stage
dependent. With respect to survival data, NLR was not

found to be significantly correlated with disease- free and
overall survival in AMMR patients, although it did predict
survival in pMMR patients. A more recent study® found
that among an array of markers of systemic inflammatory
response, only a preoperative NLR >5 was associated with
worse overall survival and greater recurrence in patients
with dJMMR CRC undergoing surgery. They also found an
inversely proportional relationship between NLR and the
local inflammatory response in this tumour group. Due to
the above-described controversy in the literature on the
prognostic effect of NLR in MSI tumours, this area should
be a focus of future work.

NLR and the Response to Oncological Treatment in Colorectal
Cancer

A study of patients with advanced CRC receiving palliative
oxaliplatin-based chemotherapy found that an elevated NLR
was independently associated with poorer overall survival in
amultivariate analysis.”* A high NLR was also associated with
alower objective response and disease control rate compared
with the low-NLR group. An analysis of NLR levels conducted
in patients enrolled into a multicentre phase I1I TRIBE trial*?,
which randomised unresectable metastatic CRC patients to
receive the triplet FOLFOXIRI plus bevacizumab or doublet
FOLFIRI plus bevacizumab, found that patients with an
elevated NLR (>3) had significantly shorter progression-
free survival (HR=1.27, 95% CI=1.05-1.55, p=0.017). They
also reported a better objective response rate (65% vs 53%
p=0.006), progression-free and overall survival in the triplet
plus bevacizumab group. These data not only support the
choice of FOLFOXIRI plus bevacizumab as a preferable first-
line treatment for this patient group but also suggest that
NLR measurement may be a useful tool for better patient
selection for those who would derive more benefit from this
more intense chemotherapy regimen.

Kishi et al.”> demonstrated that the NLR can be normalised
by chemotherapy in 17 out of 25 patients with metastatic
colorectal cancer, which also has an impact on survival,
suggesting that this biomarker may be useful for predicting
the response to chemotherapy. Another retrospective
multicentre study** was concordant with the above finding
that chemotherapy can normalise the NLR in metastatic CRC
patients and consequently achieve a longer time to event for
these patients when compared with the patient group whose
NLR did not normalise following treatment. In a study of
349 patients with advanced colorectal cancer, Chua et al.”
found that normalisation of the NLR following a single
cycle of chemotherapy resulted in improved progression-
free survival, leading to the idea that manipulation of the
systemic inflammatory response can be of clinical benefit.
This observation was supported by Turnbull et al.*®, who
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found that depressed immune responses in patients with a
high baseline NLR could be reversed after 6 weeks of first-line
chemotherapy in patients with advanced colorectal cancer,
with increased expression of PD-1 on natural killer cells as
well as B cells and monocytes, suggesting the identification
of this patient group as candidates for immunotherapy.

If a lymphocyte count has not been undertaken, then the
derived NLR can be calculated from the following equation:
dNLR = Absolute neutrophil count/(white blood cell count-
absolute neutrophil count)

Wood et al.”” found that a dNLR <2.2 was associated
with better overall survival compared with a dNLR >/=2.2
in patients
in patients with metastatic CRC with RAS and BRAF
mutations. The wider literature suggests that the association

receiving oxaliplatin-based chemotherapy

of high NLR with worse survival is more pronounced
in patients with metastatic disease, probably reflecting
a greater tumour burden and a more significant chronic
inflammatory process. In agreement with a previous study?,
the correlation between NLR and survival is independent
of the mutation group (with the mutations studied being
KRAS, NRAS, BRAF, PIK3CA, PTEN loss and CpG Island
Methylator Phenotype testing).

Grenader et al.” examined whether the dANLR could predict
the effect of intermittent vs continuous chemotherapy in
patients with advanced colorectal cancer. They found a
strong association between dNLR and overall survival but
concluded that it does not add to the prognostic value of the
platelet count in selecting patients that would benefit from
continuous vs intermittent therapy and therefore cannot be
used to select patients for chemotherapy-free breaks. These
findings add to the conclusions of the COIN trial®®, which
had previously reported that patients with normal baseline
platelet counts would be candidates for intermittent
chemotherapy without a survival cost, whereas those with
thrombocytosis (platelet count >400,000) would have better
outcomes without a treatment break. The above suggests
that the platelet count is a better predictor than dNLR in
this regard.

Extrapolating to other oncological treatments, this time
with reference to radiotherapy, a raised pre-treatment NLR
was associated with significantly worse overall survival in
patients with solid tumours with a pooled hazard ratio of
1.90 (95% CI=1.66-2.17, p<0.001).>! This suggests that this
biomarker may be useful for risk stratification for patient
selection for more aggressive radiotherapy.

With respect to patients with locally advanced rectal cancer,
an elevated baseline NLR was noted to predict poorer overall
survival but failed to predict the response to treatment

following neoadjuvant chemoradiation.’> Hodek et al.*
evaluated a large group of patients with locally advanced
rectal adenocarcinoma who were exposed to neoadjuvant
chemoradiation. They found that a NLR range between
2.2 and 2.8 produced a significantly better overall survival
and response to treatment; however, the NLR did not have
a significant influence on pathologic complete remission.
This pattern of observation was replicated by Carruther
et al.>*, who observed that an elevated NLR was a useful
prognostic marker in patients treated with chemoradiation.
It had predictive power for overall survival, time to local
recurrence and disease-free survival.

Placing the above findings into the clinical context, we
know that a tumour-free circumferential resection margin
(CRM) is a key determinant of cancer outcome following
rectal cancer surgery” Preoperative MRI staging is used to
select patients for neoadjuvant chemoradiotherapy once it is
established that a clear CRM is unlikely to be achieved with
initial surgery. The above findings suggest that apart from
radiology, the NLR may be an inexpensive, easily accessible
biomarker that may provide further prognostic information
regarding outcomes of preoperative chemoradiotherapy.

NLR and Postoperative Complications in Colorectal Cancer
Josse et al.*® found that a NLR value of 2.3-5 was associated
with the incidence of perioperative complications, of
which wound infection was the most common (12%). The
association between an elevated NLR and postoperative
infectious complications was corroborated by Kubo et
al.* Anastomotic dehiscence is a major postoperative
complication of resectional surgery with high morbidity
and mortality rates. A case control study* found that both
CRP and NLR were significant predictors of anastomotic
dehiscence. However, the granularity that this study
provided was that NLR was not as effective as CRP in
predicting anastomotic dehiscence, as it had a smaller area
under the curve in receiver operating characteristic analysis.
Paliogiannis et al.’® found that CRP had a high negative
predictive value on postoperative day 4 in identifying
patients who were unlikely to develop anastomotic leak
and would be suitable for discharge. This study also found
that the NLR value on postoperative day 4 was correlated
with the incidence of anastomotic dehiscence as well as
mortality and morbidity from this complication. However,
in agreement with Walker et al.*”, this study also found
that the accuracy of NLR based on receiver operating curve
analyses had a poorer outcome, suggesting the inferiority of
this biomarker in predicting anastomotic leakage compared
with CRP.
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NLR as a Component of the Wider Systemic Inflammatory
Response

The exact understanding of what drives a high NLR
remains to be elucidated. However, Motomura et al.>® have
demonstrated a link between the presence of tumour-
associated macrophages (derived from splenic monocytes)
and IL17-producing T-cells (in both the peritumoral region
and the peripheral blood) and a high NLR. The mechanistic
explanation behind interleukin (IL)17 and a high NLR may
be that IL17 plays a significant role in neutrophil chemotaxis
through the release of CCL2 and CXC chemokines. The
authors also suggest an interaction between IL17-producing
T-cells and
production of the same family of chemokines that attract
neutrophils.

tumour-associated macrophages in the

Considering how NLR affects tumour immunology, an
unpublished study at our institution has found a differential
cytokine profile in CRC patients with NLR <5 compared
with those with a NLR >5. Seven cytokines were found to be
preferentially upregulated in the low-NLR group. These are
IL-1beta, IL2, IL7, IL13, bFGF, interferon gamma and MIP-
1 alpha. The cocktail of cytokine production in the low-
NLR group is thought to skew the immune response to an
anti-tumour Thl phenotype in contrast to the pro-tumour
environment of the Th2 type immune response in the NLR
>5 group. In a separate cohort of patients with metastatic
colorectal cancer, Chen et al.?® found that a high NLR was
associated with increased expression of IL-6, IL-8, IL-2Ra,
hepatocyte growth factor, granulocyte-macrophage colony-
stimulating factor and vascular epidermal growth factor.
These functional drivers of an active systemic inflammatory
response are associated with angiogenesis, inflammation
and tumour growth promotion and found to be specifically
linked to the NLR.

The NLR and the Microbiome

Apart from using the systemic inflammatory response in
isolation to predict prognosis in colorectal cancer, there is
the suggestion that NLR be used in conjunction with other
prognostic parameters of CRC such as the gut bacterial
landscape (the gut microbiome).

A previous study™ observed that a more diverse gut microbial
landscape, which is associated with a beneficial outcome
in several conditions, is associated with a lower NLR, thus
lending itself to the idea of manipulating the microbiome to
alter the systemic immune response to cancer.

Mechanistic Explanations for the Prognostic Value of NLR in
Colorectal Cancer

Tumour-related angiogenesis through vascular endothelial
growth factor (VEGF) production has been suggested to be
a mechanism through which neutrophils have a pro-tumour

effect. Neutrophils can activate cytokines such as IL16,
and this is thought to promote cell adhesiveness, invasion
and migration.” Lymphocytopenia may signify depression
of innate cellular immunity with a decrease in T4 helper
lymphocytes and increase in T8 suppressor lymphocytes.
This overall balance is tipped towards a pro-neoplastic
process when the NLR is raised.>

The link between NLR and the response to radiotherapy in
solid cancers such as CRC may be hypoxia. With neoplastic
progression, the supply of oxygen and nutrients does not
match the demand, leading to necrosis and subsequent
release of inflammatory mediators that recruit inflammatory
cells such as neutrophils. This pro-tumour effect of hypoxia
may explain the prognostic role of high NLR in predicting
the response to radiotherapy.

A Brief Summary of other Peripheral Serum
Inflammatory Biomarkers in Colorectal Cancer®

C-reactive Protein Level (CRP)

This is an acute-phase protein produced by the liver that
plays a role in the systemic inflammatory response. Multiple
studies¥** have found that elevated CRP is correlated with
recurrence after surgery for colorectal cancer.

The Glasgow Prognostic Score (GPS)

The GPS calculated from serum CRP and albumin is widely
thought to reflect the systemic inflammatory response to
cancer. In a cohort of 1,590 patients with primary colorectal
adenocarcinoma*, the authors found a predictive effect of
GPS on long-term survival in multivariate analysis.

Platelet-to-lymphocyte Ratio (PLR)

Platelet aggregation and the release of platelet-derived
proangiogenic mediators into the vasculature of the tumour
micro-environment through degranulation is suggested to
influence tumour growth. The findings from a metanalysis*
indicate that a high PLR can be used as a predictor of overall
survival and clinicopathological parameters such as tumour
differentiation and depth of infiltration in patients with
CRC, but not disease-free survival.

Carcinoembryonic Antigen (CEA)

This is an easily accessible peripheral blood marker whose
postoperative level is routinely used as tumour marker for
prognostication in colorectal cancer. In rectal cancer patients
treated with neoadjuvant radiotherapy and chemotherapy,
Toiyama et al.* found that elevated CEA was a predictor
of poor overall survival. Another study* found that the
blood CEA level was an independent predictive biomarker
in patients with colorectal cancer.

Comparing Biomarkers in Colorectal Cancer
When comparing the superiority of one biomarker over
another, Kwon et al.¥ found that PLR was better than
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NLR as a prognostic marker in CRC (HR=1.971, p=0.021).
Survival curve analysis showed a consistent pattern of
progressively poorer survival associated with a larger PLR.
Moreover, the PLR was also significantly reported to be
related to a positive lymph node ratio, which is known to
have prognostic significance in colorectal cancer. Therefore,
this study concluded that PLR is the most significant
predictor of survival and is related to a more advanced
tumour biology, although it is of note that serum CEA also
retained significance in this study.

In concordance with the above, a study by Szkandera et al.”
supported the role of PLR in predicting time to recurrence
in CRC patients undergoing curative resection. Bong et
al.’>! simultaneously examined the prognostic influence of
PLR, NLR and CEA in predicting survival in patients with
colorectal peritoneal carcinomatosis treated operatively and
with chemotherapy. In a multivariate analysis, only PLR
retained significance in predicting 5-year overall survival.
However, the above findings were contradicted by Choi et
al.>? Only a limited number of studies have evaluated both
the NLR and PLR in the same population of patients in
colorectal cancer. The study found that a high NLR was a
negative independent prognostic factor in CRC and predicted
a worse recurrence-free and overall survival. Interestingly,
this study failed to find a significant association between
PLR and survival, although it is of note that Kwon et al.*
used a different threshold for high PLR than this study.
The findings of Choi et al.>* contradict those of a meta-
analysis™ which found that PLR was a negative predictor
of cancer survival (HR=1.60, 95% CI=1.35-1.90), although
it is of note that this study included a heterogenous patient
population with cancers of different parts of the GI tract and
who were exposed to a variety of oncological treatments.
In agreement with Choi et al.’>, Zhan et al.>* found no
significant correlations between PLR and clinicopathological
characteristics or survival outcomes.

The differential prognostic influence of PLR on CRC is
suggested to be due to a variety of factors. Apart from a lack
of consensus regarding the optimal cut-off value for PLR,
the heterogeneity in tumour specificity and underlying
genetic and biological differences between the variety of
patient populations used are cited as root causes of these
differences, making a fair comparison between studies
difficult.

Another study” compared NLR and CEA as prognostic
biomarkers in colorectal cancer. They found that an NLR <5
was correlated with a better 5-year overall and disease-free
survival. A NLR >5 was also associated with more aggressive
tumour biology (poorer tumour differentiation and larger
tumour size). This study also found that there was a direct
correlation between NLR and CEA levels. Pooled results of

this meta-analysis found that a NLR >5 was correlated with
a CEA >5. Subsequently, it was identified that a CEA <5
was correlated with a better complete pathological response
(downstaging and complete regression) after receiving
oncological therapy. Overall, this study concluded that NLR
and CEA were both independent prognostic factors in CRC
and directly correlated with each other. A retrospective
study® found that in a population of patients with colorectal
cancer, that there was no overall correlation between the
CEA and NLR, although they retain individual prognostic
significance. On the other hand, Kim et al.”” argue for the
combined use of both CEA and NLR as prognostic markers
for outcomes in CRC patients with liver metastases. Zhan et
al.’>* also advocate for the combined used of CEA and NLR
for prognostic assessment of CRC patients as a superior
biomarker to the independent use of these prognostic
markers alone.

Maeda et al* investigated whether combining the GPS and
NLR with clinicopathological factors such as performance
status and the extent of distant metastasis was useful.
They found that the median survival time was significantly
shorter at only 5 months in the high-risk group (consisting
of patients with three or four prognostic factors) vs 21.5
months in the intermediate risk group (consisting of
patients with one or two prognostic factors) and 37 months
in the low-risk group (consisting of patients without any
prognostic factors). They suggest that this may be a simple
risk classification tool for optimising treatments for patients
with advanced colorectal cancer.

The Role of NLR for All Cancers

A meta-analysis investigating the prognostic effect of NLR
on a range of solid tumours found that it was consistently
predictive of survival among a variety of cancers at various
stages®™. There was a differential role of NLR in survival
in metastatic vs non-metastatic disease, which may also
reflect differences in the underlying pathophysiology of the
tumour burden or chronicity of the inflammatory process.
There was a consistent effect of the NLR on cancer-specific
survival, progression-free survival and disease-free survival
across both the primary site of malignancy and the cancer
stage.

The Utility of the Neutrophil:Lymphocyte Ratio in Entities
Outside of Cancer

Epidemiological studies have demonstrated that chronic
low-grade inflammation, measured by the NLR, is linked to
a broad range of risk factors for cardiovascular disease such
as diabetes mellitus, hypertension, metabolic syndrome,
obesity and hyperlipidaemia.>® The NLR has also been noted
to be of prognostic significance in respiratory conditions
such as COPD (in acute exacerbations, as a marker of
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functional status and mortality)®, pulmonary embolism (in
predicting short- and long-term mortality)®* and COVID-19
(predicting the likelihood of acute respiratory distress
syndrome and the requirement for ventilation).®®? The
NLR also has a role to play in neurological conditions,
particularly in acute cerebral haemorrhage.” The above
evidence suggests that NLR may be a biomarker that can
predict outcomes in both neoplastic and non-neoplastic
conditions, where the systemic immune response plays a
role in the pathophysiology of the disease.

Conclusions, Controversies and Future Ideas

Studies have identified that NLR has a prognostic effect on
multiple aspects of the disease course of those with colorectal
cancer, both primary and metastatic. The time point of
measurement of the NLR and the cut-off value of the NLR
for classification of high and low groups was inconsistent
between studies. Moreover, there is a differential effect of
the NLR on colon vs rectal tumours. It has been suggested
that the effect of NLR is more difficult to assess in rectal
cancer patients due to the presence of confounding factors
such as neoadjuvant or adjuvant radiotherapy, which makes
survival analysis more complex. The pathophysiology of
rectal cancers may also be different. For example, there is
an anatomical difference in lymphatic drainage between
colon and rectal cancer. More advanced lymphatic spread in
rectal cancer may make curative surgery more challenging.
These differences may explain the difference in the effect of
elevated NLR in colon and rectal cancers.

It is of interest that tumour mutation status such as dAMMR
and pMMR may have alink with NLR, although its association
with survival in this patient group is controversial.
Moreover, there is debate in the literature regarding the
single best peripheral blood biomarker to use in colorectal
cancer. There are studies arguing for the use of other
biomarkers such as CRP over the NLR, particularly in cases
of anastomotic leaks; however, there is a growing consensus
for the use of combined use of biomarkers such as NLR,
CEA, PLR and GPS.

The idea is that by predicting the poor outcome of patients
with CRC, using the NLR, it may be possible to tailor their
treatment to improve their outcomes. Some have suggested
the use of COX 2 inhibitors, which have an inhibitory
effect on VEGF.” Other suggestions include the use of
preoperative granulocyte-macrophage colony-stimulating
factor, which may increase the population of dendritic
cells in the liver and support their interaction with CD8+
T-lymphocytes, thus having an anti-tumour effect. Another
avenue to explore for CRC patients with liver metastases is
the use of cancer vaccines to boost the lymphocytic response
to tumours.

Future plans may involve harnessing the role of the systemic
inflammatory response with other known prognostic factors
of colorectal cancer, such as the gut microbiome. The clinical
utility of the use of NLR would be to risk stratify patients
who undergo curative surgery or oncological treatment
such as chemo and radiotherapy. The normalisation of the
NLR could be used as a predictive marker of the response to
therapy. Moreover, if the consistency of the prognostic effect
of NLR in CRC is established, this might lend itself to the
idea of manipulating the NLR though the intravenous use
of cytokines or interventions that change the gut microbial
diversity and composition to alter the prognosis of CRC
patients. We know that the gut microbiota can be influenced
by oncological treatments such as radiotherapy, stem cell
transplantation and chemotherapy. It would therefore be of
interest to investigate the link between the microbiome, the
NLR and the above oncological treatments in the context of
CRC outcomes and response to treatment. This could yield
insights into whether the iatrogenic modulation of these key
prognostic factors of CRC could change outcomes.
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[T ABSTRACT -

Aim: The Coronavirus disease-19 (COVID-19) pandemic has affected all countries in the world and has created a serious burden on the health systems
of countries. Although health systems, which have not encountered such a sudden and intense load for many years, had difficulty in responding to
this need at first, measures have been taken to meet this sudden demand in a short time. This change in the health system has led to a decrease in the
number of elective surgeries in particular. One of the outcomes of the COVID-19 pandemic is interrupted and insufficient surgery training. In this
study, we aimed to assess the effects of COVID-19 on general surgery education in Turkey.

Method: In the study, a questionnaire consisting of 22 questions including participants’ demographic information, their education level and the
average number of cases in the time interval covering the same period of the previous year was used. In the study, the period between January
2019-April 2019 and January 2020-April 2020 was compared, and the operations performed during this period were compared in terms of emergency,
elective, laparoscopic and open surgery.

Results: When the number of elective/emergency hernia, upper gastrointestinal-hepatobiliary and colorectal-benign anorectal operations performed
primarily by the assistant under the supervision of the responsible lecturer were compared, it was found that the rates were decreased from 9.67 to
0.76, 7.66 to 1.38 and 7.48 to 2.00, respectively, and all these changes were found to be statistically significant. The rate of emergency operations
performed primarily by the lecturer decreased from 34.16% to 28.93% (p=0.045), and the rate of elective surgeries performed primarily by the faculty
member decreased from 61.09% to 55.93% (p=0.045 and p=0.411).

Conclusion: There has been a significant decrease in the number of elective and emergency surgeries due to the change in the health system. We
believe that changes should be made by clinics to their training programmes so that this decrease does not affect the training of surgical residents.
Keywords: COVID-19, general surgery training, laparoscopy, laparotomy
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Amac: Koronavirts hastaligi-19 (COVID-19) salgini diinyadaki ttim tlkeleri etkilemis ve tilkelerin saglik sistemi tizerinde ciddi bir yuk olusturmustur.
Uzun yillardir bu kadar ani ve yogun bir yiik ile karsilasmayan saglik sistemleri, ilk basta bu ihtiyaca cevap vermekte zorlansa da, bu ani ihtiyaci
kisa surede karsilayacak onlemler alimmustir. Saghk sistemindeki bu degisiklik, ozellikle elektif ameliyatlarin sayisinin azalmasina neden olmustur.
Bu COVID-19 salgininin sonuclarindan biri, kesintiye ugrayan ve yetersiz cerrahi egitimdir. Bu ¢calismada, COVID-19'un Turkiye’deki genel cerrahi
egitimine etkilerini degerlendirmeyi amacladik.

Yontem: Calismada, katilimcilarin demografik bilgileri, egitim dtizeyleri ve bir 6nceki yilin ayn1 donemini kapsayan zaman araligindaki ortalama olgu
saylilarini iceren 22 sorudan olusan anket kullanildi. Calismada Ocak 2019-Nisan 2019 ile Ocak 2020-Nisan 2020 arasindaki donem karsilastirilmis
ve bu donemde yapilan vakalar acil, elektif, laparoskopik ve acik cerrahi acisindan karsilastirilmistir.

Bulgular: Sorumlu ogretim tyesi gozetiminde asistan tarafindan yapilan elektif/acil fink (inguinal/insizyonel/umbilikal), tst gastrointestinal-
hepatobiliyer ve kolorektal-benign anorektal operasyon sayilar1 karsilastirildiginda oranlarin dustagu gorulda (sirasiyla 9,67°den 0,76’ya, 7,66’dan
1,38% ve 7,48den 2,00%e gerilemis ve tim bu degisimler istatistiksel olarak anlaml bulunmustur). Ogretim tyesi tarafindan elektif olarak yapilan acil
ameliyat oran1 %34,16’dan %28,93’e (p=0,045), 6gretim tyesi tarafindan 6ncelikli olarak yapilan elektif ameliyat oran1 %61,09’dan %55,93’e geriledi
(p=0,045 ve p=0,411)

Sonug: Cerrahi egitimin en onemli adimlarindan biri, olgularin oncelikle sorumlu oégretim gorevlisinin gozetiminde bir asistan tarafindan
yapilmasidir. Ancak bu, ameliyatin stiresini uzatabilir ve olas1 komplikasyon riskini artirabilir. Acil olgu sayisindaki azalmaya ragmen, sorumlu
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ogretim tiyesi gozetiminde oncelikle cerrahi asistan tarafindan yapilan acil olgularin oranindaki artis asistan egitimi tizerinde olumlu bir faktor olarak
degerlendirilmektedir. Saglik sistemindeki degisime bagh olarak elektif ve acil ameliyat sayisinda ¢énemli bir diists yasandi. Bu azalmanin cerrahi

asistanlarinin egitimini etkilememesi icin kliniklerin egitim programlarinda degisiklik yapmas: gerektigini dustiniyoruz.

Anahtar Kelimeler: COVID-19, genel cerrahi egitimi, laparoskopi, laparotomi

Introduction

With the rapid spread of the new coronavirus starting from
China and spreading to the whole world in December 2019,
a pandemic has posed serious problems for the economies
and health systems of all countries. The first Coronavirus
disease-19 (COVID-19) case in Turkey was detected
in March of 2020, and the ministry of health and other
government agencies have taken precautions to prevent the
spread of the disease. Furthermore, it was announced that
COVID-19 was no longer an epidemic limited to certain
regions and was declared a pandemic in March 2020.
Although health systems, which have not encountered such
a sudden and intense load for many years, had difficulty
responding to this need at first, measures have been taken
to meet this sudden need in a short time. Since COVID-19
primarily affects the respiratory tract, requirements for
services such as hospitalisation, intensive care admission
and ventilators have increased; therefore, it is certain that
a need for new guidelines to help healthcare facilities meet
this increased demand has emerged."*> Therefore, elective
procedures have been postponed, emergency cases have
been given priority and non-surgical approaches have been
recommended as the first step, even in emergency cases.
This change in the health system has led to a decrease
in the number of elective surgeries in particular. Many
international professional organisations have advocated that
elective surgery should be delayed as much as possible.* All
these changes have interrupted clinical surgery training and
have led to certain new problems. The effects of COVID-19
on surgical residency programmes have only recently been
realised, and studies on this subject are limited.
Considering that the COVID-19 pandemic is ongoing,
and there is no specific vaccine or treatment method yet,
many authors suggest that this prolonged situation will
have an increasingly negative effect on resident training.>¢
Anticipating all these possible effects, clinics need to make
changes in their own operations, but few centres have
restructured in this direction.” In this study, we aimed to
determine the effects of COVID-19 on the health system, in
particular on general surgery education.

Performing operations under the supervision of the
responsible lecturer in surgical sciences resident training
constitutes the basis of surgical training. As in all surgical
residency programmes, general surgery has a wide range

of emergency cases. Elective cases were stopped in many
centres during the COVID-19 pandemic, but some hospitals
were excluded from the pandemic, and elective surgeries
were intended to continue in those hospitals. However,
due to the health service requirement of COVID-19, which
constitutes a burden on the health systems of countries,
such a distinction could not be made in some countries, and
the burdens brought by the COVID-19 pandemic disrupted
other health services.

Elective surgeries have been postponed as much as possible
since COVID-19 requires additional precautions during
the surgical and anaesthesia stages to prevent disease
transmission. Since COVID-19 has a much more severe
course and causes higher mortality and morbidity in patient
populations with susceptibility to immunosuppression,
such as cancer patients, non-surgical treatments are the
priority in these cases. This has also caused a decrease in the
number of elective cancer surgeries.

It is inevitable that surgical training will be affected by the
COVID-19 pandemic in a clinic where most of the elective
cases consist of a high-risk group for COVID-19 such as
elderly patients and patients with other comorbidities.
Considering that training of an assistant by a responsible
lecturer during surgery may prolong the duration of the
operation, and this prolonged period will increase the risk
of COVID-19 transmission, it can also be argued that during
the pandemic, general surgery assistant training will be
disrupted in both emergency and elective cases.

In this study, we aimed to assess the effects of COVID-19 on
general surgery education in Turkey based on questionnaire
data.

Materials and Methods

In this study, a questionnaire consisting of 22 questions,
including participants’ demographic information, their
education level and the average number of cases in the time
interval covering the same period of the previous year, was
used. Questionnaires were sent to general surgery residents
all over the country, and 120 residents completely filled out
the form (Table 1).

The questionnaires were sent to the participants via e-mail,
and the participants were asked to click on the questionnaire
link and fill out the questionnaire through the online
system. In the study, the period between January 2019-April
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Table 1. The questionnaire used in the study

* 20-29
* 30-39
. 40-49
* >50

1. Age

* Male

2. Gender
» Female

e <1 year
* 2 years
3. How long have you been a surgery resident? * 3 years
* 4 years

* 5 years or more

* Public university hospital
4. Which hospital are you working in? * Research and training hospital
* Foundation/private university hospital

5. How many emergency cases were done in your hospital per week on average in last
year (April 2019)?

6. How many emergency cases were done in your hospital per week on average in this
year (April 2020)?

7. How many elective cases were done in your hospital per week on average in last
year (April 2019)?

8. How many elective cases were done in your hospital per week on average in this
year (April 2020)?

9. How many elective/emergency hernia (inguinal/incisional/umbilical) surgeries did
you primarily perform under the supervision of the responsible faculty member in last
year (April 2019)?

10. How many elective/emergency hernia (inguinal/incisional/umbilical) surgeries did
you primarily perform under the supervision of the responsible faculty member in this
year (April 2020)?

11. How many elective/emergency upper gastrointestinal/hepatobiliary surgeries did
you primarily perform under the supervision of the responsible faculty member in last
year (April 2019)?

12. How many elective/emergency upper gastrointestinal/hepatobiliary surgeries did
you primarily perform under the supervision of the responsible faculty member in this
year (April 2020)?

13. How many elective/emergency colorectal, benign anorectal surgeries did you
primarily perform under the supervision of the responsible faculty member in last year
(April 2019)?

14.How many elective/emergency colorectal, benign anorectal surgeries did you
primarily perform under the supervision of the responsible faculty member in this year

(April 2020)?
* Appendectomy
e Tleus

15. As a surgical assistant, in which emergency case did you frequently encounter « Trauma

during the pandemic process and feel better about making a primarily?
* Mesentery ischaemia

e Upper gastrointestinal system perforation

16. What percentage of hernia (inguinal/umbilical/incisional) cases did you do
laparoscopically in last year (2019)?

17. What percentage of hernia (inguinal/umbilical/incisional) cases did you do
laparoscopically in this year (2020)?
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Table 1. continued

18. What percentage of upper gastrointestinal, hepatobiliary cases did you do

laparoscopically in last year (2019)?

19. What percentage of upper gastrointestinal, hepatobiliary cases did you do

laparoscopically in this year (2020)?

20. What percentage of colorectal cases did you do laparoscopically in last year

(2019)?

21. What percentage of colorectal cases did you do laparoscopically in this year

(2020)?

22. What is the reason affecting your laparoscopy or laparotomy choice?

* Laparoscopic surgeries are safer in terms of
transmission

* Open operations are safer in terms of transmission
* Laparoscopy needs shorter operation duration

* Laparostomy needs shorter operation duration

¢ [ am more experienced in laparoscopic operations
* [ am more experienced in open operations

* Due to hospital policy

* Due to defence of the staff

* Due to hospital facilities

* The choice of lecturers

* Due to defence of the anaesthesia

23. How many of the emergency surgeries were performed primarily by the lecturer in

last year (2019)?

24. How many of the emergency surgeries were performed primarily by the lecturer in

this year (2020)?

25. How many of the elective surgeries were performed primarily by the lecturer in last

year (2019)?

26. How many of the elective surgeries were performed primarily by the lecturer in

this year (2020)?

2019 and January 2020-April 2020 was compared, and the
operations performed during this period were compared in
terms of emergency, elective, laparoscopic and open surgery.
In addition, the rates of inguinal, incisional and umbilical
hernia; upper gastrointestinal-hepatobiliary surgery and
colorectal and benign anorectal surgeries performed in the
same period were compared in terms of whether the surgery
was performed mainly by the lecturer or the resident.

Statistical Analysis

SPSS Statistics for Windows, Version 20.0. (Armonk, NY:
IBM Corp.) was used to evaluate the data. Variables were
expressed as mean = standard deviation, percentage and
frequency values. In addition, the normality assumption,
one of the prerequisites of parametric tests, was tested
with the Shapiro-Wilk test. For evaluation of differences
between two groups, when the preconditions of parametric
tests were met, the matching t-test was used; otherwise, the
Wilcoxon test was applied. The statistical significance level
was accepted as p<0.05 and p<0.01.

Results

A total of 120 general surgery residents participated in the
study. Of them, 62 residents (51.7%) were between the ages
of 20 and 29, 56 (46.7%) between 30 and 39 and 2 (1.7%)
between 40 and 49. In all, 104 (86.7%) of the respondents
were male, while the remaining 16 (13.3%) were female. In
terms of the surgical experience, 16 residents (13.3%) had
less than 1 year, 10 residents (8.3%) had 1 year, 26 residents
(21.7%) had 2 years, 24 assistants (20%) had 3 years, 26
assistants (21.7%) had 4 years and 18 residents (15%) had
5 years or more. Eighty of the participants (66.7%) were
working in a public university hospital, 36 (30%) in training
and research hospitals and the remaining 4 (3.3%) in a
foundation or private university hospital (Table 2).

When the admissions were analysed, it was observed
that 37.9% of the emergency cases were operated due to
appendicitis, 23.3% due to ileus, 8.6% due to trauma,
12.9% due to mesenteric ischaemia, 15.5% due to upper
gastrointestinal

perforation and approximately 1.7%
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due to other surgical emergencies. When the factors that
affect surgeons’ choice of laparoscopy or laparotomy in
emergency cases were examined, it was found that 3.1% of
the participants found laparoscopic surgeries safer in terms
of contamination, 23.9% found open operations safer in
terms of contamination, 18.9% asserted that surgery times
were shorter in open operations, 1.3% thought that they
were more skilful in laparoscopic operations, 6.9% thought
that they were more skilful in open operations, 0.6% stated
that laparoscopic surgeries take less time, 13.2% stated that
they make their choices due to hospital policy, 6.9% due
to defence of the hospital staff and 5% due to the hospital’s
facilities, 10.7% preferred laparoscopy or laparotomy due to
the preference of the lecturer and 9.4% due to the defence of
the anaesthesia (Table 3).

When the period between January and April 2019 was
examined, the weekly average number of emergency cases
was calculated as 28.34, while the weekly average number
of elective cases in the same period was 69.27. When
the cases under the supervision of a responsible lecturer
were examined, it was seen that the average number of
elective/emergency inguinal, incisional or umbilical hernia
operations performed in the same period of 2019 was 9.67,
the average number of upper gastrointestinal/hepatobiliary
cases was 7.66 and the average number of colorectal and
benign anorectal cases was 7.48. When the period between

Table 2. Demographic characteristics of the participants

20-29 51.7 62
30-39 46.7 56
40-49 1.7 2
Gender

Male 86.7 104
Female 13.3 16

Experience (years)

<l 13.3 16
1 8.3 10
2 21.7 26
3 20.0 24
4 21.7 26
5 or more 15.0 18

Hospital type
Public university hospital 66.7 80
Training and research hospital 30.0 36

Foundation or private university hospital 3.3 4

January and April 2020 was examined, the weekly average
number of emergency cases was calculated as 16.07, while
the weekly average number of elective cases in the same
period was 13.22. When cases under the supervision of a
responsible lecturer were examined, it was seen that the
average number of elective/emergency inguinal, incisional or
umbilical hernia surgeries performed in the same period of
2020 was 0.76, the average number of upper gastrointestinal/
hepatobiliary cases was 1.38 and the average number of
colorectal and benign anorectal cases was 2.0.

When the distribution of surgeries performed between
January and April 2019 in terms of laparoscopy or
laparotomy was examined, 23.07% of elective/emergency
inguinal, incisional or umbilical hernia surgeries, 40.70% of
upper gastrointestinal/hepatobiliary surgeries, and 26.60%
of colorectal surgeries were performed laparoscopically.
In the same period, it was observed that 34.16% of the
emergency surgeries were primarily carried out by the
responsible lecturer, while this rate was 61.09% for cases
elective cases.

When the distribution of surgeries performed between
January and April of 2020, were compared in terms of
laparoscopy or laparotomy, 4.55% of elective/emergency
inguinal, incisional or umbilical hernia surgeries, 5.91% of
upper gastrointestinal/hepatobiliary surgeries, and 4.82%
of colorectal surgeries were performed laparoscopically. In
the same period, it was observed that 28.93% of emergency
surgeries were primarily carried out by the responsible
faculty member, and this rate was 55.93% for elective cases.
When the periods between January-April 2019 and January-
April 2020 were compared, it was determined that the weekly
number of emergency cases decreased from 28.34 to 16.07

Table 3. Factors that affect the choice of surgery type

Laparoscopy is safer in terms of disease

transmission Sl *
Laparotomy is safer in terms of disease 239% 29
transmission

Laparotomy takes shorter time 189% 23
I am more experienced in laparoscopic surgeries  1.3% 2
I am more experienced in open surgeries 6.9% 8
Laparoscopy takes shorter time 0.6% 1
Due to hospital policy 132% 16
Due to defence of hospital staff 6.9% 8
Due to hospital’s facilities 5.0% 6
Choice of the lecturer 10.7% 13
Due to defence of the anaesthetist 9.4% 11
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on average and there is a statistically significant difference
(p=0.002). When the elective cases were compared, it was
seen that the weekly average number of cases decreased
from 69.27 to 13.22, and there was a statistically significant
difference (p=0.001). When the number of elective/
emergency hernia (inguinal/incisional/umbilical), upper
gastrointestinal-hepatobiliary and colorectal-benign
anorectal operations performed primarily by the assistant
under the supervision of the responsible lecturer were
compared, it was found that the rates were decreased from
9.67 t0 0.76, 7.66 to 1.38 and 7.48 to 2.00, respectively, and
all these changes were found to be statistically significant
(p=0.001, 0.001, 0.001, respectively) (Table 4).

While 23.07% of hernia (inguinal/incisional/umbilical)
operations were performed laparoscopically in 2019,
this rate decreased to 4.55% in the same period of 2020
(p=0.001). When the same comparison was made for upper
gastrointestinal-hepatobiliary and colorectal surgeries, it was
observed that these rates decreased from 40.71% to 5.91%
and from 27.60% to 4.82%, respectively (p=0.001, p=0.001).
When the periods of 2019 and 2020 are compared, it is seen
that the rate of emergency operations performed primarily
by the lecturer decreased from 34.16% to 28.93% (p=0.045),
and the rate of elective surgeries performed primarily by the
faculty member decreased from 61.09% to 55.93% (p=0.045
and p=0.411) (Table 5).

Discussion

Although the issue of which method (laparoscopy or
laparotomy) is safer in terms of transmission risk in infected

Table 4. Comparison of emergency and elective cases performed
before and after the COVID-19 pandemic

How many emergency cases were done

in your hospital per week on average? 28.3%

16.07 0.002

How many elective cases were on

average per week in your hospital? el

13.22  0.001
On average, how many elective/

emergency hernia (inguinal/incisional/

umbilical) surgeries have you 9.67 0.76
performed under the supervision of

the responsible lecturer?

0.001

How many elective/emergency upper
GIS-hepatobiliary surgeries have

you performed primarily under the
supervision of the responsible lecturer?

7.66 1.38 0.001

On average, how many elective/

emergency colorectal-benign anorectal

operations have you performed under  7.48 2.00
the supervision of the responsible

lecturer?

0.001

COVID-19: Coronavirus disease-19, GIS: Gastrointestinal system

patients is controversial, the general opinion is that the
open method is safer.” Although there is no evidence that
COVID-19 causes transmission by vaporisation during the
operation, it should be acted on considering the possibility
of transmission as it carries a potential risk.® In our study,
when the rates of laparoscopy were compared, it was found
that there was a statistically significant decrease in the
laparoscopy rates in all surgeries performed. Considering
that the risk of contamination with laparoscopy is higher,
a decrease in laparoscopy rates is predictable. Considering
that this situation may cause a deficiency in laparoscopic
training of residents, it may be recommended to exclude
the diagnosis of COVID-19 by performing preoperative
polymerase chain reaction
operate on COVID-19-negative patients laparoscopically as
much as possible. In this way, the deficiency in laparoscopic
training can be prevented to some extent.

test in elective cases and to

One of the most important steps of surgical training is that
operations are performed primarily by an assistant under
the supervision of the responsible lecturer. However, this
can prolong the duration of the surgery and increase the risk
of possible complications.”'® All these factors also cause an
increase in the risk of COVID-19 transmission. In our study,
during the pandemic period, in which 34.6% of emergency
surgeries were primarily performed by the lecturer in 2019,
it was observed that this rate decreased to 28.3% in 2020,
and a statistically low significant difference was observed.
Despite the decrease in the number of emergency cases,
the increase in the rate of emergency surgeries primarily
performed by the surgical assistant under the supervision of
the responsible lecturer is considered as a positive factor in
resident training. Likewise, it was observed that the rate of
elective surgeries performed primarily by residents increased
during the pandemic, but this change was not statistically
significant (61.09% vs 55.93%, p=0.411).

Table 5. Comparison surgery types before and after the
COVID-19 pandemic

What percentage of hernia (inguinal/

umbilical/incisional) cases have you 23.07 4.55 0.001
performed laparoscopically?

What percentage of upper GIS-

hepatobiliary cases have you performed 40.71 591  0.001
laparoscopically?

What percentage of golorectal cases have 2760 482 0001
you done laparoscopically?

How much of the emergency surgeries 3416 2893 0.045
primarily performed by lecturers?

How many of the elective surgeries 6109 5593 0411

primarily performed by lecturers?

COVID-19: Coronavirus disease-19, GIS: Gastrointestinal system
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When the elective cases before and after the pandemic were
compared, considering that the weekly average number
of cases decreased from 69.27 to 13.22 and that there was
a statistically significant difference between these two
periods (p=0.001), there was also a significant difference
in the number of elective surgeries performed primarily
by the surgery resident. Making a primary case under
the supervision of responsible lecturer is one of the most
important stages of surgical training, and the interruption of
this step may cause major deficiencies in surgical training.
Since a protective vaccine or a specific therapeutic drug
against COVID-19 cannot be developed today and it is not
certain how long this situation will continue, it is thought
that the rate of operations performed primarily by the
surgical resident should increase in order not to interrupt
surgical training.'! We believe that this deficiency can be
reduced to some extent by increasing the rate of surgeries
primarily performed by the surgery resident insofar as
possible according to the experience of the resident.

Conclusion

The COVID-19 pandemic has affected all countries around
the world and has created a serious burden on the health
systems of countries. There has been a significant decrease
in the number of elective and emergency surgeries due to
changes in such health systems. It is our opinion that changes
should be made by clinics in their training programmes so
that this decrease does not affect the training of surgical
residents.
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[T ABSTRACT -

Aim: Rectal cancer is an important cause of cancer-related deaths worldwide (1-2). Although rectal cancers can be diagnosed earlier nowadays due to
the development of screening programmes, 18% of patients have a locally advanced stage at the time of diagnosis (3). Despite the improvements in
total mesorectal excision and oncological treatments, the locoregional recurrence rates vary between 6-10% in rectal cancer patients (4-53).

Method: The data of patients who underwent pelvic exenteration for recurrent rectal cancer in our clinic between January 2015 and December 2019
were retrospectively analysed.

Results: It was found that the patients with lymphovascular invasion (LVI) and perineural invasion (PNI) showed statistically poor survival rates
(p=0.038/0.022). Two of the patients had a positive surgical margin and two others had a positive radial margin. There was no statistically significant
difference between surgical margin positivity and prognosis (p>0.05). The mean number of metastatic lymph nodes was 4.0 (0-12), and the total
number of lymph nodes was 12.35 (2-27). There was no statistically significant difference between patients with lymph node metastasis in terms of
survival (p=0.079). Seven of the patients (41.1%) received systemic treatment before the surgery. It was statistically determined that the patients who
received this treatment showed better survival rates (p=0.045).

Conclusion: It was found that pelvic exenteration had a positive effect on survival and local recurrence in recurrent rectal cancer, and that neoadjuvant
therapy increased survival rates.

Keywords: Complication, pelvic exenteration, rectal cancer, recurrence, survival

1| COZ

Amagc: Rektal kanser tum dinyada kansere bagh oltimlerin ¢énemli bir nedenidir (1-2). Gunumiizde gelisen tarama programlari ile birlikte rektal
kanserlere daha erken tani konulabilse de tani aninda hastalarin %18'i lokal ileri evrededir (3). Total mezorektal eksizyon ve onkolojik tedavilerdeki
gelismelere ragmen rektum kanserli hastalarada lokorejyonel rekurrens oranlar1 %6-10 arasinda degismektedir (4-5).

Yontem: Klinigimizde Ocak 2015-Aralik 2019 tarihleri arasinda nitks rektum kanseri nedeniyle pelvik ekzantrasyon yapilan hastalarin verileri
retrospektif olarak inceledi.

Bulgular: Patoloji raporlari incelendiginde hastalarin 10'unda (%58,8) lenfovaskiler invazyon, 10'unda (%58,8) perinoral invazyon vardi.
lenfovaskiiler invazyon ve perinoral invazyon olan hastalarin istatistiksel olarak koti sagkalim gosterdikleri saptanmistir (p=0,038/0,022). Hastalarin
2’sinde cerrahi sinir pozitif gelmis olup, 2’si de radyal sinir pozitifligiydi. Cerrahi sinir pozitifligi ile prognoz arasinda istatistiksel olarak anlaml
fark yoktu (p>0,05). Metastatik lenf nodu sayisi ortalama 4,0 (0-12), toplam lenf nodu sayis1 ortalama 12,35 (2-27) olarak bulunmustur. Lenf nodu
metastazi olan hastalarda sagkalim acisindan istatistiksel olarak fark bulunmamistir (p=0,079). Hastalarin 7’si (%41,1) operasyon oncesi sistemik
tedavi almistir. Sistemik tedavi alan hastalarin daha iyi sagkalim gosterdigi istatistiksel olarak saptanmistir (p=0,045).

Sonuc: Niiks rektum kanserinde pelvik ekzantrasyon ve neoadjuvan tedavinin sag kalimi artirdigi lokal niiksti azalttigr gozlenmistir.

Anahtar Kelimeler: Komplikasyon, pelvik ekzantrasyon, rektum kanser, niiks, sagkalim
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Introduction

Rectal cancer is an important cause of cancer-related deaths
worldwide.'? Although rectal cancers can be diagnosed
earlier nowadays due to the development of screening
programmes, 18% of patients have a locally advanced
stage at the time of diagnosis.> Despite the improvements
in total mesorectal excision and oncological treatments,
the locoregional recurrence rates vary between 6%-10%
in rectal cancer patients.* Invasion to the genitourinary
organs occurs in some patients with pelvic recurrence.®’
Pelvic recurrences may present with symptoms such as
pain, tenesmus, dysuria and fistula that cannot be controlled
by treatment.® The procedure of removing all tumour
tissues in order to achieve negative surgical margins in
the pelvis is called pelvic exenteration, which significantly
contributes to survival in well-selected patient groups with
a multidisciplinary approach.

This study aimed to present the outcomes of our patients
who wunderwent pelvic exenteration for locoregional
recurrence and to determine the prognostic factors.

Materials and Methods

Data of patients who underwent pelvic exenteration for
recurrent rectal cancer in our clinic between January 2015
and December 2019 were retrospectively analysed. Patients
with a pelvic recurrence who developed systemic metastasis
were not operated. The site of local recurrence and presence
of a distant metastasis in all patients were evaluated
by magnetic resonance imaging (MRI) and computed
tomography (CT). Preoperative colonoscopy was performed
on the patients to locate the tumour site, and cystoscopy
was performed on patients with suspected bladder invasion.
A total of 17 patients who met these criteria were included
in the study. The patients’ surgery types and pathology
reports, demographic features, length of hospital stay,
reasons for re-admission, postoperative complications,
postoperative mortality, total and disease-free survival were
examined. The radiological examinations (chest X-ray,
CT, ultrasonography, endoultrasonography, MRI, positron
emission tomography) were reviewed by retrospectively
scanning the patients’ data. The 8" edition of the TNM
classification was used for staging. Ethics committee approval
was obtained from our institute. All patients were operated
by the same surgical team. Informed consent was obtained
from the patients in the preoperative period. The patients
underwent bowel cleansing using laxatives and enemas
a day before the surgery, and a single-dose prophylactic
antibiotic (cefazolin 2 gr) was administered preoperatively.
The patients underwent total pelvic exenteration (TPE).
TPE is defined as the removal of the genitourinary and

reproductive organs including the rectum, distal colon, distal
ureters and the lymph nodes draining these, as well as the
pelvic peritoneum, and this procedure can be performed in
combination with sacrectomy. Afterwards, reconstructions
such as lower anastomoses instead of permanent ileostomy,
new vagina due to sexual dysfunction, urinary diversion
(new bladder or supravesical urinary diversion) and flap-
grafts to close the pelvic floor defects can be performed in
order to increase the quality of life.

Statistical Analysis

Data analysis was done using SPSS 11.5 software. For
descriptive statistics, quantitative variables were presented
as mean = standard deviation and median (minimum-
maximum), and qualitative variables were presented
as number of patients (percentage). A survival analysis
was performed using the Kaplan-Meier method through
qualitative and quantitative variables and the log-rank test
was used to determine significant differences between the
groups. The level of statistical significance was set at 0.05.

Results

Of the patients, 9 (52.9%) were females and 8 (47.1%)
were males. The mean age of the patients was 53.4+10.1
years. TPE was performed on all the patients, of whom, 6
(35.3%) had lower, 7 (41.2%) had middle, and 4 (23.5%)
had upper rectum localisation, and there was no significant
correlation between the survival of the patients and tumour
localisation (p>0.05). We had performed a low anterior
resection for all patient for the initial surgery and all surgical
margins were clear. Of the patients, 12 (70.5%) had taken
neoadjuvant chemoradiotherapy before the initial surgery.
When classified according to T-stage, three patients were
T2 (11.7%), five patients were T3 (29.4%), three patients
were T4a (11.7%) and six patients were T4b (35.2%). It was
observed that survival decreased as the T-stage increased
(p<0.001). N was positive in 11 (64.7%) and N was
negative in 6 (35.3%) patients. Mortality was found to be
high in patients with N positive results and was statistically
significant (p<0.05). There was no statistical significance in
terms of overall survival, disease-free survival and deficit
conversion (p>0.05). The mean follow-up duration was 16
months (1-50 months), and considering overall survival, 8
(47.1%) of 17 patients survived, while 9 (52.9%) died. The
mean survival time was 23.8 months. Three of the patients
(11.7%) developed recurrence, and all recurrences occurred
in the pelvic region as a local recurrence. The mean length of
hospital stay was 18.1+11.5 days. The patient characteristics
are shown in Table 1.

The surgical indication was vaginal invasion in 5 (29.4%)
patients, bladder invasion in 11 (64.7%) patients and uterine
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invasion in 1 (5.8%) patient. The mean operative time was
200.8+9.2 min. Of the patients, five developed an infection,
one developed an ileal conduit leak and one developed
postoperative early bleeding. There was no statistically
significant correlation between complication development
and survival in the patients (p>0.05). Only the patient who

Table 1. Patient characteristics

Total number of lymph

nodes removed 255zl 0%
Number of metastatic 4.0040.94
lymph nodes
Survival time (months) 23.83+5.07
. i Yes 10 (58.8)
Lymphovascular invasion
No 7(41.2)
Yes 10 (58.8)
Perineural invasion
No 7(41.2)
Yes 3(17.6)
Recurrence
No 14 (82.4)
Operative time (min) 200.88+9.27
Preoperative systemic Yes 7(41.2)
treatment No 10 (588)
Length of hospital stay 18.1242 80
(days)
Infection 7 (63.8)
Reason for re-admission FIRE 1O
Deterioration of 3272

general condition

Min: Minimum, ARF: Acute rheumatic fever

Table 2. Survival analyses

developed an ileal conduit leak required reoperation, while
the other patients were treated conservatively. Seven patients
were readmitted to the hospital for infection, one patient for
acute renal failure and three patients for deterioration of the
general condition, and the causes of infection were pyuria?,
intra-abdominal collection* and wound infection.!

When the pathology reports were examined, 10 (58.8%)
of the patients had lymphovascular invasion (LVI) and 10
(58.8%) had perineural invasion (PNI). It was found that the
patients with LVI and PNI showed statistically poor survival
rates (p=0.038/0.022). Of the patients, two had a positive
surgical margin and two had a positive radial margin. There
was no statistically significant difference between surgical
margin positivity and prognosis (p>0.05). The mean
number of metastatic lymph nodes was 4.0 (0-12), and the
total number of lymph nodes was 12.35 (2-27). There was
no statistically significant difference between patients with
lymph node metastasis in terms of survival (p=0.079).
Seven of the patients (41.1%) received chemoradiotherapy
before pelvic exenteration. In accordance with the
multidisciplinary team decision, 10 (58.9%) of the patient did
not receive chemoradiotherapy before pelvic exenteration.
It was statistically determined that the patients who received
this treatment showed better survival rates (p=0.045).
According to the Kaplan-Meier analysis, the one-year and
2-year survival rate was 74% and 26%, respectively. It was
statistically shown that the patients who had 12 months
or less between the initial operation and pelvic recurrence
had worse survival rates than those who had more than 12
months between the initial operation and pelvic recurrence
(p=0.001). Table 2 presents the univariate analysis results
that were suggested to affect survival, and the probability of
the 1- and 2-year survivals related to these results.

Overall 74.0

No 63.5
Neoadjuvant therapy

Yes 85.7

No 80.0
LVI

Yes 70.0

No 83.3
PNI

Yes 57.1

No 75.0
Metastatic lymph node

Yes 2.7

Female 55.6
Sex

Male 27.8

PNI: Perineural invasion, LVI: Lymphovascular invasion

269 23.83+5.07 -
19.5 14.06+2.77
0.045
64.3 36.64+7.74
80.0 41.20+7.87
0.038
16.7 14.70+2.55
83.3 42.606+6.69
0.022
152 14.32+2.56
50.0 39.00+£9.52
0.079
13.6 17.18+3.15
27.8 21.52+6.52
0.507
0 20.66+2.37
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Discussion

Pelvic exenteration was first described in 1948 in Brunschwig
pelvic malignancies as the en bloc resection of pelvic organs.’
Although the mortality rates have been shown to be 20-30%
for many years, this rate has dropped to <10% due to the
improvements in the surgical technique, intensive care and
anaesthesiology.'0!!1213

Rectal cancer surgery is particularly challenging in lower
rectal tumours and in patients having a narrow pelvis.
Despite all the advances in the surgical technique, the
locoregional recurrence rates in colorectal cancer vary
between 6%-10%.*> The vast majority of recurrences occur
within the first three years after surgery, and when these
patients are left untreated, the prognosis varies between
6-8 months.'* Patients whose tumour is limited to the
pelvis and who do not have distant metastasis are eligible
for pelvic exenteration. However, pelvic exenteration can
be performed in combination with metastasectomy in
a group of patients with resectable distant liver and lung
metastases.”'>!® Resectability should be determined by
preoperative imaging, including CT, MRI and positron
emission tomography. Siatic nerve invasion, external iliac
artery invasion, paraaortic lymph node involvement and
lymphoedema as a finding of venous or lymphatic infiltration
in the lower extremity are considered contraindications
for pelvic exenteration.!” TPE is defined as the removal of
the genitourinary and reproductive organs including the
rectum, distal colon, distal ureters and the lymph nodes
draining them as well as the pelvic peritoneum and can
be performed in combination with sacrectomy. Anterior
pelvic exenteration is the resection of the reproductive
organs, upper rectum and bladder by preserving the lower
part of the rectum. Posterior pelvic exenteration is defined
as the resection of the rectum and reproductive organs by
preserving the bladder. In our study, all of the patients
underwent TPE.

Despite the high mortality and morbidity rates, pelvic
exenteration is associated with increased survival in
recurrent rectum tumours. In their systemic review,
Heriot et al.’® showed that pelvic exenteration increased
survival with an acceptable morbidity rate and found that
the cancer-specific survival rate was increased and local
recurrence was significantly reduced by neoadjuvant or
adjuvant chemoradiotherapy. Domests et al.' found a 30-
day mortality rate of 3.6%, 3-year disease-free survival rate
of 52.2% and 3-year overall survival rate of 75.1%. In our
study, the 30-day mortality rate was 5.8%, 1- and 2-year
overall survival rates were 74% and 26.4%, respectively.
Our 1- and 2-year disease-free survival rates were 67.3%
and 40.4%, respectively. We think that the reason for the
lower survival time in our study is due to the inclusion of

only patients who developed recurrences, the short follow-
up period and small number of patients.

In the literature, many factors such as positive surgical
margin, neoadjuvant therapy, number of metastatic lymph
nodes, lymphovascular invasion and perineural invasion
have been identified to be effective in determining survival
after pelvic exenteration, and among these, RO resection
has been shown to be the most important prognostic
factor.!922:223 However, in their study, Kakuda et al.**
found no difference between patients who underwent R1
resection and those who underwent RO resection in terms of
overall survival rates (23-18 months p=0.67). In our study,
the radial surgical margin was positive in two patients and
the effect of surgical margin positivity on survival could
not be demonstrated (p>0.05). While the effect of lymph
node positivity on survival has been demonstrated in
many studies?*** the effect of lymph node positivity on
survival could not be demonstrated in the present study. We
think that the reason for this is our small number of patients
and short follow-up time. In our study, the factors affecting
survival rates were found to be the time from the initial
operation to pelvic recurrence, lymphovascular invasion,
perineural invasion and neoadjuvant therapy (p=0.001,
p=0.038, p=0.022, p=0.045).

In patients undergoing pelvic exenteration, a second surgery
may be required for reasons such as adhesion due to primary
surgery and fibrosis due to radiotherapy, resulting in the
prolongation of the operative time, increase in postoperative
complications and prolonged length of hospital stay. In a
systemic review including 23 studies, the researchers found
the complication rates after pelvic exenteration as 37%-
100%.2° In our study, the complication rate was 41.1%,
and most of these patients developed wound infection.
Reoperation was performed on one patient for postoperative
bleeding and in one patient for ileal conduit leak. In the
literature, there are prolonged operative times.”® In our
study, the mean operative time was recorded as 200.88+9.27
min. We think that the operative time in this study is
shorter than those reported in the literature because all the
surgical interventions were performed by the same team of
experienced professionals.

Radiological studies are unable to determine whether
invasion to the genitourinary organs is due to inflammation
or tumour invasion in 20%-56% of patients undergoing
pelvic exenteration.””*® In our series, 29.4% of the patients
did not show tumour invasion to the genitourinary organs.
Although pelvic exenteration provides a high level of local
control in recurrent rectal cancers, the rate of recurrence
after pelvic exenteration ranges from 4.8%-61% (average
22%) in the literature.?® In our study, three of all patients
developed local recurrence (11.7%), which is consistent
with the literature.
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Conclusion

In conclusion, it was found that pelvic exenteration had a
positive effect on survival and local recurrence in recurrent
rectal cancer, and that neoadjuvant therapy increased
survival rates.
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Our Surgical Experience and Clinical Results in Non-
traumatic Small Bowel Perforations

Non-travmatik ince Bagirsak Perforasyonlarinda Cerrahi Deneyimlerimiz
ve Klinik Sonuclarimiz

® Fatih Dal', ® Ugur Topal2, ® Erdogan Miitevelli Séziier2, ® Tiirkmen Bahadir Arikan!, ® Gamze Kiibra Bozkurt1,
©® Muhammet Akyiiz1

1Erciyes University Faculty of Medicine, Department of General Surgery, Kayseri, Turkey

2Erciyes University Faculty of Medicine, Department of Surgical Oncology, Kayseri, Turkey
[HT ABSTRACT I —

Aim: In this study, we aimed to share our surgical experiences and clinical results in non-traumatic small bowel perforations.

Method: Patients who underwent surgical treatment for non-traumatic small bowel perforation between 2009-2019 were included in the study. Patients
were divided into two groups according to postoperative 90-day mortality status: Group 1 (no mortality), Group 2 (mortality). The demographic,
clinical features, treatment methods and results of the patients were compared between the groups.

Results: Forty-two patients participated in our study. Group 1 consisted of 25, and Group 2 consisted of 17 patients. Male sex was dominant in Group
2 (48% vs 76.5%, p=0.062). Mean age was higher in Group 2 (54 vs 61, p=0.218). American Anesthesiology Association score (ASA) was statistically
significantly higher in Group 2 (12% vs 58.8%). Forty-two percent of patients had abdominal surgery and 30% had a history of malignancy. The
presence of electrolyte imbalance was similar in the groups (56% vs 76.5%, p=0.049). The days between the first complaint and laparotomy were
similar between the groups (6.40 vs. 5.70 p=0.699). In perforated areas, jejunum was dominant in Group 2 with 64.7%, and ileum in Group 1
with 68%. The multiple perforation rate was higher in Group 2, but was not statistically significant (12% vs 23.5%, p=0.284). From postoperative
complications, anastomosis leakage was higher in Group 1, but it was not statistically significant (12% vs 5.9%, p=0.501).

Conclusion: Morbidity and mortality of non-traumatic small bowel perforations is high. While the ASA score and hypoalbuminemia were associated
with postoperative mortality in non-traumatic small bowel perforations, we did not find the localization of the perforation and the time between the
first complaint and laparotomy to be related to mortality.

Keywords: Hypoalbuminemia, mortality, resection, small bowel perforation, stoma

Jamosers

Amag: Bu calismada non-travmatik ince bagirsak perforasyonlarindaki cerrahi deneyimlerimizi ve klinik sonuclarimizi paylasmay1 amacladik.
Yontem: 2009-2019 yillar1 arasinda non-travmatik ince bagirsak perforasyonu nedeniyle cerrahi tedavi uyguladigimiz hastalar calismaya dahil edildi.
Hastalar postoperatif 90 ginlik mortalite durumuna gore iki gruba ayrildi: Grup 1 (mortalite yok), Grup 2 (mortalite var). Gruplarda hastalarin
demografik, klinik ozellikleri, labarotuvar parametreleri, uygulanan tedavi yontemleri ve sonuclar1 karsilastirildi.

Bulgular: Calismamiza 42 hasta dahil edildi. Grup 1: 25, Grup 2: 17 hastadan olusuyordu. Grup 2’de erkek cinsiyet baskind1 (%48 vs %76,5 p=0,062).
Grup 2’de yas daha buytuk (54 vs 61 p=0,218). Grup 2’de Amerikan Anesteziyoloji Dernegi siniflandirmasi, simiflandirmas: (ASA) istatistiksel olarak
anlamh o6lcude daha ytiksekti (%12 vs %58,8). Hastalarin %42’sinde gecirilmis batin cerrahisi, %30’'unda malignite oykusti vardi. Elektrolit imbalansi
varligi gruplarda benzerdi (%56 vs %76,5 p=0,049). lk sikayet ile laparotomi arasindaki stre gruplar arasinda benzerdi (6,40 vs 5,70 p=0,699).
Perforasyon alani acisindan Grup 2’de jejunum %64,7 Grup 1'de ileum %68 agirliktaydi. Multiple perforasyon orani Grup 2’de daha fazla idi fakat
istatistiksel olarak anlaml degildi (%12 vs %23,5 p=0,284). Postoperatif komplikasyonlardan anastomoz kacagi Grupl’de daha fazla ancak istatistiksel
olarak anlamli degildi (%12 vs %5.,9 p=0,501).

Sonuc: Non-travmatik ince bagirsak perforasyonlarinin morbidite ve mortalitesi yiitksektir. Travmatik olmayan ince barsak perfosyonlarinda ASA
skoru ve hipoalbunemi postoperatif moratalite ile iliskili iken perforasyonun lokalizasyonu ve ilk sikayet ile laparotomi aras: sireyi mortalite ile
iliskili bulmadik.

Anahtar Kelimeler: Hipoalbunemi, mortalite, rezeksiyon, ince bagirsak perfosyonu, stoma
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Introduction

Although small bowel perforations, which are generally
caused by non-traumatic
spontaneous, some call this condition as non-traumatic
small bowel perforations. Non-traumatic perforation of
the small intestine is an emergency that surgeons often
encounter in developing countries.!

reasons, are considered

The most common causes include various malignancies,
infections, non-specific inflammation and, in children,
necrotising enterocolitis.>> The causes of non-traumatic
perforation of the small intestine in developing countries
are different from those observed in developed countries.
While malignancies and inflammatory bowel disease are the
most common aetiological factors in western populations,
infections and typhoid fever are the leading causes in
developing countries.*?

Rapid diagnosis is vital in these patients to achieve the best
possible outcome. Unfortunately, non-specific clinical and
laboratory findings associated with the underlying disease
cause a delay in diagnosis. Patients often apply to the hospital
late with purulent peritonitis and poor general condition.*°
Although radiological imaging procedures help diagnosis,
early diagnosis is low, and most cases are diagnosed during
laparotomy.”

repair or resection-anastomosis is surgical
procedures performed with or without ileostomy depending
on the disease’s cause and the degree of peritoneal
contamination. Despite advances in surgical techniques and

Primary

improved intensive care conditions, non-traumatic small
bowel perforation mortality remains high, and some report
a mortality rate of up to 42%.%°

In this study, we aimed to group patients who underwent
surgical treatment in our clinic for non-traumatic small
bowel perforation according to mortality and presented our
own experiences in light of the literature.

Materials and Methods

Patients who underwent surgical treatment due to small
bowel perforation between 2009 and 2019 were included
in the study. Patients with duodenal ulcer perforations,
traumatic small bowel perforations and missing medical
records were excluded. A common database was created
by examining patient files and hospital information system
records. Patients were analysed retrospectively using this
database.

Patients were divided into two groups according to
their postoperative 90-day mortality status: Group 1 (no
mortality) and Group 2 (mortality).

Demographic and clinical features of patients, their
presenting complaints, the time between the first complaint

and the laparotomy, American Anesthesiology Association
score (ASA), laboratory findings, presence of electrolyte
imbalance, immunosuppression history, history of
abdominal surgery, presence of malignancy, inflammatory
bowel disease, the location and number of the perforated
areas, the type of surgery and anastomosis performed,
additional organ resection, length of hospital stay and
postoperative complications were compared between the
groups.

The surgical procedure was decided according to the
patient’s haemodynamic parameters and the findings during
the operation.

Anastomosis leak was defined as a disruption in the integrity
of the anastomosis documented by the combination of
clinical, radiological and operative tools. Wound infection
was defined as a superficial or deep incisional surgical site
infection occurring in the surgical wound, according to the
definition of the Centers for Disease Control.'

Statistical Analysis

SPSS 23.0 package programme was used for statistical analysis
of the data. Categorical measurements were summarised as
numbers and percentages, and continuous measurements
as mean and standard deviation (median and minimum-
maximum, where necessary). Pearson’s chi-square test
was used to compare categorical variables. In comparing
the groups’ continuous measurements, the distributions
were checked, and an independent Student t-test was used
for binary variables. The statistical significance level was
accepted as 0.05 in all tests.

Results

Forty-two patients participated in our study. Group 1
consisted of 25, and Group 2 consisted of 17 patients.
The male sex was dominant in Group 2 (48% vs 76.5%,
p=0.062). The mean age was higher in Group 2 (54 vs 61
years, p=0.218). Patients with ASA 3 score was statistically
significantly higher in Group 2 (12% vs 58.8%). A history
of immune suppression (p=0.433), previous abdominal
surgery (p=0.310), history of malignancy (p=0.065) and
type (p=0.0320), number of comorbid diseases (p=0.883),
presenting complaint (p=0.448) and inflammatory bowel
disease (p=0.200) between the groups. Demographic and
clinical characteristics are shown in Table 1.

The albumin value was lower in Group 2 (3.05 vs 2.53,
p=0.049). The presence of electrolyte imbalance was similar
in the groups (56% vs 76.5%, p=0.049). Other laboratory
parameters were similar. Laboratory parameters are shown
in Table 2.

The days between the first complaint and laparotomy were
similar between the groups (6.40 vs 5.70 days, p=0.699). In
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the perforated areas, the jejunum was dominant in Group
2 with 64.7%, and the ileum in Group 1 with 68%. The
multiple perforation rate was higher in Group 2 but was
not statistically significant (12% vs 23.5%, p=0.284). The
surgical techniques (p=0.366) and anastomosis techniques
(p=0.635) applied were similar. From postoperative
complications, anastomosis leakage was higher in Group
1, but it was not statistically significant (12% vs 5.9%,
p=0.501). Intraoperative and postoperative outcomes are

shown in Table 3.

Table 1. Demographic and clinical characteristics

Male 12 (48.0)
Sex
Female 13 (52.0)
Age (years) 54.08+21.24
1 11 (44.0)
ASA 2 11 (44.0)
3 3(12.0)
Immunosuppression history 7(28.0)
Previous abdominal surgery 12 (48.0)
History of malignancy 5(20.0)
Lung 1(4.0)
Colon 2(8.0)
o Stomach 0(0.0)
Type of malignity Ovary 1 A
Rectum 1(4.0)
None 20 (80.0)
Multiple 6 (24.0)
Comorbid disease Single 9 (36.0)
None 10 (40.0)
Diarrhoea 0 (0.0)
Abdominal pain 13 (52.0)
Abdomingl pain and 7 (28.0)
Presenting complaint constipation
é(l;)i?trinnlgal pain and 4(16.0)
Abdominal pain and 1 (4.0)
nausea
Inflammatory bowel disease history 3(12.0)

ASA: American Anesthesiology Association score, SD: Standard deviation

Discussion

Spontaneous small bowel perforations are rare but essential
because of their high morbidity and mortality rates.
Currently, it remains an important problem in clinical,
surgical practice.

Today, treatment results of non-traumatic small bowel
perforation cases are better than in the last decade, due to
improvements in imaging methods, surgical techniques
and intensive care conditions. Although the mortality rate
of small bowel perforation has decreased from 40% to
20%, it remains high.®%%!" The most commonly blamed

13 (76.5)
4 (23.5)
61.47+14.30
4(23.5)
3(17.6)
10 (58.8)
6 (35.3)
6 (35.3)
8 (47.1)
2(11.8)
4 (23.5)
1(5.9)

0 (0.0)
1(5.9

9 (52.9)
5(29.4)
529.4)
7(41.2)
1(5.9)
11 (64.7)

0.062

0.218

0.005*

0.433
0.310
0.065

0.320

0.883

2(11.8)
0.448

3 (17.6)
0 (0.0)

0(0.0) 0.200
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reason for the poor outcomes is the late presentation to the
hospital.”!* Early diagnosis is a critical factor in morbidity
and mortality. The delay in surgical treatment worsens
electrolyte imbalance and systemic toxaemia due to the
rapid progression of peritonitis.”> The study of Ben-Baruch

should be considered that 78.5% of the patients in the study
were operated on within the first 24 hours after the onset of
their symptoms. In our study, admission time to the hospital
was not related to mortality.**

In the Uzunoglu et al.? study series of spontaneous small

et al.'* found that mortality rates were as low as 7.1%. It bowel perforations, the most common admission types were

Table 2. Laboratory parameters

WBC (mm?/L) 13.03+4.73 12.55+10.21 0.840
Neutrophil (mm?/L) 10.80+4.85 10.96+9.48 0.943
Lymphocyte (mm?/L) 1130.40+637.19 978.23+753.60 0.485
Platelet (mm?/L) 339.08+123.81 282.41+191.42 0.250
Haemoglobin (g/dL) 11.99+2.66 12.61+2.94 0.482
Albumin (g/dL) 3.05+0.84 2.53+0.79 0.049*
Electrolyte imbalance 14 (56.0) 13 (76.5) 0.151

WBC: White blood cell, SD: Standard deviation

Table 3. Intraoperative and postoperative outcomes

Days between first complaint and laparotomy 6.40+6.44 5.70+4.26 0.699

Hospital stay (days) 33.41+41.74 11.94+9.71 0.045*
Illeum 17 (68.0) 6 (35.3)

Perforated area localisation Ileum + colon 1(4.0) 0(0.0) 0.054
Jejunum 7 (28.0) 11 (64.7)
Single 22 (88.0) 13 (76.5)

Perforation 0.284
Multiple 3(12.0) 4(23.5)
Resection + anastomosis 5(20.0) 529.4)

Performed surgery 0.366
Resection + stoma 20 (80.0) 12 (70.6)
Hand-sewn 2 (8.0) 3(17.6)

Anastomosis technique Stapler 3(12.0) 2(11.8) 0.635
None 20 (80.0) 12 (70.6)
Colon 4 (16.0) 1(5.9)

Additional organ resection 0.315
None 21 (84.0) 16 (94.1)
Anastomosis leakage 3(12.0) 1(5.9)
Acute kidney failure 1 (4.0) 1(5.9)

Postoperative complication 0.501
Wound site infection 5(20.0) 1(5.9)
None 16 (64.0) 14 (82.4)

SD: Standard deviation
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abdominal pain (100%), vomiting (76%) and constipation
(31%). In their series, 28% of patients had a history of
abdominal surgery, and 42% had comorbid diseases. In
88% of patients, there was a perforation in one area, and
ileal perforation rate was higher (71%). In their series, the
primary repair rate was 11%, resection-anastomosis rate
was 62% and resection stoma rate was 26%.* The rate of
abdominal surgery in our series was similar to that in the
literature. In our series, 60% of patients had another disease.
Almost all our patients presented with abdominal pain,
typically accompanied by constipation and vomiting, similar
to the literature. Perforated areas were dominated by the
ileum, similar to the literature; however, the jejunum was
predominant in patients with mortality. Our perforations
frequently developed from a single region. In the decision
of the surgical procedure, we considered the aetiology and
degree of peritoneal contamination. We did not perform
anastomosis on many patients after resection. We associated
this with the degree of peritonitis due to patients’ admission
to the hospital with an average delay of six days. We also
attributed the high rate of anastomosis leakage to patients’
late admission, low albumin values, comorbid diseases and
electrolyte imbalance. The development of postoperative
complications did not increase patient mortality. We linked
our low hospital stay in the mortality group to the mortalities
developing due to early term sepsis.

Albumin is known as a nutritional marker, representing
malnutrition in patients. It is also known that albumin is a
negative acute phase protein. Therefore, hypoalbuminaemia
represents the patient’s increased inflammatory state."
In a series of 204,819 cases, 25.4% of whom had major
cardiovascular surgery, 19.0% had orthopaedic surgery
and 55.6% had oncological surgery, mortality rates were
approximately four times higher (3.81% vs 0.87%; p<0.001)
in the hypoalbuminaemia cohort.'® Our series supported the
literature, and the albumin level was lower in the mortality
group.

Inflammatory bowel diseases, such as Crohn’s disease
and ulcerative colitis, can lead to a perforation in the
gastrointestinal tract. Crohn’s disease is typically a chronic
disease that involves transmural inflammation of the
intestinal wall. As a result of Crohn’s disease, intestinal
perforation usually occurs during an acute exacerbation.
Perforation in Crohn’s disease continues to be an ongoing
cause of acute surgical intervention. Perforation of the small
or large intestine secondary to Crohn’s disease requires
resection, primary anastomosis, or stoma.'” In our series,
three patients had a history of Crohn’s disease.

Tan et al." found that ASA 3-4 scores were associated
with postoperative poor results and mortality in a far-east
study. They evaluated the factors related to morbidity and

mortality in small bowel perforations.™ It was expected that
mortality would be more common in patients with various
comorbid diseases, immunosuppression and malignancy
and high ASA scores.

Study Limitations

Our study’s most important limitations were that it was a
single centre study and had a retrospective design. However,
considering the low incidence of spontaneous small bowel
perforations, our series was more extensive.

Conclusion

Patient mortality from spontaneous small bowel perforations
was due to the other diseases of the primary patient and the
albumin level before the operation. The surgical technique,
the perforation location and the time of admission to the
hospital did not increase mortality.
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Laser Hemorrhoidoplasty of a Single Surgical Centre

Tek Cerrahi Merkezin Lazer Hemoroidoplasti Deneyimleri

@ Unal Sabanci1, ® Taner Orug?, ® Erhan Uncu2

1Kadikdy Medicana Hospital, Clinic of General Surgery, istanbul, Turkey
2Géztepe Medicana Hospital, Clinic of General Surgery, istanbul, Turkey

[HT ABSTRACT I —

Aim: The aim of our study was to assess the outcome of hemorrhoidal dearterialization, achieved by a dedicated laser energy device.

Method: From February 2013 to December 2017, 441 patients with second- or third-degree hemor-rhoids were studied. The primary end point
was a reduction in the bleeding rate; secondary end points were; reduction in pain and recurrence of the symptoms which patients complaint. The
procedure was carried out as 1-day surgery. A 1,470 nm diode laser device was employed to seal the terminal branch-es of the hemorrhoidal arteries.
Follow-up was scheduled at 1 and 4 weeks, 3 and 6 months.

Results: Two early postoperative bleeding (2/441) which recquired surgical intervention, Late com-plications were Eight (8/441) thrombosed
hemorrhoids that resolved medically and recurrence of the symptoms which patients suffer in 10 patients (10/441). Postoperative pain was recorded
by using a 10-point visual analog scale (VAS) on which 0 represents no pain and 10 represents the worst pain imaginable. VAS protocol was followed
up after 1 week, 1 month. Mean pain score was 0.65 in postoperative 1 week and decreased gradually. All patients were discharged on the day of
surgery.

Conclusion: The hemorrhoid laser procedure was effective in improving bleeding and pain symp-toms in patients with Grade II and III hemorrhoids,
but prospective randomized controlled studies are needed for evidence based conclusions.

Keywords: Dearterialization, hemorrhoidal disease, laser

aanosers. |

Amagc: Calismamizin amaci, 6zel bir lazer enerji cihazi ile gerceklestirilen hemoroidal arteri kapatma isleminin sonucunu degerlendirmekti.
Yontem: Subat 2013’ten Aralik 2017’ye kadar 441 Grade 2-3 hemoroid hastast casilmaya dahil edildi. Birincil hedef kanamanin azalmasi; ikincil
hedefler agrinin ve hasta sikayetlerinin nitksiniin azalmasi idi. Islem 1 ginlik cerrahi girisim olarak uygulandi. Hemoroidal arterlerin terminal
uclarim kapatmak icin 1470 nm diod lazer cihazi kullanildi. Hastalar 1. hafta, 4. hafta 3 ve 6. aylarda takip edildi.

Bulgular: Iki olguda postoperatif erken kanama (2/441) oldu ve bunlar cerrahi girisim gerektirdi. Ge¢ komplikasyon olarak Sekiz olguda (8/441)
tromboze hemoroid gelisti, bunlar medikal tedavi ile dizeldi. On olguda (10/441) ameliyat oncesi sikayetleri tekrarladi (ntiks). Postoperatif agr
10 uzerinden gorsel analog olcek (VAS) ile kaydedildi. 0: hi¢ agr1 yok, 10: en kot agr olarak degerlendirildi. VAS skoru 1 hafta ve 1 ay sonra da
tekrarlandi. Agr skoru postoperatif 1. haftada 0.65 idi ve giderek azaldi. Ttum hastalar ameliyat giinii taburcu edildiler.

Sonuc: Hemoroidal laser girisimi Grade 2 ve 3 hemoroidlerde kanama ve agriy: tedavi etmede etkili bir yontemdir, fakat kanita dayali sonuclar elde
etmek icin prospektif randomize kontrollu calismalara gereksinim vardir.

Anahtar Kelimeler: Dearterialization, hemoroidal hastalik, lazer

Introduction the most common symptoms.' Despite the fact that there

Haemorrhoidal disease (HD) is a common disorder that 2T¢ multiple techniques used to treat HD, there are still

affects millions of people worldwide and causes significant ~contradictory views about the ideal procedure, i.e. the most
disability. Further, rectal bleeding, pain, anal irritation and effective and without causing discomfort to the patient.>’

prolapse, which can lead to an altered quality of life, are Conventional excisional haemorrhoidectomy*’ is an
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effective treatment for HD, but, severe postoperative pain
is commonly experienced.® Morinaga et al.” first identified
a non-excisional technique, known as haemorrhoidal
artery ligation, in the 1990s. This approach is based on
reducing the supply of blood to the terminal branches of the
haemorrhoidal arteries using Doppler-guided identification
and surgical ligation of the vessels. Further, the subsequent
decrease in the blood supply results in a reduction in
the volume of the haemorrhoidal plexus, resulting in
shrinkage of the haemorrhoidal cushions.®* Giamundo et
al.'®!!" have also recently suggested a Doppler-guided laser
dearterialization of the terminal branches of the superior
haemorrhoidal arteries (HeLP procedure). Thus, the goal
of our single-centre retrospective study was to report the
results of HeLP in patients with symptomatic second- and
third-degree haemorrhoids.

In this study, 441 patients suffering from Grades II and III
HD were included. Furthermore, the criteria for exclusion
were fourth-degree and prolapsed haemorrhoids and any
coexisting anal conditions such as anal fissure or fistula. In
addition, all those procedures were done by three surgeons.
Preoperatively, a thorough medical history was taken,
and patients underwent routine blood tests and physical
examination (inspection, palpation and digital rectal
examination). Anoscopy was routinely conducted, but
colonoscopy was only performed in selected patients.

Two enemas (135 mL) were administered preoperatively
(on the evening before surgery and early on the morning
of the procedure). Antibiotic prophylaxis with 500 mg
metronidazole was regularly administered 30 minutes
before the procedure.

Mask anaesthesia was administered to the patients in
lithotomy position. Following anal retractor insertion, a
2-mm skin incision close to the anal verge was performed.
Up to the apex of haemorrhoidal cushion, the laser probe
was promoted. Moreover, four to six beams per pack were
applied in 3 seconds (6W 1470 nm diode laser) during
proximal and distal retraction of the probe form (Figure 1).
After the procedure, an anal spongostan was inserted into
the anal canal, and 10 cc of local anaesthetic was injected
around the anus. The mean procedure time was 7 (5-12)
minutes. After 4-8 hours of surgery, the patients were
discharged.

Data and procedure-related data of the patients, rates
of peri- and postoperative complications, and pre- and
postoperative symptoms were collected. A 10-point visual
analogue scale (VAS) was used to record postoperative pain,
where O represents no pain and 10 represents the worst pain

imaginable. After 1 week and 1 month, the VAS protocol
was followed up.

Recurrence was defined as any symptom that resolved after
the surgical procedure but recurred during follow-up and
caused discomfort.

All patients were informed about the procedure, and
certificate of consent was taken for every patient.

Statistical Analysis

The t-test for continuous variables and x2 test for categorical
values were used to compare preoperative and postoperative
outcomes. A p value below 0.05 was considered statistically
significant. Moreover, the analysis was conducted using

standard statistical software for biomedical research (SPSS
for MAC advanced statistical software, release 20.0, SPSS
Inc., Chicago, IL, USA).

Figure 1. 6W 1470 nm diode laser application
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Table 1. Pain presentation by VAS score

0-1 1107441 (25%)
2-5 331/441 (75%)
>5 0/441 (0%)

VAS: Visual analogue scale

Results

Between 2013 and 2017, 441 patients [251 (57%) male and
190 (43%) female] were operated on with laser coagulation
at our facility. Moreover, 10 patients had Grade 1T (3%)
while 431 had Grade III (97%) disease, with a mean age of
43.1 (22-71).

The hemorrhoid laser procedure (HLP) was performed
on 441 patients who had symptomatic Grades II and III
haemorrhoids with a mean age of 43.1+11.3 (range: 22-
71) years. The mean surgical time was 7.36+3.7 min. In
two cases, early postoperative bleeding was observed and
surgical haemostasis was required. Postoperative nonsteroid
analgesics were administered on demand for 2-5 days.
There was no major pain reported that required narcotic
medication. In any of the cases, no blood transfusions were
needed. Over the first year, ten patients’ symptoms recurred
(2.3%).

Discussion

Our single-centre study confirms the safety and efficacy
of the HLP procedure for the treatment of haemorrhoids.
Moreover, it showed that the good results are maintained
in the long term and that patients thought there was a good
level of improvement after surgery.

Over the past few decades, several non-excisional techniques
for treating HD were developed. These surgical approaches
are focused on the replacement of haemorrhoidal cushions

within the anal canal, such as in Longo’s procedure'**?

or
in the reduction in the arterial inflow in the haemorrhoidal
plexus obtained by ligation of the terminal branches of
the haemorrhoidal arteries under Doppler guidance.'
The most effective surgical procedure for HD, namely,
excisional haemorrhoidectomy, is associated with moderate
to severe postoperative pain that is difficult to manage at
home. Unfortunately, an efficient and painless procedure
has not yet been identified. Dearterialization techniques
have demonstrated good results in the treatment of
second- and third-degree haemorrhoids.”” However, when
evaluated in randomized trials, the postoperative course
was not significantly different from that after the excisional
procedures.'®!” Recently, the HLP technique was introduced
as a new minimally invasive dearterialization procedure,

419/441 (95%)
22/441 (5%)
0/441 (0%)

441/441 (100%)
0/441 (0%)
0/441 (0%)

where sealing of the arterial flow to the haemorrhoidal
plexus was obtained by laser photocoagulation of the
terminal branches of the superior rectal artery. The
literature demonstrated that this procedure is effective, with
low intraoperative and postoperative morbidity and little
postoperative pain expected.'® Postoperatively, preoperative
bleeding and pain were greatly improved, and the benefit
observed after 3 months was maintained over the long term.*
In this study, we included Grades II and III haemorrhoid
patients, but from our previous studies, we observed minimal
retraction effect on mucosal prolapse with HLP. We also
reported recurrence of symptoms in ten patients (2.3%),
all during the first year. This is comparable with short-term
results of other non-excisional procedures.* The reasons for
recurrences are not known. In this procedure, we applied
four to six beams (in 3 seconds) to each haemorrhoid.
This is up to the expertise of the surgeon. This aspect, we
assume, is the lack of this technique. Finally, it could be
argued that the HLP kit is rather expensive (300 dollars).
However, HLP is associated with a shorter operating period
and hospital stay than other non-excisional procedures, and
little postoperative care is required. Moreover, as regards the
social cost of the treatment, patients resumed normal habits
and work practices earlier. In the short term, the present
study showed a good resolution of symptoms. However, to
evaluate the accuracy of this procedure, studies with longer
follow-up as well as randomized controlled trials are needed.

Conclusion

This single-centre study has shown that the HLP procedure
in patients with second- and third-degree haemorrhoids
is effective and is associated with a short operative and
recovery time, can be carried out in a day surgery setting
with minor intra- and postoperative pain, and provides a
significant improvement in symptoms. Since this is not a
prospective randomized controlled study, the evidence
value is low. The initial results of the study are maintained
in the long term; therefore, as an author recommendation,
this procedure could be regarded as an alternative to more
invasive interventions in early-stage HD.
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C-Reactive Protein to Albumin Ratio: A Reliable Marker
in Colorectal Cancer

Kolorektal Kanser Cerrahisinde Guvenilir Bir Belirteg: C-reaktif Proteinin
Albimine Orani
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[E ABSTRACT I —

Aim: Postoperative complications after colorectal cancer surgery result in increased treatment costs, prolonged hospital stays and poor prognosis and
reduce quality of life of the patients. Here, we aim to contribute to the literature in terms of being a reliable marker of postoperative C-reactive protein
(CRP) to albumin ratio (CAR) after colorectal cancer surgery.

Method: A total of 213 patients undergoing colorectal cancer surgery between 2013 and 2018 were analyzed in this study. Risk factors for the
development of postoperative complications were analyzed using univariate and multiple logistic regression models. A receiver operating characteristic
(ROC) curve analysis was used to analyze the association with the CRP and CAR variables, with the aim being to differentiate postoperative
complications.

Results: Postoperative complications occurred in 87 (40.8%) patients. Based on the Clavien-Dindo classification, 25 (18.7%) patients developed major
complications. Perioperative blood transfusion [odds ratio (OR)=1.3; 95% confidence interval (CI)=1.08-1.55] and postoperative CAR (OR=1.2; 95%
CI=1.05-1.35) were independent risk factors for postoperative complications (p=0.005 for each). The cut-off value for CAR was 4.3 (sensitivity:
51.72; specificity: 71.43; and area under the curve: 0.642), meaning that CAR was found to be statistically significantly effective in differentiating
postoperative complications (p<0.001). The (median) length of hospital stay was statistically significantly longer in the high CAR (>4.3) group
(p=0.001), while the laparoscopic surgery rate was statistically significantly lower in the high CAR group (p=0.039).

Conclusion: CAR is a novel, reliable and independent marker. Moreover the ratio is useful for clinicians and provides the determination of early
postoperative complications after colorectal cancer surgery.

Keywords: C-reactive protein to albumin ratio, colorectal cancer, postoperative complication

111 Z

Amag: Kolorektal kanser cerrahisi sonrasi postoperatif komplikasyonlar, tedavi maliyetlerinin artmasina, hastanede kalis sturelerinin uzamasina ve
kot prognoza neden olur ve hastalarin yasam kalitesini diisurur. Burada kolorektal kanser cerrahisi sonrasi postoperatif C-reaktif protein (CRP)/
albtmin oraninin (CAR) guvenilir bir belirteci olmas1 acisindan literatiire katkida bulunmay1 hedefliyoruz.

Yontem: Bu calismada 2013-2018 yillar1 arasinda kolorektal kanser cerrahisi geciren toplam 213 hasta analiz edildi. Postoperatif komplikasyonlarin
gelisimi icin risk faktorleri, tek degiskenli ve coklu lojistik regresyon modelleri kullanilarak analiz edildi. Postoperatif komplikasyonlar: ayirt etmek
amactyla CRP ve CAR degiskenleri ile iliskiyi analiz etmek icin bir alic1 calisma 6zelligi (ROC) egri analizi kullanildi.

Bulgular: Seksen yedi (%40,8) hastada ameliyat sonras1 komplikasyon gelisti. Clavien-Dindo siniflandirmasina gore 25 (%18,7) hastada major
komplikasyonlar gelisti. Perioperatif kan transfiizyonu [olasilik orani (OO)= 1,3; %95 giiven araligi (GA)= 1,08-1,55] ve postoperatif CAR (OO= 1,2;
%95 GA=1,05-1,35) postoperatif komplikasyonlar icin bagimsiz risk faktorleriydi (her biri icin p=0,005). CAR icin cut-off degeri 4,3 idi (duyarlilik:
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51,72; ozgullik: 71,43; ve egri alundaki alan: 0,642), yani CAR'nin postoperatif komplikasyonlar1 ayirt etmede istatistiksel olarak anlamli derecede
etkili oldugu bulundu (p<0,001). Hastanede kalis stiresi (ortanca) ytiksek CAR (>4,3) grubunda istatistiksel olarak anlamli derecede daha uzun iken
(p=0,001), ytiksek CAR grubunda laparoskopik cerrahi orani istatistiksel olarak anlaml derecede diistkti (p=0,039).

Sonug: CAR, yeni, givenilir ve bagimsiz bir belirtectir. Ayrica oran klinisyenler icin yararhdir ve kolorektal kanser cerrahisi sonrasi erken postoperatif

komplikasyonlarin belirlenmesini saglar.

Anahtar Kelimeler: C-reaktif albumin orani, kolorektal kanser, postoperatif komplikasyon

Introduction

Colorectal cancer is the third most commonly diagnosed
form of cancer and the fourth leading cause of cancer-related
death around the world.! The current curative treatment
approach is still surgical resection, despite the improvements
in colonoscopic interventions and chemotherapy.? Several
complications occur after a surgical resection for colorectal
cancer.>* Such complications result in increased treatment
costs, infections, prolonged hospital stays, delayed recovery
times and poor prognosis.”® Accordingly, early identification
and the appropriate
complications can improve clinical outcomes.

management of postoperative
Many factors have been closely linked to cancer, including
inflammation and wound healing.”® Inflammation induces
the release of cytokines, inhibits apoptosis and causes DNA
injury, contributing to the growth, proliferation, invasion
and metastasis of cancer cells.”! Proinflammatory cytokines
increase due to surgical trauma, resulting in changes in the
acute phase reactants in the blood, such as albumin and the
C-reactive protein (CRP)."

Systemic inflammatory response plays an important role
in carcinogenesis and tumor progression, and a number
of systemic inflammatory markers have been used for its
identification, such as mneutrophil-to-lymphocyte ratio
(NLR), (PLR), Glasgow
Prognostic Score (GPS), hemoglobin and albumin levels and
lymphocyte and platelet count(HALP) and CRP. Recently,
the preoperative CRP/albumin ratio (CAR) has come into

platelet-to-lymphocyte ratio

use as a new inflammatory marker for various cancer
types.!>!>1*15 Literature contains several studies in which
preoperative CAR has been used to determine complications
although
investigating postoperative CAR are limited. Among these,

following  colorectal  surgery, researches
the study by Ge et al.'' demonstrated that the association
between postoperative CAR after colorectal surgery with
postoperative complications had a high diagnostic accurac.!
The present study contributes to literature by establishing
the association of postoperative CAR with postoperative
complications among patients who had undergone a curative

resection due to colorectal cancer.

Methods

A retrospective examination was made of 213 patients who
had been histopathologically diagnosed with colorectal
cancer in a gastrointestinal surgery clinic between 2013 and
2018. The ethics committee of the hospital granted approval
for the study (No: 2019.7/06-220), which was conducted in
accordance with the principles of the Declaration of Helsinki
(revised in 2013). All surgeries were performed by the same
group of surgeons. The laboratory results of the preoperative
period and the postoperative day 3 were evaluated. The
study included patients aged 18 years and older who
had been histopathologically diagnosed with colorectal
adenocarcinoma, and who underwent curative surgical
resection. The study excluded patients who had undergone
an RI1/R2 resection, and those with liver cirrhosis, those
who had perioperatively received an intravenous albumin
infusion, those with preoperative systemic infections,
those who underwent an additional organ resection and
those who underwent repeat surgery within postoperative
three days. Data were acquired through demographic
characteristics, laboratory tests and surgical characteristics.
The demographic characteristics included gender, age, body
mass index (BMI), comorbidities (diabetes mellitus [DM],
hypertension [HT], coronary artery disease [CAD], chronic
obstructive pulmonary disease [ COPD]), smoking, American
Society of Anesthesiologists (ASA) scores, laparoscopic or
open technique, surgery type and sarcopenia. The laboratory
tests included preoperative hemoglobin, hematocrit, serum
albumin and CRP levels, and postoperative third day levels
of CRP and serum albumin.

A recent review has demonstrated that perioperative
immunonutrition prevents postoperative complications's,
and so patients who were administered perioperative
immunonutrition in our clinic were also recorded according
to the current guidelines.!”

Furthermore, all patients who received a perioperative
blood transfusion, as a possible cause of postoperative
complications, were also recorded. The lengths of intensive
care unit and hospital stay were recorded to evaluate clinical
outcomes.
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Definition of Postoperative Complications

Complications occurring within 30 days of surgery
defined as postoperative complications. All
complications were categorized according to the Clavien-

were

Dindo classification system.'® Accordingly, grade I and II
complications were classified as minor complications, and
grade IIT and higher grade complications were classified as
major complications. CAR was calculated by dividing the
postoperative third day CRP value by the serum albumin
value. A Receiver Operating Characteristics (ROC) curve
analysis was used to determine the cut-off value for CAR.
Furthermore, the widely-accepted Charlson Comorbidity
Index (CCI) was used to assess the effects of patient
comorbidities. CCI is mostly used to estimate survival in
cancer patients, although a number of researchers have
found it to be useful also for estimating the clinical outcomes
of colon cancer patients.'*

Statistical Analysis

The study data were summarized as tabular descriptive
statistics and expressed as mean = standard deviation
or median (IQR) for continuous variables. Categorical
variables were expressed as numbers and percentages.
Numerical variables were tested for normality using a
Kolmogorov-Smirnov test. An Independent Samples t-test
and a Mann-Whitney U test were used for the comparison
of two independent groups for normally and non-normally
distributed numerical variables, respectively. Pearson’s
Chi-Square or Fisher’s Exact Tests were used to compare
categorical variables for differences. Risk factors for the
development of postoperative complications were analyzed
using univariate and multiple logistic regression models,
and the results were presented as odds ratio and at a 95%
confidence interval.

A ROC curve analysis was used to analyze the association
with the CRP and CAR variables, with the aim being to
differentiate postoperative complications. The optimal
cut-off values, 95% confidence interval and area under the
curve (AUC) were calculated based on Youden’s index using
DeLong’s method in the MedCalc Statistical Software Trial
version (MedCalc Software bvba, Ostend, Belgium; http:/
www.medcalc.org; 2015) program. Statistical analyses were
carried out using Jamovi (Version 1.0.7) and JASP (version
0.11.1) software, and a p-value of 0.05 was considered
significant in the statistical analyses.

Results

The mean age of study participants was 61.3+13.2 years.
Among study participants, there were 119 male and 94
female patients. Postoperative complications occurred in 87

(40.8%) patients. Based on the Clavien-Dindo classification,
25 (18.7%) patients developed major complications.
Additionally, 42 (19.7%) patients developed surgical site
infections. The median length of hospital stay was 8 days.
Table 1 presents a comparison of certain demographic and
clinical characteristics and the development of postoperative
complications. A univariate analysis revealed that the
development of complications was statistically significantly
associated with length of stay in the intensive care unit,
the length of hospital stay, perioperative blood transfusion
and laparoscopic surgery. Patients with postoperative
complications had longer stays in both intensive care and
hospital. Furthermore, postoperative complications were
statistically significantly associated with lower postoperative
albumin levels and higher postoperative third day CRP and
CAR levels (p=0.032, p=0.001, respectively). None of the
other comparisons revealed any statistically significant
differences (p>0.05 for each, Table 1).

Table 2 presents the cut-off values, calculated using a
ROC analysis based on the CRP and CAR variables and
the influence on postoperative complication development.
Accordingly, the cut-off value for CRP was 7.9 (sensitivity:
86.21; specificity: 36.51; and AUC: 0.646), meaning that
CRP was statistically significantly effective in differentiating
postoperative (p<0.001) (Figure 1).
Furthermore, the cut-off value for CAR was 4.3 (sensitivity:
51.72; specificity: 71.43; and AUC: 0.642), meaning that
CAR was found to be statistically significantly effective in
differentiating postoperative complications (p<0.001). The
comparison of the AUC values for CPR and CAR revealed
no superiority between the two (p=0.769).

complications

ROC Curve

Source of the Curve

CRP (Postoperative day three)
—— CRP [ Albumin Ratio

(Postoperative day three)
— Reference Line

Sensitivity

00 02 04 06 08 10

1 - Specificity

Figure 1. ROC curve analysis of postoperative 3* day CRP and CAR
values

CRP: C-reactive protein, CAR: C-reactive protein to albumin ratio
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Table 1. Comparison of certain demographic and clinical characteristics and the development of postoperative complications

All (n=213) No (n=126) Yes (n=87) p-value
Age 61.3£13.2 60.2£12.3 62.9+£14.3 0.158*
Gender (%)
Male 119 (55.9) 71 (56.3) 48 (55.2)
Female 94 (44.1) 55 (43.7) 39 (44.8) 0o70™
BMI (%)
<25 69 (32.4) 45 (35.7) 24 (27.6)
225 144 (67.6) 81 (64.3) 63 (72.4) 0207
Smoking (%) 56 (26.4) 37 (29.6) 19 (21.8) 0.270%*
Perioperative immunonutrition (%) 103 (48.4) 65 (51.6) 38 (43.7) 0.319%*
Sarcopenia (%) 82 (42.7) 47 (41.2) 35 (44.9) 0.724%%
HT (%) 69 (32.4) 37 (29.4) 32 (36.8) 0.323%*
DM (%) 45 (21.1) 27 21.4) 18 (20.7) 0.999%*
COPD (%) 14 (6.6) 5(4.0) 9 (10.3) 0.118%*
CAD (%) 42 (19.7) 24 (19.0) 18 (20.7) 0.904**
Intensive care unit stay (day), (median) 1.0 [1.0- 1.0] 1.0 [1.0- 1.0] 1.0 [1.0- 1.0] 0.001##**
Length of hospital stay (day), (median) 8.0 [7.0- 14.0] 7.0 [6.0- 8.0] 15.0 [12.0- 20.0] 0.001##**
Operation time (min), (median) 210.0 [160.0- 250.0] 220.0 [166.2- 250.0] 210.0 [160.0- 260.0]  0.931***
Perioperative blood transfusion (median) 0.0 [0.0- 2.0] 0.0 [0.0- 2.0] 1.0 [0.0- 2.5] 0.003%%*
Anterior resection (%) 42 (19.7) 24 (19.0) 18 (20.7) 0.904%*
Low anterior resection (%) 74 (34.7) 43 (34.1) 31 (35.6) 0.936%*
Right hemicolectomy (%) 57 (26.8) 32 (25.4) 25 (28.7) 0.701%*
Left hemicolectomy (%) 19 (8.9) 13 (10.3) 6(6.9) 0.538%*
Subtotal colectomy (%) 52.3) 2(1.6) 334 0.401%*
Total colectomy (%) 1(0.5) 1(0.8) 0 (0.0) 0.999%*
Transverse colectomy (%) 3(1.4) 324 0 (0.0) 0.272%*
Loop ileostomy (%) 45 (21.1) 23 (18.3) 22 (25.3) 0.287%*
Miles (%) 12 (5.6) 8 (6.3) 4 (4.6) 0.765%**
Harttman (%) 2 (0.9) 1(0.8) 1(1.1) 0.999%*
Laparoscopic (%) 52 (24.4) 39 (31.0) 13 (14.9) 0.012%*
ASA 23 (%) 141 (66.2) 81 (64.3) 60 (69.0) 0.574%*
Charlson Comorbidity Index (median) 3.0 [2.0- 4.0] 3.0 [2.0- 4.0] 4.0 [2.0- 5.0] 0.057%**%
Charlson Comorbidity Index (%)
>2 174 (81.7) 101 (80.2) 73 (83.9) 0.606%*
<2 39 (18.3) 25 (19.8) 14 (16.1) 0.606%*
Preoperative hematocrit 34.9+5.6 35.4+5.8 34.3+5.3 0.188*
Preoperative albumin (mg/dL) 4.1+0.5 4.1+0.5 4.1+0.4 0.580*
Preoperative CRP (mg/dL), (median) 0.7 [0.3-1.7] 0.6 [0.3-1.4] 0.8 [0.3-1.9] 02525
Albumin (Postoperative 3™ day) 3.0+0.4 3.1+0.4 3.0+0.4 0.032*
CRP (Postoperative 3™ day), (median) 11.0 [7.8-16.0] 10.0 [6.0- 14.0] 13.0 [9.0- 19.5] 0.001%%**
CAR (Postoperative 3™ day), (median) 3.6 [2.4-5.3] 3.2 [1.9-4.8] 4.4 [2.8-6.2] 0.001%**

BMI: Body mass index, HT: Hypertension, DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CAD: Coronary artery disease,
CRP: C-reactive protein
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Based on the CAR cut-off value, 132 patients were classified
as low CAR (£4.3) and 81 patients as high CAR (>4.3)
groups. Table 3 presents a comparison of certain clinical
parameters by CAR. Accordingly, the (median) length of
hospital stay was statistically significantly longer in the
high CAR (>4.3) group (p=0.001), while the laparoscopic
surgery rate was statistically significantly lower in the high
CAR group (p=0.039).

A multivariate analysis model was then applied to determine
the risk factors from the univariate analysis that were
independently associated with postoperative complications
(Table 4). First, a univariate logistic regression model was

analyzed, and all variables included in the model were
found to be statistically significant (p<0.05 for each, Table
4). An analysis of the multiple logistic regression model
revealed that perioperative blood transfusion (OR=1.3; 95%
CI=1.08-1.55) and CAR (OR=1.2; 95% CI=1.05-1.35) were
independent risk factors for postoperative complications
(p=0.005 for each).

Discussion

The present study demonstrated postoperative CAR to be an
independent and a significant risk factor for postoperative
complications among 213 patients who underwent curative

Table 2. ROC analysis results of postoperative complication based on CRP and CAR variables

CRP 0.646 86.21 36.51 >7.9
CAR 0.642 51.72 71.43 >4.3

0.578-0.710
0.574- 0.706

<0.001
<0.001

0.769

CRP: C-reactive protein, CAR: C-reactive protein to albumin ratio, CI: Confidence interval, ROC: Receiver operating characteristic, AUC: Area under

the curve

Table 3. Comparison of certain clinical parameters based on CAR levels of patients

BMI (%)

<25 69 (32.4)
>25 144 (67.6)
Smoking (%) 56 (26.4)
Perioperative immunonutrition (%) 103 (48.4)
Sarcopenia (%) 82 (42.7)

6" month survival (%) 6(2.8)

HT (%) 69 (32.4)
DM (%) 45 (21.1)
COPD (%) 14 (6.6)
CAD (%) 42 (19.7)
Intensive care unite (day), (median) 1.0 [1.0- 1.0]
Length hospital stay (day), (median) 8.0 [7.0- 14.0]
Laparoscopic (%) 52 (24.4)
Charlson Comorbiditiy Index (%)

> 174 (81.7)
<2 39 (18.3)
Clavian dindo (%)

<3 109 (81.3)
>3 25(18.7)

45 (34.1) 24 (29.6) 0.600*
87 (65.9) 57 (70.4)

35 (26.7) 21 (25.9) 0.999*
64 (48.5) 39 (48.1) 0.999*
50 (42.4) 32 (43.2) 0.999*
32.3) 3@3.7) 0.676*
41 31.1) 28 (34.6) 0.704*
28 (21.2) 17 (21.0) 0.999*
10 (7.6) 4(4.9) 0.639*
24 (18.2) 18 (22.2) 0.588*
1.0 [1.0- 1.0] 1.0 [1.0- 1.0] 0.775%*
8.0 [7.0- 11.0] 10.0 [7.0- 16.0] 0.001**
39 (29.5) 13 (16.0) 0.039*
103 (78.0) 71 (87.7) 0.114*
29 (22.0) 10 (12.3)

65 (86.7) 44 (74.6) 0.119*
10 (13.3) 15 (25.4)

BMI: Body mass index, HT: Hypertension, DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CAD: Coronary artery disease,
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Table 4. Univariate and multiple logistic regression analyses of the factors affecting postoperative complication development

Perioperative blood tx 1.35[1.13-1.62]
Laparoscopic: Yes vs. No 0.39 [0.19-0.79]
Albumin (postoperative 3" day) 0.47 [0.23-0.96]
CRP (postoperative 3™ day) 1.08 [1.03-1.12]
CAR (postoperative 3™ day) 1.21 [1.08-1.35]

0.001 1.3 [1.08-1.55] 0.005
0.009 0.48 [0.23-1.01] 0.055
0.038 1.18 [0.51-2.76] 0.698
< 0.001 - -

< 0.001 1.2 [1.05-1.35] 0.005

Dependent variable: Presence of Post-op complication. Bold p values were considered statistically significant (p<0.05). OR: Odds ratio, LR: Logistic
regression, ClI: Confidence interval, CRP was not included in the multiple model due to multicollinearity problems.

CRP: C-reavtive protein

surgical resection due to colorectal cancer. Furthermore,
the ROC analysis revealed that high CAR values prolonged
the hospital stays, and that postoperative CAR was higher in
patients who had not undergone laparoscopic surgery.

CRP is an acute phase reactant that is synthesized by the
liver. Elevated CRP serum levels induce the release of
the inflammatory cytokines associated with cancer. In
addition, serum albumin level is a commonly used marker
for nutritional status, and is associated with the chronic
inflammatory process that activates cytokines like IL-1 and
TNF-a.?!** Recent studies have demonstrated that a systemic
inflammatory response after surgical trauma is associated
with poor outcomes, which was established with serum
levels of CRP and albumin.?*** A recent study reported that
CRP alone was not a sufficient determining factor indicating
inflammation in the early postoperative period.”

Ge et al. conducted a study to determine postoperative
complications in the early period after colorectal surgery,
and established a ratio using CRP and albumin together.
They found that the postoperative third day CAR value had a
higher diagnostically accurate association with postoperative
complications than CRP (predictive value [PPV] for CRP:
79.1%; PPV for CAR: 81.4%). Additionally, the CAR cut-
off value was found to be 2.2, and an independent risk
factor for postoperative complications (AUC of CAR was
0.779, sensitivity was 0.748, specificity was 0.695)."" A
recent study by Man et al,, in turn, compared modified
GPS, CAR, postoperative GPS and CRP values to determine
postoperative complications after colorectal cancer surgery.
The authors reported that the postoperative third day CAR
value was more useful than the other markers among all of
these scoring systems (AUC: 0.711, PPV: 83.2%); the cut-off
value was 2.6 (sensitivity: 51.3%, specificity: 87.8%); and
the postoperative complication rate was higher in those with
high CAR (=2.6) values.?

Ourstudy had alarger sample size than the two similar studies
identified, but established a postoperative complication
rate that was lower than those two studies (40.8%).''%¢
Different to these studies, we found the CAR cut-off value
to be 4.3 (sensitivity: 51.72, specificity: 71.43, and AUC:
0.642). Despite the lower specificity and AUC values, the
multiple logistic regression analysis revealed CAR to be an
independent risk factor for postoperative complications,
which was consistent with other studies. Furthermore,
an AUC value of >0.5 is statistically a good predictor of
Other studies.'!?¢

major and minor postoperative complications, based on the

postoperative complications. found
Clavien-Dindo classification, to be statistically significantly
lower in the low CAR group, whereas no statistically
significant association was identified between patients with
postoperative minor and major complications, and CAR in
the present study. On the other hand, our study reported
longer hospital stays and lower laparoscopic surgery rates in
the high CAR group.

Once again, the studies by Man et al.?°, and Ge et al.!! failed
to identify any statistically significant association between
laparoscopic surgery and postoperative complications,
while the present study identified a lower postoperative
complication rate among patients undergoing laparoscopic
surgery. In a similar vein, literature contains a number of
studies reporting reduced postoperative complication rates
and shortened hospital stays with laparoscopic surgery
when compared to open surgery.*”*

Another point to emphasize about the present study is the
identification of a perioperative blood transfusion as an
independent risk factor for postoperative complications. In
a recent meta-analysis it was indicated that transfusions can
lead to infections, and pulmonary, cardiac, anastomotic and
overall complications among patients undergoing colorectal
cancer surgery.”
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Although there was no statistically significant association
between CCI and postoperative complications (p=0.057),
postoperative complications were found to be more
common among patients with a higher median CCI value
(>3). Similar to the present study, Huang et al.*® reported
more postoperative complications in the group with CCI =3
among elderly colorectal cancer patients who had undergone
laparoscopic surgery.

Additionally, two recent meta-analyses reported high
preoperative CAR to be associated with poor prognosis
and disease-free survival in colorectal cancer patients.’*>
Our study made no investigation of the link with survival,
although further studies may analyze the relationship
between postoperative CAR and prognosis and disease-free
survival in colorectal cancer patients.

Study Limitations

There are some limitations in the present study, first
and foremost among which is its retrospective, single-
center design. Second, CAR was not compared with other
inflammatory scoring systems, and so it could not be
established whether or not it was superior to other markers.
As such, there is a need for prospective, multi-center
and large-scale studies with a larger sample size for the
comparison of other markers.

Conclusion

Despite the lack of comparison with other inflammatory
markers, CAR is an easy to use and independent ratio for
clinicians that allows the early postoperative determination
of complications. Especially today, when there are still high
postoperative complication rates after colorectal surgery, it
is of vital importance to identify and manage postoperative
complications in the early period with a view to shortening
hospital stays, decreasing hospital costs and improving the
quality of life of patients.
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Seasonal Pattern of Diverticular Disease Admissions in
Central Anatolia

Orta Anadolu’da Divertiktler Hastalik Bagvurularinin Mevsimsel Paterni
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[T ABSTRACT -

Aim: In the present study, we aimed to investigate the seasonal characteristics of presentations to the hospital due to diverticular disease.

Method: The patients who were admitted to the hospital between January 1%, 2015 and January 1%, 2020 due to diverticular disease were included
in the study. The study was designed retrospectively. The patients were divided into groups according to the treatment method, namely Group 1:
patients who received surgical treatment, and Group 2: patients who received medical treatment. Age, sex and seasonal periods were compared. Also,
the patients were separated into three groups according to age: those between 18 and 40 years of age, those between 40 and 60 of age and those over
60 years of age. The sex and the treatment methods of the patients were also examined in the season groups

Results: One hundred fifty seven patients participated in our study. Group 1 consisted of 39 patients and Group2 consisted of 118 patients.
Presentations to the hospital with acute diverticulitis occurred most frequently in the winter (39.5%). The average age was higher in Group 1 (60.61
vs 54.42, p=0.030). The sex distribution was similar in the groups (p=0.152). Winter was dominant in treatment groups (30.8% vs 42.4% p=0.060).
In winter, the average age of the patients who received surgical treatment was higher than those who received medical treatment (68 vs 50 p=0.001).
In winter, all patients who received surgical treatment were over 60 years of age. In summer, the ratio of patients who received medical treatment was
highest for the group over 60 years of age (p=0.040).

Conclusion: In our study, we displayed the seasonal change in hospital admissions due to diverticular disease. We detected an increased rate of
presentations to the hospital in winter. Selection of the treatment method did not display a seasonal variation. However, when we made an additional
evaluation according to the age groups, it was seen that greater number of patients who were older than 60 years received surgical treatment in winter
whereas the greater number of them received medical treatment in summer. Pathophysiological mechanism of this change could not be fully revealed.
Keywords: Diverticular disease, seasonal change, surgical treatment

Jmmosers |

Amag: Bu calismada divertikiler hastalik sebebiyle hastaneye basvurunun mevsimsel egilimlerini arastirmay1 amacladik.

Yontem: 1 Ocak 2015 ile 1 Ocak 2020 yillar1 arasinda divertikiiler hastalik nedeniyle hastaneye yatirilan hastalar calismaya dahil edildi. Calisma
retrospektif olarak dizayn edildi. Hastalar tedavi yontemine gore Grup 1: cerrahi ve Grup 2: medikal olmak tuzere iki gruba ayrildi. Yas, cinsiyet ve
mevsimsel donem karsilastirildi. Ayrica hastalar yasa gore 18-40, 40-60, 60 istit olmak tizere ti¢ gruba ayrildi. Hastalarin cinsiyeti ve tedavi yontemi
de mevsim gruplarinda incelendi.

Bulgular: Calismamiza 157 hasta katildi. Grup 1 cerrahi: 39, Grup 2 medikal: 119 hastadan olusuyordu. Akut divertikulit nedeniyle basvuru en sik kis
mevsiminde olmustu (%39,5). Grup 1'de yas ortalamas1 daha ytiksekti (60,61 vs 54,42 p=0,030). Gruplarda cinsiyet dagilimi benzerdi (p=0,152). Her
iki grupta da kis mevsimi agirliktaydi (%30,8 vs %42,4 p=0,060). Kis mevsiminde cerrahi tedavi uygulanan hastalarin yas ortalamasi medikal tedavi
alanlardan fazlaydi (68 vs 50 p=0,001). Kis mevsiminde cerrahi tedavi uygulanan hastalarin hepsi 60 yasin tistiindeydi. Yaz mevsiminde ise medikal
tedavi uygulanan hasta orani 60 yas ustit grupta en fazlaydi (p=0,040).

Sonuc: Calismamizda divertikuler hastalik sebebiyle hastaneye yatisin mevsimsel degisimini gosterdik. Kis mevsiminde artmis bir basvuru orani
saptadik. Tedavi yontemi secimi mevsimsel varyasyon gostermiyordu. Fakat yas gruplarina gore ayrica degerlendirdigimizde kis aylarinda 60 yas tstit
daha cok cerrahi tedavi alirken yaz aylarinda 60 yas ustit daha cok medikal tedavi almisti. Bu degisimin patofizyolojik mekanizmasi tam olarak ortaya
koyulamamuistir.

Anahtar Kelimeler: Divertikiler hastalik, mevsimsel degisim, cerrahi tedavi
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Introduction

Diverticular disease consists of various pathologies
associated with diverticula in the colon. Diverticular disease
of the colon is prevalent in industrialised countries. It has an
important influence on patient health and healthcare costs.!
The prevalence of colonic diverticulosis has a tendency to
increase worldwide probably due to lifestyle changes in
various populations.? The pathophysiology of diverticulosis
and/or diverticulitis is challenging to describe. Diverticulitis
may be caused by a combination of triggering factors or a
single factor.!

The concept of seasonal change is well known in medical
literature. The seasonal patterns of some gastrointestinal
diseases such as inflammatory bowel disease, acute infective
gastroenteritis, upper gastrointestinal tract bleeding, peptic
ulcer, acute pancreatitis, acute cholecystitis and acute
appendicitis have been demonstrated.**’

The seasonal pattern of diverticular disease has not been
fully revealed. Studies have shown that the number of
patients who present to the hospital with acute diverticulitis
increases in summer months.®” The aetiology of this
seasonal variation is uncertain. Diet changes according to
seasons, dehydration, alterations in colon motility, changes
in infectious diseases and seasonal fluctuations in vitamin
D levels may play a role in the aetiology.® In the literature,
these seasonal differences have mostly been associated
with exposure to ultraviolet (UV) light, which makes an
important contribution to serum vitamin D levels. Given the
geographical and seasonal differences, the number of cases
presenting with diverticulitis were considerably higher in
geographical regions with low UV light level.®

In this study, considering evidence in literature as baseline,
we aimed to investigate whether there was a difference
between hospital admission ratios and treatment methods
and to explore the relation of these differences in different

age groups.

Materials and Methods

Patients admitted to the General Surgery Department of
Erciyes University Faculty of Medicine with a pre-diagnosis
of acute diverticulitis between 1 January 2015 and 1 January
2020 was included in the study. Patients who had missing
clinical data or who were <18 years old were excluded
from the study. Patients were diagnosed as having acute
diverticulitis based on their clinical history and imaging
methods. By examining patient files and hospital information
system records, a common database was created. Patient
information retrieved from this database was evaluated
retrospectively.

The study was performed in accordance with the ethical
rules based on the principles of the Declaration of Helsinki.
Patients were grouped according to the seasons of their
admission to the hospital and were compared in terms
of age, sex and treatment. Patients were divided into two
groups in terms of the treatment method, i.e. surgical group
and medical group. Percutaneous drainage was considered a
medical treatment. Moreover, the patients were divided into
three groups according to age: 18-40, 40-60 and >60 years.
Sex and treatment methods were also examined according
to seasonal groups.

This study was carried out in a university hospital, which
is a tertiary hospital that provides services to five million
people in Kayseri, located in the Middle Kizilirmak region of
Turkey, near Central Anatolia and Taurus Mountains. It is
located between latitudes 37°45" north and 38°18’ north and
longitudes 34°56" east and 36°58' east. The city centre of
Kayseri has an altitude of 1054 m. Kayseri has predominantly
steppe climate. The summers are hot and dry, and the
winters are cold and snowy. We obtained weather data of
cities from the Turkish state meteorological service (http://
tistik.
aspx). In the Northern Hemisphere, the seasons are described

www.mgm.gov.tr/veridegerlendirme/ilveilceler-ista-

as winter (December-February), spring (March-May), summer
(June-August) and autumn (September-November).

Statistical Analysis

In the statistical analysis, SPSS 23.0 software program
(IBM Corp., Armonk, NY, USA) was used. Categorical
measurements weresummarised asnumbersand percentages,
summarised as

and continuous measurements were

average, standard deviation and minimum-maximum.
The compliance of variables to normal distribution was
examined using visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov/Shapiro-
Wilk tests). In the comparison of categorical variables,
chi-square test and Fisher’s exact test were employed. In
variables that did not comply with a normal distribution,
Mann-Whitney U test was used. Statistical significance level

was taken as 0.05 in all tests.

Results

In this study, 157 patients participated in our study. The
surgical and medical groups consisted of 39 and 118
patients, respectively. Of the patients who received surgical
treatment, 21 underwent colon resection with or without
faecal diversion and anastomosis and 18 patients underwent
Hartmann’s procedure. The average patient age was 55.96.
The sex distribution was comparable. The most frequent age
group was 40-60 years (40.8%). The predominant season of
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hospital admission due to acute diverticulitis was the winter
(39.5%). Data are shown in Table 1 and Graphic 1.

On average, the surgical group was older than the medical
group (60.61 vs 54.42 p=0.030). The sex distribution were
comparable in both groups (p=0.152). The winter season
was dominant in the treatment groups (30.8% vs 42.4%,
p=0.060). Seasonal variation of diverticular disease between
the treatment groups is shown in Table 2.

In autumn, a higher number of female patients received
medical treatment (50% vs 80%, p=0.049). In winter,
on average, the patients in the surgical group were older
than those in the medical group (68 vs 50, p=0.001), and

Table 1. Seasonal variations of diverticular disease

Age [( SD) (mi S 55.96+15.51
¢ [(mean = min-max
< (21-90)
Male 77 (49.0)
Sex
Female 80 (51.0)
Winter 62 (39.5)
Spring 34 21.7)
Season
Summer 19 (12.1)
Autumn 42 (26.8)
18-39 30 (19.1)
Age groups, years 40-60 64 (40.8)
>61 63 (40.1)

max: Maximum, min: Minimum, SD: Standard deviation

all patients who underwent surgical treatment were >60
years old. In summer, the ratio of those who received
medical treatment was the highest in the group aged >60
years (p=0.040). Case distribution of age groups and sex by
seasons is shown in Table 3.

Discussion

In this study, where hospital admissions due to diverticular
disease and treatment methods were examined, the number
of hospital admissions due to diverticular disease increased
in the winter and the treatment methods were not associated
with seasons.

The prevalence of diverticular disease is comparable for male
and female patients. However, diverticular disease occurs in
<10% of patients aged <40 years and in 50%-70% of patients
aged 80 years, and prevalence increases considerably with
age. Studies conducted within the last 10 years have also

Medical

Surgical Total

62

34

28 19
12
10 12
\6_”’_’/
9
Winter Spring Summer Autumn

Graphic 1. Distribution of diverticular disease admissions according to
seasons and the numbers indicate the number of patients

Table 2. Seasonal variation of diverticular disease according to treatment groups

Age [( SD) (mi N 60.61x11.91
e [(mean + min-max
: (36-80)
Male 23 (59.0)
Sex
Female 16 (41.0)
Winter 12 (30.8)
Spring 6 (15.4)
Season
Summer 9(23.1)
Autumn 12 (30.8)
18-39 4(10.3)
Age groups, years 40-60 12 (30.8)
>61 23 (59.0)

max: Maximum, min: Minimum, SD: Standard deviation

54.42+16.29
(21-90)

54 (45.8)
64 (54.2)
50 (42.4)
28 (23.7)
10 (8.5)

30 (25.4)
26 (22.0)
52 (44.1)
40 (33.9)

0.030

0.152

0.060

0.018
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Table 3. Case distribution of age groups and sex according to seasons

Male 10 (83.3) 28 (56.0)

Winter 0.081
Female 2 (16.7) 22 (44.0)
Male 4(66.7) 14 (50.0)

Spring 0.458
Female 2 (33.3) 14 (50.0)
Male 3(33.3) 6 (60.0)

Summer 0.245
Female 6 (66.7) 4 (40.0)
Male 6 (50.0) 6 (20.0)

Autumn 0.049
Female 6 (50.0) 24 (80.0)
Winter 68.33+5.58 50.28+17.28 0.001
Spring 62.33+14.03 52.21+11.40 0.067

Seasons and age
Summer 58.88+8.82 67.20+13.75 0.140
Autumn 53.33+13.64 59.13+£16.51 0.288
18-39 0 (0.0) 16 (32.0)

Winter 40-60 0(0.0) 20 (40.0) 0.000
>61 12 (100.0) 14 (28.0)
18-39 0 (0.0) 6(21.4)

Spring 40-60 4 (66.7) 16 (57.1) 0.436
>61 2 (33.3) 621.4)
18-39 0 (0.0) 0 (0.0)

Summer 40-60 6 (66.7) 2 (20.0) 0.040
>61 3(33.3) 8 (80.0)
18-39 4 (33.3) 4 (13.3)

Autumn 40-60 2 (16.7) 14 (46.7) 0.134
>61 6 (50.0) 12 (40.0)
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investigated the incidence and disease progression in faecal peritonitis is more inclined to operative treatmen

young patients with diverticulitis.'® In a population study
that analysed 267,000 patients presenting with acute
diverticulitis between 1998 and 2005, an increase of 26%
in the total was seen in the number of admissions due to
diverticulitis from 1998 until 2005. The increase rate was
higher in patients aged 18-44 years than in older patients
(82% vs 36%, respectively). In that study, diverticulitis
dominantly occurred in young male patients, and the disease
had a more aggressive course with high rates of complication
and recurrence.'® In the present study, sex distribution was
consistent with the literature, and the incidence was higher
in patients aged >40 years.

Acute diverticulitis is accompanied by diverse clinical
scenarios ranging from pericolonic inflammation to faecal
peritonitis. Planning for patients with purulent peritonitisand

Traditional treatment of mild acute diverticulitis has
focused on antibiotics, pain control and bowel rest. These
treatment principles have been examined recently. In the
latest guidelines issued by the American Gastroenterology
Society Institute, the recommendation for acute diverticulitis
without abscess is the administration of selective antibiotics
according to the characteristics of the patient, instead of the
routine use of antibiotics.” In 1923, Hartmann’s resection
was described as an alternative to abdominoperineal
resection for patients with rectal cancer. This procedure has
rapidly become the most frequently applied procedure for
patients with perforated diverticulitis over time. In selected
emergent cases, loop ileostomy with sigmoid resection and
primary anastomosis may be performed.'* In our series, the
treatment method was planned according to the patient’s
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clinical status and disease severity. Our medical treatment
consisted of bowel rest and antibiotherapy as recommended
in the literature. While planning the surgical treatment
method, we considered the degree of peritonitis and the
general status of the patient. Patients for whom we planned
surgical treatment had advanced age. Especially, for patients
aged >060 years, our surgical treatment ratio was higher, and
this could be associated with the deteriorated clinical status
due to increasing age.

In the latest studies published in the literature, geographical
and seasonal changes were observed in hospital admissions
fordiverticulitis.®"®!' Based on this observation, diverticulitis
risk was associated with UV radiation exposure and vitamin
D serum levels. Some observational retrospective studies
have argued that the diverticulitis rate was lower in the
winter, the admission rate was higher in low UV regions
than in high UV regions, and there was an inverse ratio
between 25-hydroxyvitamin D serum levels and hospital
admission for diverticulitis.*!?

Based on the literature, the seasonal distribution of hospital
admissions due to diverticular disease has not been
established. In their study conducted in Denmark, Hupfeld
et al.”® found that hospital admissions due to diverticular
disease were most frequent in autumn, with a rate of 26.1%.
In Canada, Warner et al.'* could not find a seasonal relation
in the rates of hospital admissions due to diverticular
disease. In the United States, Ricciardi et al.” demonstrated
a seasonal cyclic fluctuation where the highest incidence
was noted in the summer months for hospital admissions
due to acute diverticulitis. They explained that infectious
conditions increase in summer and related with diet
changes, which was associated with greater consumption of
fruits and vegetables in the summer and indigestible food
materials that affect the lumen of the diverticulum caused
by diet variations. Another probable factor that could be
associated with the seasonal variation in the incidence of
diverticulitis was changes in the intake of food-containing
fibre.”

In their study, Adler et al.® included countries from different
hemispheres and showed that hospital admissions due to
diverticulitis increased in summer, and this finding was valid
internationally and in both hemispheres. They attributed
this situation to the argument that seasonal changes in
diet, physical activity and medicine intake could trigger
diverticulitis and to the probable increase in sensitivity
to diverticulitis by stool stasis associated with slowing of
the colonic passage caused by relative dehydration in the
summer.®

In Italy, Manfredini et al.* demonstrated a cyclic pattern with
two phases in hospital admissions due to acute diverticulitis

peaking in autumn and spring. Moreover, they showed that
winter could represent as a low-frequency but high-risk
season and that mortality cases peaked only in winter.*

In the United States, Maguire et al.® observed a higher rate
of geographical and lower rate of seasonal variation among
young patients. Moreover, seasonal change was more
prominent among Caucasian patients than among African-
American patients. In the same study, the seasonality rates
were higher among rural hospitals and the source of these
differences could be related to vitamin D levels.®

Unlike previous studies, we detected an increased rate of
hospital admissions in winter. The selection of treatment
method did not demonstrate seasonal variation. However,
on evaluation according to age groups, a high number of
patients aged >60 years received surgical treatment in
winter and a high number received medical treatment in
summer. The finding that a high number of older patients
received surgical treatment in winter may be related to the
delay in presenting to the hospital due to winter conditions.
Similarly, this situation can be explained by the low-fibre
diet in winter. In another study in our region, we found
an increase in hospital admissions due to appendicitis in
winter.?

The reason for this tendency is uncertain. The pathogenesis
of diverticular disease is probably multifactorial. Seasonal
changes in different geographical zones and diet and
lifestyle changes in similar geographical regions may cause
this seasonal pattern.

The most important limitations of this study were its
retrospective design, small sample size and single-centre
setting. However, given the limited number of studies on
this subject, we believe that our study makes a contribution
to the literature.

Conclusion

In this study, we showed the seasonal change in
hospital admissions due to diverticular disease, but the
pathophysiological mechanism of this change could not be
fully revealed. Thus, there is a need for multicentre studies
on this subject. Our results suggest that there exists a
seasonal risk factor shared in international populations and
that this situation warrant further research to explain the
pathophysiology of this common disease.
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How Can We Manage the Therapeutic Approach of
Acute Diverticulitis Regarding the Number of Attacks?

Akut Divertikilit Tedavisi; Atak Sayisina Goére Yaklasim Nasil Olmalidir?

@ Yiiksel Altinel, ® Nadir Adnan Hacim, ® Merve Tokogin, ® Serhat Meri¢, ® Ahmet Akbas

University of Health Sciences Turkey, Bagcilar Training and Research Hospital, Clinic of General Surgery, istanbul, Turkey

[HT ABSTRACT I ——

Aim: The risk of acute diverticulitis (AD) increases with each attack and the decision of therapeutic management is getting more complicated. We
aimed to investigate the effective features of the number of attacks.

Method: Two hundred thirty six patients with AD defined by computerized tomography were retrospectively analyzed according to the number of
attacks (1, 2, and >3).

Results: 45.8% patients were female. The mean age was 58.3+12.7 years old, mean body mass index was 28.8+6.5 kg/m?. Elective colonoscopy of
AD was mostly localized in the left colon (p<0.05). The majority of the patients had a conservative treatment regardless of several attacks (81.4%).
The percentage of patients received a conservative treatment (83.6% vs 81.1% and 75.5%) and radiological abscess drainage (10.5% vs 5.7% vs 6.1%)
were higher in the patients with first attack (p=0.012). The percentage of patients undergone abscess drainage by open surgery (0.7% vs, 5.7% vs
12.2%) was higher in the patients with >3 attacks, while the number of segmental colon resection (7.5% vs 61% vs 5.2%) was higher in the patients
with 2 attacks (p=0.012). The increase in Hinchey classification had an impact on the invasive interventions regarding the clinical parameters of AD
[odds ratio (OR): 0.052; 95% confidence interval (CI): 0.022-0.126; p<0.001]. The patients with older age were more likely to be treated with surgical
interventions (OR: 0.960; 95% CI: 0.918-1.003; p=0.07).

Conclusion: The increases in Hinchey classification with older age has a potential impact among the invasive abscess drainage and surgical intervention
regarding the severity of each attack of AD.

Keywords: Abdominal abscesses, acute diverticulitis, colonoscopy

11 CZ

Amac: Akut divertikulit (AD) riski her atakta artmakta ve tedavi yonteminin karari daha karmasik hale gelebilmektedir. Calismamizda atak sayisini
etkileyen faktorleri arasirmay1 amacladik.

Yontem: Bilgisayarh tomografi ile tammlanmis 236 AD hastasi retrospektif olarak atak sayisina (1, 2 ve 23) gore degerlendirildi.

Bulgular: Hastalarin %45,8i kadindi. Ortalama yas 58,3+12,7, ortalama viicut kitle indeksi 28,8+6,5 kg/m? idi. Yapilan elektif kolonoskopilerde
hastalik, cogunlukla solda (sol kolon %60,2 ile sag kolon %10,6) solda lokalize idi. Hastalarin buyuk bir kismina, atak sayisindan bagimsiz olarak
konservatif tedavi (%81,4) verildi. Hastalara ilk ataklarinda %83,6 oraninda konservatif tedavi ve %10,5 oraninda radyolojik apse drenaji uyguland:
(p=0,012). Uc ve daha fazla atak gecirenlerde siklikla agik cerrahi ile apse drenaji yapildi (%12,2). Tki atak geciren hastalarda ise segmental kolon
rezeksiyonu sayisi (%7,5) daha ytiksek oranda izlendi (p=0,012). Hinchey simiflamasina gore evre, AD tedavisinde invaziv yontemlerin kullanilmasinda
anlaml derecede etkilidir [odds ratio (OR): 0,052; %95 guven araligi (GA): 0,022-0,126; p<0,001]. Tleri yaslarda hastalara daha cok cerrahi tedavi
uygulanmistir (OR: 0,960; %95 CI: 0,918-1,003; p=0,07).

Sonug: Hinchey siniflamasina gore ileri evre ve yasla birlikte, gecirilen AD ataginin siddetine bagh olarak hastalarda cerrahi apse drenaji veya cerrahi
mudahale ihtiyacinda potansiyel bir artis izlenmistir.
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Introduction

Acute diverticulitis (AD)
disease that occurs in 25% of patients with diverticulosis,

is a serious inflammatory

involving the colon. AD is frequently encountered in the
emergency room of general surgery due to the severity of
its consequences. Up to 20% of patients hospitalised for AD
need surgery for septic, haemorrhagic and/or obstructive
complications.! The diagnosis of AD is performed by a
clinical examination and abdominal tomography. In general,
AD occurs in attacks, and its characterisation is based on
the patient’s presentation at the time of the initial attack
of AD and on the appearance of disease on computerised
tomography imaging during the initial visit.>>*
Approximately 10% of patients with diverticulitis develop
complications, such as an abscess or free perforation,
which require close observation and further treatment
with antibiotics, percutaneous drainage or open surgery.>’
The risk of complications increases with each attack of
AD. As a result of radiological imaging performed in each
attack or during follow-up, the choice of conservative or
elective or surgical intervention is made according to the
Hinchey stage, a widely used classification of the degree
of intraperitoneal contamination.®” Elective surgery is
generally delayed at least 6 weeks after the first episode so
that the inflammation and infection resolve considerably.
Unfortunately, emergency surgery cannot be postponed
in some situations, and in these cases, the magnitude
of intraperitoneal contamination dictates the choice of
reconstruction. Generally, with localised contamination,
observed in grades I and II, a primary anastomosis without
a protective ostomy can be performed, while with more
diffuse contamination, observed in grades III and IV, a two-
stage procedure is generally preferred; either a Hartmann’s
procedure or a primary anastomosis with a protective
proximal diverting stoma.?

Recurrent diverticulitis can occur in 20%-35% of patients
after a first acute attack of AD treated non-surgically.’ Rarely,
it can also present in patients after resection for sigmoid
diverticulitis despite complete remission. Moreover, 36%
of people have ongoing abdominal symptoms after the first
episode of diverticulitis.’® As the incidence of diverticulitis
increases, the risk of recurrent attacks is expected to increase
with each attack. There is insufficient literature to determine
the management of AD in each admission of a patient who
has never undergone surgical intervention for AD before the
primary attack. Historically, surgery was advised after two
attacks of AD and after the first attack in patients younger
than 40 years.!! This has been challenged recently by a new
approach to individualise treatment depending on the rates
of previous AD events and frequency of attacks as well as the

patient’s immune status and the presence of complications
such as chronic pain.*® In this study, we aimed to investigate
the effect of the number of attacks on the follow-up of
patients with a surgical or conservative approach, as well
as the decision to perform emergency surgery in AD cases.

Materials and Methods

The study protocol was approved by the Clinical
Research Ethics Committee of the Bagcilar Training
and Research Hospital of Health Science University (no:
2020.01.2.02.012). All procedures performed in this study
involving human participants followed the ethical standards
of the institutional research committee and the 1964 Helsinki
declaration and its later amendments or comparable ethical

standards.

Study Population

Patients (236) who applied to University of Health Sciences
Turkey, Bagcilar Training and Research Hospital between
June 2016 and January 2020 and were diagnosed with AD
according to a clinical examination, radiological imaging
and elective colonoscopy were included in the study
and analysed retrospectively. The medical records were
evaluated. All readmissions to the emergency unit and
medical care received after discharge at our facility were
captured to documents. Patients older than 18 years who
underwent elective colonoscopy for a primary diagnosis of
diverticulitis were included in the final analysis and divided
into three groups according to the number of diverticulitis
attacks as Attack 1 (applied for only 1 attack), Attack
2 (applied for 2 attacks) and Attack >3 (applied for 3 or
more attacks). Patients younger than 18 years and those
who underwent colectomy with a diagnosis of colon or
rectal cancer or inflammatory bowel diseases or benign
diseases were excluded from the study. We performed a
colonoscopy during the follow-up period on patients who
had been previously diagnosed with diverticulitis clinically
and radiologically. If the patient had a colonoscopy without
an accurate diagnosis of diverticulitis, it was excluded.

Variables and Outcomes

The demographic, radiological and per-operative clinical
findings and haematological parameters at admission were
recorded and categorised retrospectively. Demographic
characteristics included age, sex, body mass index (BMI,
kg/m?), smoking and alcohol usage status, comorbidities
[hypertension, diabetes
pulmonary disease (COPD)], functional health status and
history of colorectal cancer (CRC). Clinical outcomes were
Hinchey classification, laboratory parameters, localisation
of diverticulitis according to CT imaging and colonoscopy
and treatment management, namely either by conservative

mellitus, chronic obstructive
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treatment or by abscess drainage or by segmental colon
resection such as the Hartman procedure. We did not
include any elective surgery, which was very limited in our
clinic. We evaluated radiological or surgical drainage and
segmental colon resection at the onset of emergency settings
following their clinical assessments and examinations
regarding their emergency admissions.

Clinically, diverticulitis was separated into complicated
and uncomplicated disease, based on the Hinchey system.*
Among the laboratory parameters routinely measured during
admission, only white blood cell count (WBC), haematocrit
(HTC) and albumin (ALB) concentration were analysed.
The reference ranges of WBC, HTC and ALB levels were
3.8-10.8x103/pL, 35%-50% and 3.4-5.4 g/dL, respectively.

Statistical Analysis

Descriptive statistics were reported as percentages for
categorical variables and as means with standard deviations
for continuous variables. The normality of the distribution
of variables was examined by using the Kolmogorov-
Smirnov test. The comparisons of the variables between
groups were performed either by one-way ANOVA or by the
Kruskal-Wallis test (non-parametric ANOVA). Univariate
analysis selective

comparing patients according to

therapeutic management of AD cases were performed

Table 1. Demographic characteristics of patients compared with the number of attacks of acute diverticulitis

using the chi-square test for categorical variables and the
t-test for continuous variables. Multivariate analyses with
logistic regression were performed to identify the impact of
risk factors on invasive therapeutic management to control
potential confounders. p<0.05 was considered to indicate
statistical significance. The analysis was performed with
IBM SPSS Statistics, Version 23 (Armonk, NY: IBM Corp.).

Results

Of the 236 patients diagnosed with AD, 108 (45.8%)
were female and 128 (54.2%) were male. The mean age
of all patients was 58.3£12.7 years, and the mean BMI
was 28.8+60.5. It was determined that the mean age, sex
distribution, number of patients with COPD or hypertension,
CRC history, rate of alcohol usage and smoking status did
not differ among patients according to the number of attacks
(Table 1). On the other hand, patients with 2 attacks were
more likely to have a higher BMI (28.7+5.8 vs 30.3+9.0 vs
27.3+4.3, p=0.08). In addition, patients who had 3 or more
attacks showed a significantly higher incidence of DM
disease (1.5% vs.7.5% vs, 10.2% p=0.03).

According to the patients’ functional health status, the
majority of patients (88.1%) were functionally independent
(Table 1). However, the percentage of partially dependent

. 58.3+12.7 58.4+12.7 57.6x£13.5 58.5+11.8

Age (X + SD) (min-max) 0.92
[27-89] [27-89] [32-85] [34-81]
Sex n (%)
Male 128 (54.2) 76 (56.7) 29 (54.7) 23 (46.9)
0.50

Female 108 (45.8) 58 (43.3) 24 (45.3) 26 (53.1)

. 28.8+6.5 28.7+5.8 30.3+9.0 27.3+43
BMI (X + SD) (min-max) 0.08

[18.2-82.2] [18.4-43.6] [18.2-82.2] [19.4-43.6]

Comorbidities, n (%)
DM 11 (4.7) 2(1.5) 4(7.5) 5(10.2) 0.03
COPD 16 (6.8) 9 (6.7) 5(9.4) 241 0.56
Hypertension 74 (31.4) 45 (33.6) 18 (33.96) 11 (22.5) 0.32
Functional health status, n (%)
Independent 208 (88.1) 121 (90.3) 42 (79.2) 45 (91.8)
Partially dependent 19 (8.1) 6 (4.5) 10 (18.9) 3(6.1) 0.02
Totally dependent 9(3.8) 7(5.2) 1(1.9) 1(2.0)
Alcohol usage, n (%) 6(2.5) 2(1.5) 3(5.7) 1(2.0) 0.26
Smoking, n (%) 33 (14.0) 20 (14.9) 8 (15.1) 5(10.2) 0.69
CRC history, n (%) 8(3.4) 5(3.7) 1(1.9) 2(4.1) 0.79

X £ SD: Mean =+ standard deviation, DM: Diabetes mellitus, COPD: Chronic obstructive pulmonary disease, CRC: Colorectal cancer, min: Minimum,
max: Maximum
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patients was significantly higher in patients with 2 attacks
(4.5% vs 18.9% vs 6.1%) while the percentage of totally
dependent patients was considerably higher in patients with
one attack (5.2% vs 1.9% vs 2.0%, p=0.02) (Table 1).

The evaluated clinical characteristics of patients, such
as WBC, HTC and ALB; localisation of diverticulitis and
Hinchey stage did not differ statistically with respect to
the number of AD attacks (Table 2). However, clinically,
simple AD (Hinchey stage 0 and I) was observed mostly in
patients with one attack (19.4% and 44.0%, respectively)
and two attacks (18.9% and 49.1%, respectively) (p=0.49).
Patients with >3 attacks were more likely to be diagnosed
with complicated AD, which was correlated with the higher
stages of the Hinchey classification (Hinchey II, III and 1V),
(26.5%, 10.2% and 10.2%, respectively) (p=0.49). Moreover,
elective colonoscopy examination showed AD mostly
localised in the left colon and less frequently in bilateral
localisation (60.2% vs 7.2%, p=0.000). The percentage of
patients who had a first attack also had AD mostly in the
left colon (61.9% vs 54.7% vs 61.2%, p=0.006) (Table 2).

Comparing treatment management, the majority of patients
received a conservative treatment (81.4%) regardless of the
number of attacks (Table 2). The percentage of patients who
received conservative treatment (83.6% vs 81.1% vs 75.5%,
respectively) and radiological percutaneous abscess drainage
(10.5% vs 5.7% vs 6.1%, respectively) was significantly
higher in patients with a first attack (p=0.012).

Segmental colon resection such as the Hartman procedure
was a less likely option in the first attack (5.2% vs 7.5%
and 6.1%, p=0.012). Percutaneous abscess drainage was
performed more than open surgical drainage in patients
with one attack (10.5% vs 0.7%, p=0.012). The percentage
of patients who underwent abscess drainage by open surgery
(0.7% vs 5.7% vs 12.2%) was highest in patients with =3
attacks, while the percentage of segmental colon resection
(5.2% and 7.5% vs 6.1%) was higher in patients with 2
attacks, respectively (p=0.012) (Table 2).

Univariate regression analysis of all variables showed that
older age [odds ratio (OR): 1.038; 95% confidence interval
(CD: 1.009-1.068; p=0.01] and increased Hinchey stage of

Table 2. Clinical characteristics and intraoperative findings of patients compared with the number of attacks of acute diverticulitis

Laboratory data X +SD
WBC 8.3+3.5 8.3+3.5 8.6+3.2 8.4+3.9 0.46
HTC 39.5+5.4 39.9+5.4 38.5+5.4 39.5+5.5 0.26
ALB 3.72+0.7 3.70.7 3.60.7 3.8+0.7 0.21
CT localization, n (%)
Right 36 (15.3) 14 (19.5) 10 (18.9) 12 (24.5)
Left 183 (77.5) 111 (82.8) 37 (69.8) 35 (71.4) 0.08
Bilateral 17 (7.2) 9(6.7) 6(11.3) 2(4.1)
Hinchey stage, n (%)
0 44 (18.6) 26 (19.4) 10 (18.9) 8 (16.3)
I 103 (43.6) 59 (44.0) 26 (49.1) 18 (36.7)
11 49 (20.8) 25 (18.7) 11 (20.8) 13 (26.5) 0.49
11 29 (12.3) 19 (14.2) 5(9.4) 5(10.2)
v 11 4.7) 5(3.7) 1(1.9) 5(10.2)
Colonoscopic localization, n (%)
None 52 (22.0) 30 (22.4) 17 (32.1) 5(10.2)
Right 25 (10.6) 10 (7.5) 3(5.7) 12 (24.5)
0.006
Left 142 (60.2) 83 (61.9) 29 (54.7) 30 (61.2)
Bilateral 17 (7.2) 11 (8.2) 4 (7.5) 2(4.1)
Management, n (%)
Conservative treatment 192(81.4) 112 (83.6) 43 (81.1) 37 (75.5)
Percutaneous abscess drainage 20 (8.5) 14 (10.5) 3(5.7) 3(6.1) 0.012
Abscess drainage by open surgery 10 (4.2) 1(0.7) 3(5.7) 6(12.2)
Segmental colon resection 14 (5.9) 7(5.2) 4(7.5) 3(6.1)

X £ SD: Mean + standard deviation, CT: Computerized tomography, WBC: White blood cell, HTC: Hematocrit, ALB: Albumin
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AD (OR: 19.65; 95% CI: 8.212-47.01; p<0.001) primarily
affected the surgical therapeutic approach (Table 3).
However, other demographic characteristics and clinical
parameters did not affect the therapeutic approach,
regardless of the increase in the number of attacks (Table 3).
The increase in Hinchey classification had an impact on
invasive interventions with respect to clinical parameters
of AD (OR: 0.052; 95% CI: 0.022-0.126; p<0.001) (Table
4). Multivariate analysis adjusted for age showed that
older patients were more likely to be treated with surgical
intervention (OR: 0.960; 95% CI: 0.918-1.003; p=0.07).

Discussion

Various attack numbers, which have an impact on the
progress of AD, have been reported in 10%-25% of
diverticulitis patients.'” The role of prophylactic surgery
following conservatively treated AD is controversial in

numerous studies.'>"*!* Prevention of recurrent acute attacks
and the need for urgent surgery are some of the important
inconveniences with the assessment of AD during elective
follow-up.” In this single-centre, retrospective study, we
focused on the attack number in patients with AD and its
effect on clinical outcomes and decision making regarding
conservative management of the disease.

In previous studies based on identification of predictors of
persistent, complicated diverticular disease, it was found
that the number of attacks did not increase the patient’s risk
of persistent complexity.* However, Nizri et al.'® reported
that the first attack of complicated diverticulitis was the
main risk factor associated with eventual complications
compared with the number of recurrent attacks. In contrast,
Van de Wall et al.'® reported that a major effect of previous
attacks of diverticulitis could not be found based on the
severity of diverticulitis since patients with uncomplicated
diverticulitis had a higher number of previous attacks than

Table 3. Unadjusted covariates for the management of the acute diverticulitis

Number of attacks 1.184
Age 1.038
Sex 0.536
BMI 1.007
Comorbidities

DM 0.198
COPD 3.094
Hypertension 0.583
Functional health status 0.313
Smoking 1.616
CRC history 1.489
Laboratory data

WBC 1.040
HTC 1.001
ALB 1.122
Hinchey stage 19.65
CT Localization 3.20
Colonoscopic localization 2.25

0.518-2.704 0.69
1.009-1.068 0.01
0.271-1.061 0.07
0.958-1.059 0.79
0.038-1.018 0.05
0.395-24.21 0.28
0.291-1.167 0.13
0.071-1.371 0.12
0.536-4.876 0.39
0.178-12.44 0.71
0.950-1.138 0.40
0.939-1.066 0.99
0.651-1.935 0.68
8.212-47.01 <0.001
0.354-28.95 0.30
0.45-11.26 0.32

DM: Diabetes Mellitus, COPD: Chronic obstructive pulmonary disease, CRC: Colorectal cancer, CT: Computerized tomography, WBC: White blood
cell, HTC: Hematocrit, ALB: Albumin, BMI: Body mass index, Cl: Confidence interval

Hinchey 0.052
Age 0.960

CI: Confidence interval

Table 4. Adjusted covariates for the management of the acute diverticulitis

0.022-0.126 <0.001

0.918-1.003 0.07
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patients with complicated diverticulitis. In the present
study, an increasing number of attacks were detected in
higher stages of the Hinchey classification, considering that
AD could be more complicated in Hinchey II, III and IV.

Considering the variable factors in AD, some studies
the fact that
complicated diverticulitis frequently have a more complex
clinical presentation. Many of these factors have been
studied from different clinical perspectives.*?!718.19.20.21
Patients prone to comorbidities may also carry an increased
risk of AD due to the pathophysiology of diseases such as
diabetes mellitus. Moreover, ageing, alcohol use, obesity and
smoking may also enhance both the immune system and the
tissue-healing pathways of the intestinal system.!718:19:2021.22
In some previous studies, it was reported that complicated
diverticulitis was more likely to present with a lower

underscored patients presenting with

functional status and be associated with increasing age and
alcohol use.*

Consistently in our study, the number of patients with
diabetes mellitus was significantly higher in patients with
23 attacks. According to functional health status, the
percentage of partial dependence was significantly higher
among patients with 2 attacks. This may be related to the
limited number of patients included in the analysis, based
on the data and the observational study. Still, our findings
suggest that the risk for AD may increase with the increasing
number of attacks regarding the severity of attacks, especially
in patients with a lower functional status.

Today, the indications for emergency surgery in the
management of AD at the first attack of the disease are
becoming more controversial. For AD cases, an optional
sigmoid colectomy has only been suggested following
the urgent Hinchey evaluation and the clinical view on
the individual patient’s condition such as age, functional
health status, number and severity of attacks and severity
of symptoms.'! However, there are some reports stating that
elective surgery is indicated more frequently in patients with
recurrent attacks and the presence of persistent symptoms.*
This statement may have been affected by various reported
clinical parameters about an elective resection after two
attacks of AD.” In our study comparing the surgical and
conservative management of treatment, the majority of
patients received conservative treatment regardless of the
number of attacks. Moreover, segmental colon resection such
as the Hartman procedure was less likely to be an option at the
first attack. Percutaneous abscess drainage with radiological
intervention was performed more often in patients with
one attack than abscess drainage with open surgery. Open
surgical drainage was mostly performed in patients who had
>3 attacks, suggesting that each attack might cause a change
among individual patterns of disease severity.

An early focus on the diagnosis of diverticulitis might
give a clue to designing a successful treatment algorithm
according to the degree of disease and other demographic
parameters. To support disease management, CT
evaluations, hospitalisation at the time of the first attack,
longer courses of antibiotic treatment and closer radiological
imaging may be needed in follow-up.*!"1819.2021 Moreover,
if a patient presents with several factors that may increase
the risk of complicated diverticulitis resulting in poor
prognosis, a colonic resection may be indicated rather than
after multiple percutaneous drainage procedures and long-
term application of antibiotics.*1718:192021 A primary crucial
indication for surgery is the Hinchey classification.®’ In our
study, the Hinchey classification of each attack of AD was
more likely to impact on invasive interventions regarding
attack numbers and the clinical parameters of AD in our
population. Suarez Alecha et al.’” evaluated the safety of
conservative management and the risk factors for emergency
surgery after the first episode of AD.”” They concluded that
after an attack of AD, the nonoperative approach is safe
because fewer number of patients, less than 5%, will need
an emergent procedure in a subsequent attack of AD. They
also add that the first attack of complicated AD can be a
risk factor for emergency surgery in conservatively treated
patients.”” The Hinchey classification should be considered
to decide the need for urgent surgery or elective surgery
following each attack of AD to decrease further attacks.®
The need for surgery after recovery from AD in patients
younger than 50 years of age remains controversial.'>!%**
Some reports showed that ageing has no differences in
attacks of AD compared to older patients regarding surgical
procedures.’>** Our regression analysis showed that aging
patients were often treated with invasive radiological and
surgical interventions regarding the complexity of AD and
an increase in attacks.

Study Limitations

The limitations of our study are that a small number of
patients were analysed retrospectively from the data from
a single centre without comparison with elective cases
and AD groups from a restricted region (Bagcilar area),
which may limit generalisation to other regions and
groups. Our study was limited by its retrospective nature,
which may have induced measurement, observational and
recall biases. Despite these limitations, this study is the
first report that evaluated the predictive factors for urgent
therapeutic management for AD in the Bagcilar region of
Istanbul, suggesting a prediction model for the therapeutic
management of AD at the time of diagnosis based on attack
number.
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Conclusion

In conclusion, an increase in the number of AD attacks
should be considered during clinical follow-up regarding
disease severity. Our prediction model might be a helpful
clinical tool to select the proper therapeutic approach
for the management of AD patients depending on the
number of attacks. Treatment of AD should be patient-
oriented with special attention to the number of attacks
and the severity of the disease. Invasive procedures must
be chosen carefully, considering the risks of surgical
intervention, to improve postoperative outcomes. The early
recognition of complicated diverticulitis before urgent
surgery and optional therapy based on disease progression
in frail patients are warranted. Further multi-institutional,
prospective, randomised control studies on a large sample
size are needed to validate our model.

Ethics

Ethics Committee Approval:  University of Health
Sciences Turkey, Bagcilar Training and Research Hospital
Clinical Research Ethics Committee (decision number:
2020.01.2.02.012)

Informed Consent: For this type of study formal consent is
not required.

Peer-review: Externally and internally peer review.

Authorship Contributions

Surgical and Medical Practices: Y.A., N.AH., SM,
Concept: Y.A., N.AH., Design: Y.A., Data Collection or
Processing: N.A.H., M.T., Analysis or Interpretation: S.M.,
A A, Literature Search: N.A.H., M.T., Writing: Y.A., A..A.
Contflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Stollman N, Raskin JB. Diverticular disease of the colon. Lancet
2004;363:631-6309.

2. Ambrosetti P, Jenny A, Becker C, Terrier TF, Morel P. Acute left colonic
diverticulitis—compared performance of computed tomography and water-
soluble contrast enema: prospective evaluation of 420 patients. Dis Colon
Rectum 2000;43:1363-1367.

3. Neale JA. Surgical management of diverticular disease in the elective
setting. Clin Colon Rectal Surg 2018;31:236-242.

4. Altinel Y, Cavallaro PM, Ricciardi R, Rubin MS, Bleday R, Ahmed F,
Bordeianou L. Can we predict surgically complex diverticulitis in elective
cases? Dis Colon Rectum 2020;63:646-654.

5. Yoo PS, Garg R, Salamone LF, Floch MH, Rosenthal R, Longo WE. Medical
comorbidities predict the need for colectomy for complicated and recurrent
diverticulitis. Am J Surg 2008;196:710-714.

6. Hinchey EJ, Schaal PG, Richards GK. Treatment of perforated diverticular
disease of the colon. Adv Surg 1978;12:85-109.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Wasvary H, Turfah F, Kadro O, Beauregard W. Same hospitalization
resection for acute diverticulitis. Am Surg 1999;65:632-635.

Al Harakeh H, Paily A, J, Doughan S, Shaikh I. Recurrent acute diverticulitis:
when to operate? Inflamm Intest Dis 2018;3:91-99.

El-Sayed C, Radley S, Mytton J, Evison F, Ward ST. Risk of recurrent
disease and surgery following an admission for acute diverticulitis. Dis
Colon Rectum 2018;61:382-389.

van de Wall BJ, Stam MA, Draaisma WA, Stellato R, Bemelman WA,
Boermeester MA, Broeders IAM], Belgers EJ, Toorenvliet BR, Prins HA,
Consten ECJ; DIRECT trial collaborators. Surgery versus conservative
management for recurrent and ongoing left-sided diverticulitis (DIRECT
trial): an open-label, multicentre, randomised controlled trial. Lancet
Gastroenterol Hepatol 2017;2:13-22.

Rafferty J, Shellito P, Hyman NH, Buie WD. Standards Committee of
American Society of Colon and Rectal Surgeons. Practice parameters for
sigmoid diverticulitis. Dis Colon Rectum 2006;49:939-944.

Emiroglu M, Ugurlu L, Karaali C, Kaya T, Ozguzer A, Aydin C. The
diagnosis and treatment approach in acute colon diverticulutis. Tepecik
Egit ve Arast Hast Derg 2015;25:106-112.

Kul F, Berhuni S, Ozturk E, Yilmazlar T. Colonic Diverticular Disease.
Kolon Rektum Hast Derg 2010;20:19-23.

Yardimei AH, Bektas CT, Pasaoglu E, Kinaci E, Ozer C, Sevinc MM,
Mahmutoglu AS, Kilickesmez O. Retrospective study of 24 cases of acute
appendiceal diverticulitis: CT findings and pathological correlations. Jpn J
Radiol 2017;35:225-232.

Suarez Alecha J, Amoza Pais S, Batlle Marin X, Oronoz Martinez B, Balen
Ribera E, Yarnoz Irazabal C. Safety of nonoperative management after acute
diverticulitis. Ann Coloproctol 2014;30:216-221.

Nizri E, Spring S, Ben-Yehuda A, Khatib M, Klausner J, Greenberg R.
C-reactive protein as a marker of complicated diverticulitis in patients on
anti-inflammatory medications. Tech Coloproctol 2014;18:145-149.

Roscio F, Grillone G, Frattini P, De Luca A, Girardi V, Scandroglio L
Effectiveness of elective laparoscopic treatment for colonic diverticulitis.
JSLS 2015;19:€2014.00120.

Warwas FB, Schneider B. Elective vs. early elective surgery in diverticular
disease: a retrospective study on the optimal timing of non-emergency
treatment. Int J Colorectal Dis 2018;33:531-539.

Lee TH, Setty PT, Parthasarathy G, Bailey KR, Wood-Wents CM, Fletcher
JG, Takahashs N, Khosla S, Moynagh MR, Zinsmeister AR, Bharucha AE.
Aging, obesity, and the incidence of diverticulitis: a population-based
study. Mayo Clin Proc 2018;93:1256-1265.

Aune D, Sen A, Leitzmann MF, Norat T, Tonstad S, Vatten LJ. Body mass
index and physical activity and the risk of diverticular disease: a systematic
review and meta-analysis of prospective studies. Eur J Nutr 2017;56:2423-
2438.

Jena MD, Marcello PW, Roberts PL, Read TE, Schoetz DJ, Hall JF, Francone
T, Ricciardi R. Epidemiologic analysis of diverticulitis. Clin Colon Rectal
Surg 2016;29:258-263.

van de Wall BJM, Draaisma WA, van der Kaaij RT, Consten EC, Wiezer MJ,
Broeders IA. The value of inflammation markers and body temperature in
acute diverticulitis. Colorectal Dis 2013;15:621-626.

Wong WD, Wexner SD, Lowry A, Vernava A, Burnstein M, Denstman F,
FazioV, Kerner B, Moore R, Oliver G, Peters W, Ross T, Senatore P, Simmang
C. The American Society of Colon and Rectal Surgeons. Practice parameters
for the treatment of sigmoid diverticulitis: supporting documentation. The
Standards Task Force. Dis Colon Rectum 2000;43:290-297.

Lopez-Borao J, Kreisler E, Millan M, Trenti L, Jaurrieta E, Rodriguez-

Moranta F, Miguel B, Biondo S. Impact of age on recurrence and severity of
left colonic diverticulitis. Colorectal Dis 2012;14:e407-e412.




11111 e ESEGR ARG
Turk J Colorectal Dis 2021;31:56-61

Evaluation of the Modified Systemic Inflammation
Score and Inflammatory Markers According to Stage in
Colorectal Cancer

Kolon Kanserinde Evreye Goére Modifiye Sistemik Enflamasyon Skoru ve
Enflamatuvar Belirteclerin Degerlendirilmesi
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il ABSTRACT I

Aim: There is recent increasing evidence of an association between inflammation and cancer. There are many studies showing that inflammatory
markers can be used as prognostic markers in many types of cancer. The aim of this study was to retrospectively evaluate the effect of tumour stage
on inflammatory markers and the modified systemic inflammation score (mSIS).

Method: The study included 218 of 376 patients identified as having undergone curative surgery in Ankara Training and Research Hospital general
surgery clinic with the diagnosis of colorectal cancer (CRC) between February 2015 and February 2020. A retrospective evaluation was made of
clinical and pathological data, including age, gender, tumor type, histological tumour grade, localization of the tumor, lymph node involvement,
hemogram results, albumin, carcinoembryonic antigen, and carbohydrate antigen 19-9 (CA-19-9). Laboratory data of neutrophil-to-lymphocyte ratio
(NLR), platelet-to-lymphocyte ratio (PLR), lymphocyte-to-monocyte ratio (LMR)and mSIS were analyzed according to the tumor-node-metastasis
stage.

Results: When the cases were evaluated in terms of stage, there was a statistically significant difference in terms of Hb, albumin, neutrophil and
platelet value (p<0.05). When the cases were evaluated in terms of NLR, PLR and mSIS, there was a statistically significant difference between stage
I and stage II (p<0.05).

Conclusion: NLR, PLR and mSIS may be predictive factors that can be used to differentiate stage 1 from other stages. Determining the pre-treatment
levels of NLR, PLR and mSIS can provide useful information in early diagnosis or the evaluation of treatment options in CRC patients.

Keywords: Colorectal cancer, mSIS, NLR, PLR, stage

amoserL

Amagc: Enflamasyon ve kanser arasindaki iliski uzun zamandir giindemde olan konulardan biridir. Enflamatuvar belirteclerin bircok kanser tirinde
prognostik belirte¢ olarak kullanilabilecegini gosteren ¢ok sayida calisma mevcuttur. Bu calismada enflamatuvar belirtecler ve modifiye enflamatuvar
sistemik skorunun (mSIS) tiimor evresine etkisini retrospektif olarak degerlendirmeyi amacladik.

Yontem: Subat 2015 ile Subat 2020 arasinda Ankara Egitim ve Arastirma Hastanesi Genel Cerrahi Klinigi'ne basvuran ve kolorektal kanser (KK) tanisiile
kuratif cerrahi yapilan 376 hastanin 218’i calismaya dahil edildi. Olgular yas, cinsiyet, tamor tipi, ttmorun histolojik derecesi, timorun lokalizasyonu,
lenf nodu tutulumu, tam kan sonuclari, albumin, karsinoembriyojenik antijen, karbonhidrat antijeni 19-9 (CA 19-9) gibi klinikopatolojik verilerine
veri sistemi tzerinden retrospektif olarak ulasildi. Notrofil lenfosit oram (NLR), trombosit lenfosit orani1 (PLR), lenfosit monosit orani ve mSIS
laboratuvar verileri timoér-nod-metastaz evresine gore analiz edildi.

Bulgular: Olgular evre acisindan degerlendirildiginde hemoglobin, albiimin, nétrofil ve trombosit degerleri acisindan istatistiksel olarak anlaml
farklilik vardi (p<0,05). Olgular NLR, PLR ve mSIS acisindan degerlendirildiginde ise evre 1 ile evre 2 arasinda istatistiksel olarak anlamli fark vardi
(p<0,05).

Sonug: NLR, PLR ve mSIS, evre 1'i diger evrelerden ayirt etmek icin kullanilabilecek ongoruct faktorler olabilir. NLR, PLR ve mSIS’nin tedavi dncesi
diizeylerinin belirlenmesi, KK hastalarinda erken tani veya tedavi seceneklerinin degerlendirilmesinde faydali bilgiler saglayabilir.

Anahtar Kelimeler: Kolorektal kanser, mSIS, NLR, PLR, evre
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Introduction

Colorectal cancers (CRCs) are one of the most commonly
observed cancers, with morbidity and mortality rates placing
it as the third most common cancer worldwide in 2018.
The relationship between inflammation and cancer was
discovered by Rudolf Virchow for the first time in the 19*
century. There is abundant evidence that the neutrophil-to-
lymphocyte ratio (NLR) can be used as a prognostic factor
in many cancer types from studies conducted to predict
postoperative survival and classify patients before surgery.?
Cancer progression and metastasis are considered to be
increased by systemic inflammation.> NLR and platelet-to-
lymphocyte ratio (PLR) have recently been used in studies
to identify systemic inflammation.*>

This study aimed to retrospectively evaluate the effect
of tumour stage on inflammatory markers and modified
systemic inflammation score (mSIS).

Materials and Methods

Patients who underwent curative surgery in Ankara
Training and Research Hospital General Surgery Clinic
and had a diagnosis of CRC between February 2015 and
February 2020 were identified. Patients were excluded from
the study for various reasons, including (1) perforation or
obstruction, (2) known inflammatory disease (rheumatoid
arthritis, ankylosing spondylitis, etc.), (3)
tumour, (4) other known malignancies and (5) incomplete

recurrent

data. We included patients who had a neoadjuvant or
complementary treatment for their disease. A retrospective
examination of the clinicopathological data of the remaining
218 patients was made, including age, gender, tumour
type, histological tumour grade, localisation of the tumour,
lymph node involvement, haemogram results, albumin,
carcinoembryonic antigen (CEA) and CA19-9. All blood
samples were taken a week before the surgery. The NLR,
PLR and lymphocyte-to-monocyte ratio (LMR) were
calculated using the simple proportioning method in the
electronic system.

mSIS is a scoring system based on serum albumin and LMR.
The patients are categorised as 0 points with albumin value
24.0 g/dL, one point with albumin <4.0 g/dL and LMR >3.4
and two points with albumin <4.0 g/dL and LMR <3.4.°
Tumour staging was applied according to the tumour, node
and metastasis (TNM) staging system approved by AJCC 8"
edition, published in 2018.

Statistical Analysis

Data were analysed using SPSS version 21.0 software. Values
showing a parametric distribution were expressed as mean
+ standard deviation, and variables not showing a normal

distribution were expressed as median and interquartile
range values. In the comparisons of groups of multiple
data, ANOVA was used to determine whether there was
a significant difference. A value of p<0.05 was considered
statistically significant.

Results

Clinical and Pathological Features of Patients

A total of 376 patients were included in the study: 158
patients were excluded and 218 patients were included. The
study included 137 (62.8%) males and 81 (37.2%) females
with a mean age of 23.91 years (range: 23-91 years). In 81
(37.1%) patients, the primary tumour was located in the right
colon, in 42 (19.2%) patients, the left colon, in 34 (15.5%)
patients, the sigmoid colon and in 52 (23.8%) patients,
the rectum. Nine cases (4.1%) had synchronous tumours
in the right and left colon. According to histological grade,
62 (28.4%) lesions were well differentiated, 92 (42.2%)
were moderately differentiated and 61 (27.9%) were poorly
differentiated (Table 1). No significant difference was
determined between the cancer stages regarding age, gender,
tumour localisation and histological type (adenocarcinoma,
mucinous adenocarcinoma, stone ring cell carcinoma, etc.).

Tumour and Inflammatory Markers

The study results showed that NLR, which is one of the
inflammatory markers, was statistically significantly higher
in stage II (3.6£1.7) than in stage I (2.5+1.5) cancers
(p=0.037). PLR was found to be statistically significantly
higher in stage II (213.1+97.8) than in stage I (159.8+69.9)
cancers (p=0.004) (Figure 1). Neutrophil and platelet
counts were significantly higher in stage II than in stage I
(p=0.003; p=0.009, respectively). No statistically significant
difference was determined between the groups in terms
of lymphocyte, monocyte and red cell distribution width
(Rdw) values (p>0.05). There was no statistically significant
difference between the groups in terms of LMR (Table 1).
According to the mSIS, two points were scored by 26.8%
of stage I tumours and by 59.4% of stage II tumours, and
the difference was determined to be statistically significant
(p=0.012) (Table 2) (Figure 2). The CEA and CA 19-9
values were higher in patients at stage 4 than in the other
groups, but the difference was not statistically significant.
A statistically significant difference was determined between
stage 1 and stage II cancers in terms of haemoglobin,
albumin, neutrophil, platelet, NLR, PLR and mSIS values
(p=0.001, p=0.01, p=0.003, p=0.009, p=0.004, p=0.037 and
p=0.012, respectively) (Table 3). Neutrophil, platelet, NLR,
PLR, and mSIS values were higher in stage 11 than stage 1,
and haemoglobin and albumin values were lower in stage 11
than stage 1.
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Table 1. Clinical and pathological features of cases

Clinicopathological features Mean/ Mean/ Mean/ Mean/

N (= SD) N (+ SD) N (+ SD) N (+ SD)
Age 68.3+12.6 66.75+12.4 64.5+11.9 59.2+10.3
Sex
Male 26 57 45 9
Female 15 27 30 9
Differentiation
Unidentified 2 0 1 0
Well Diff. 17 18 23 4
Mod. Diff. 14 39 30 9
Poor. Diff. 8 27 21 5
Tumour localization
Right colon 13 40 22 6
Left colon 6 16 16 4
Sigmoid colon 8 10 12 4
Rectum 13 16 21 2
Both 1 2 4 2
Hb (g/dL)? 13.02+2.83° 11.33+£2.34* 12.05+0.27 12.26+2.35
Albumin (mg/dL)® 4.12+0.58° 3.79+0.59° 4.02£0.53 4.02+0.52
Neutrophil (10%L)¢ 4.62+1.62¢ 5.75+1.69¢ 4.95£1.95 5.88+2.74
Lymphocyte (10°L) 1.96+0.81 1.79+0.68 1.81+0.92 1.86+0.69
Monocyte (10°L) 0.57+0.18 0.7420.71 0.59+0.2 0.64+0.04
Platelet (10%L)¢ 277944 344+121¢ 299+100 342+108
Rdw 15.26+2.92 16.35+3.30 16.09+4.07 15.12+2 .46
NLR® 2.77£1.55¢ 3.64£1.77¢ 3.87+1.98 3.54£2.36
PLR! 159.8+69.9" 213.1+97.8¢ 216.1£172.1 196.9+65.0
LMR 3.59+1.65 2.87+1.27 3.25+1.59 3.01£1.19
CEA (ng/mL)” 3.28 (3.31) 3.91 (7.75) 7.12 (13.65) 9.89 (171.54)
CA 19-9 (U/mL)" 12.60 (9.69) 20.15 (24.61) 13.7 (24.20) 27.25(128.28)

sSignificantly different stage I versus stage Il (p=0.001), *Significantly different stage I versus stage Il (p=0.01), Significantly different stage I versus
stage 11 (p=0.003), Significantly different stage I versus stage 11 (p=0.009), *Significantly different stage I versus stage II (p=0.037), 'Significantly
different stage I versus stage 1 (p=0.004).

"Variables not showing normal distribution were stated as median and interquartile range (IQR) values

Hb: Hemoglobin, Rdw: Red cell distribution width, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, LMR: Lymphocyte-to-
monocyte ratio, CEA: Carcinoembryonic antigen, CA: Carbohydrate antigen

Table 2. Modified inflamatory systemic score (mSIS) of the cases

Stage Albumin >4.0 (score 0) Albumin <4.0; LMR >3.4 (score 1) Albumin <4.0; LMR <3.4 (score 2)
I 26 (63.4%) 4(9.75%) 11 (26.8%)*

11 30 (40.5%) 10 (13.5%) 44 (59.4%)*

111 44 (58.6%) 12 (16%) 19 (25.3%)

v 10 (55.5%) 4(22.2%) 4(22.2%)

*Stage 1 vs stage 11 sig. diff. (p=0.012), MSIS: Modified systemic inflammation score, LMR: Lymphocyte-to-monocyte ratio
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Figure 1. Distribution of NLR (A) and PLR (B) by TNM staging system
NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio
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Figure 2. Distribution of modified inflammatory systemic scoring system
according to TNM staging system

Discussion

Many definitions are related to the association between
elevated NLR and poor oncological outcomes.® According
to a study by Ding et al.”, the host response to the tumour
is lymphocyte-dependent. Although tumour infiltrating
lymphocytes in the primary tumour are initially an indicator
of good prognosis, increased neutrophils later increase
the potent proangiogenic factors that cause the tumour to
develop and progress. Therefore, NLR is the balance between
protumour inflammatory status and antitumour immune
status.® Rashtak et al.® stated that NLR is an important
marker of prognosis in colon cancer, and Galizia et al.? also
showed that preoperative NLR is an important predictor
showing the probability of recurrence. Guo et al.'® stated
that the right and left colon cancers are different from each
other, and while NLR can be considered a predictive factor
in the right colon cancer, it cannot be a predictive factor in
the left colon cancer. In this study, it was concluded that
NLR was higher in stage II than in stage I. This result shows
that the low NLR in early stages before surgery may also
contribute to patient’s treatment plan.

Platelets facilitate the proliferation of tumours by
detaching the tumour from its primary site and masking
the tumour cells from immune surveillance. Platelets also
help metastasis, thus causing distant metastasis. When
the number of platelets in patients with colon cancer was
examined, a relationship was found between the primary
tumour and high platelet count.’ Li et al.!* demonstrated
that PLR is a predictive factor indicating the prognosis in
colon cancer and concluded that as PLR increases, patient’s
survival decreases. Hu et al.”* showed that PLR can be used
to differentiate benign colon tumours from malignant colon
tumours. In this study, it was determined that PLR was
higher in stage II than stage I. Accordingly, PLR value may
play an important role in patient’s treatment plan, platelet-
dependent drug selection, and evaluation of the response to
treatment.

A low lymphocyte count is considered to cause a weak
and inadequate immunological reaction to the tumour.
Tumour infiltrating leukocytes, including neutrophils and
monocytes, play an important role in tumour development
and progression.'* Ozawa et al.'”” showed that LMR is a
prognostic indicator in stage Il colon cancer undergoing
curative resection, and survival increases with increasing
LMR. Peng et al.'®reported that LMR is a superior predictor
in terms of survival compared with NLR and PLR in patients
with colon cancer who have liver metastasis. In this study,
no statistically significant difference was found when LMR
was evaluated in terms of tumour stage.
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Table 3. Clinical and pathological features of stages I and II

Age 68.3x12.6
Sex

Male 26

Female 15
Differentiation

Unidentified 2

Well diff. 17

Mod. diff. 14

Poor diff 8

Tumour localisation

Right colon 13

Left colon 6

Sigmoid colon 8

Rectum 13

Both 1

Hb (g/dL) 13.02+2.83"
Albumin (mg/dL) 4.12+0.58"
Neutrophil (10%/L) 4.62+1.62¢
Lymphocyte (10%/L) 1.96+0.81
Monocyte (10%L) 0.57+0.18
Platelet (10°/L) 277+944
Rdw 15.26+2.92
NLR 2.77£1.55¢
PLR 159.8+69.9
LMR 3.59£1.65
CEA (ng/mL) 3.28 (3.31)
CA 19-9 (U/mL) 12.60 (9.69)

66.75+12.4 1
57

1
27
0
18

0.028
39
27
40
16
10 0.15
16
2
11.33+2.34 0.001
3.79+0.59° 0.01
5.75+1.69¢ 0.003
1.79+0.68 0.84
0.74£0.71 0.42
344+121¢ 0.09
16.35+3.30 0.61
3.64+1.77¢ 0.037
213.1+97.8" 0.004
2.87+1.27 0.063
3.91 (7.75) 0.40
20.15 (24.61) 0.32

Hb: Hemoglobin, Rdw: Red cell distribution width, NLR: Neutrophil-to-lymphocyte ratio, PLR: Platelet-to-lymphocyte ratio, LMR: Lymphocyte-to-

monocyte ratio, CEA: Carcinoembryonic antigen, CA: Carbohydrate antigen

Systemic inflammation plays a critical role in cancer
pathogenesis and progression. Increased C-reactive protein
and low serum albumin levels are biomarkers of systemic
inflammation.!” The systemic inflammation score is based
on the preoperative serum albumin level, and LMR is a
strong prognostic marker in clear-cell renal cell carcinoma.'®
Lin et al.”” concluded that mSIS is a useful predictive factor
for postoperative survival in stomach cancer. Suzuki et al.'’
reported that SIS is a novel prognostic factor in patients with
CRC and is an alternative inflammation-based biomarker,
which may improve the prediction of clinical outcomes.
According to the hypothesis of Mariani et al.?°, inflammatory

reactions play an important role in the early stages of CRC
development. Similarly, in this study, there was a significant
difference in mSIS between stages I and II. Although LMR
was not significant when evaluated according to stage
alone, it was significant when used with albumin in mSIS.
According to our study, the mSIS value can also be used in
treatment planning and evaluation of response to treatment.

Study Limitations

This study has some limitations. First, it was a retrospective
study in a single centre, and the statistical power was
decreased due to the small number of stage IV patients
compared with other stages.
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Conclusion

In conclusion, the results of this study showed that NLR,
PLR and mSIS may be predictive factors that can be used
to differentiate stage I CRC from stage II. Determining the
pretreatment levels of NLR, PLR and mSIS can provide useful
information in early diagnosis or evaluation of treatment
options in patients with CRC.
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Identifying Pathological Pneumoperitoneum After
Laparoscopic Surgery

Laparoskopik Cerrahi Sonrasi Patolojik Pnémoperitoneumun Belirlenmesi

® K G Mathew1, ® Faris Alaswad?, ® Saajan Ignatius Pius2

INMC Specialty Hospital, Dubai, United Arab Emirates
2General Surgery NMC Specialty Hospital Alnahda, Dubai, United Arab Emirates

[ ABSTRACT -

Aim: The study aims to analyze the frequency and extent of pneumoperitoneum after laparoscopic surgery and to differentiate routine post laparoscopy
pneumoperitoneum from pneumoperitoneum due to possible bowel perforation.

Method: Pneumoperitoneum after laparoscopic surgery persists for a variable number of days and can mask pathological pneumoperitoneum due to
the complication of bowel perforation at laparoscopic surgery. This study aims to find a simple radiological solution to this issue, so that pathological
bowel perforation can be detected at the earliest and corrective action taken.

Results: We had four cases of bowel perforation after laparoscopic surgery, and, the clinical signs were subtle and not clearly indicating any peritonitis.
Radiological tests on post operative day lwere inconclusive, as free gas was attributed to persisting carbon dioxide pneumoperitoneum. Hence a
relook laparoscopy was delayed for 48 hrs ,when clinical signs were obvious. This scenario presented a challenge to distinguish persisting carbon
dioxide pneumoperitoneum post laparoscopy from pathological pneumoperitoneum.

Conclusion: We decided to measure by X-ray chest the width of gas under diaphragm in the usual laparoscopic procedures, on the first post operative
day and compare this with the width of gas under diaphragm in the four cases of iatrogenic bowel perforation post laparoscopic surgery. It was found
that iatrogenic bowel perforation at laparoscopy is characterized by a wider gas under diaphragm, with the width at widest point ranging from 1.5
cms to 2.0 cms. Hence a simple xray chest could raise suspicion of a bowel perforation complication , and dictate further investigations like computed
tomography scan or relook laparoscopy at the earliest post operative period.

Keywords: Pneumoperitoneum post laparoscopy surgery, bowel perforation at laparoscopy diagnosis, radiology for post laparoscopy complication

1011 O Z

Amac: Bu calisma, laparoskopik cerrahi sonrasi pnomoperitoneum sikligini ve siddetini analiz etmeyi ve olasi bagirsak perforasyonuna bagh
pnomoperitoneumu rutin laparoskopi sonrasi gelisen pnomoperitoneumdan ayirt etmeyi amaclamaktadir.

Yontem: Laparoskopik cerrahiden sonra pnomoperitoneum birkac gin devam eder ve laparoskopik cerrahinin bagirsak perforasyonu
komplikasyonuna bagh patolojik pnomoperitoneumu maskeleyebilir. Bu calisma, bu konuya basit bir radyolojik ¢6ziim bulmayi, boylece patolojik
bagirsak perforasyonunun en erken donemde tespit edilerek diizeltici onlemler alinabilmesini amaclamaktadir.

Bulgular: Laparoskopik cerrahiden sonra bagirsak perforasyonu gelisen 4 hastamiz vardi. Tamaminda klinik bulgular belirsizdi ve net olarak peritoniti
disundirmityordu. Serbest gaz, devam eden karbondioksit pnémoperitoneuma atfedildigi icin ameliyat sonras 1. giindeki radyolojik testler sonu¢suz
kald1. Bu nedenle, klinik belirtiler bariz olana kadar, yeniden laparoskopi 48 saat ertelendi. Bu senaryo, laparoskopi sonrasi devam eden karbon
dioksit pnomoperitoneumu patolojik pnomoperitoneumdan ayirt etmek icin zorluk olusturmustur.

Sonuc: Ameliyattan sonraki ilk ginde, olagan laparoskopik prosedurlerde, diyafram alundaki hava miktarim gogus grafisi ile 6l¢cmeye ve bunu
laparoskopik cerrahi sonrasi iyatrojenik bagirsak perforasyonu gelisen 4 hastamizdaki diyafram altindaki hava miktari ile karsilastirmaya karar verdik.
Laparoskopi sonrasi iyatrojenik barsak perforasyonu diyafram altinda daha genis bir hava gortinumii ile karakterizedir ve en genis noktada genisligi
1,5-2 cm arasinda degismektedir. Bu nedenle, basit bir gogiis rontgeni, bagirsak perforasyonu komplikasyonunu dusundiirebilir ve ameliyat sonrasi
en erken donemde bilgisayarl tomografi goruntillemesi veya yeniden laparoskopi gibi daha ileri arastirmalarin gerekliligine isaret edebilir.

Anahtar Kelimeler: Laparoskopi sonrasi pnomoperitoneum, laparoskopiyi takiben gelisen bagirsak perforasyonunun tanisi, laparoskopi sonrasi
komplikasyon icin radyolojik inceleme
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Introduction

Pneumoperitoneum is an essential component of
laparoscopic procedures, with carbon dioxide (CO,) as the
preferred gas, mainly because it does not support combustion
and is easily excreted via the lungs. CO, is absorbed 32 times
quicker than room air when used in double-contrast barium
enemas. Studies have identified the frequency and duration
of pneumoperitoneum, with 46% of the patients confirmed
to have signs of post-laparoscopic pneumoperitoneum that
resolves within 1 week in most cases.! This study aimed to
quantify the extent of post-laparoscopic pneumoperitoneum
and identify which level of pneumoperitoneum is likely to be
pathological considering the size of the pneumoperitoneum
and level of C-reactive protein (CRP). To our knowledge,
no such study has focused on this issue. This information
will help identify early (postoperative day 1) and occasional
pathological pneumoperitoneum caused by iatrogenic
bowel perforation.

Iatrogenic bowel perforation after laparoscopic surgery
has an incidence of 0.13%?* and is known for the paucity
of clinical signs. Any patient who develops unexplained
abdominal pain, fever or an elevated white cell count and/
or an increase in CRP levels after a laparoscopic procedure
should undergo early computed
tomography (CT), and there should be a low threshold for
repeat laparoscopy or laparotomy.’ A high level of suspicion
and free gas finding can help arrive at an early diagnosis. On
postoperative day 1, plain X-ray chest findings and clinical
signs are key elements that dictate further investigations

contrast-enhanced

such as CT and helps in the decision to perform a relook
laparoscopy.

Materials and Methods

This prospective study enrolled a total of 60 patients
who underwent laparoscopic surgery from 1 February
2012 to 30 November 2012 in our hospital. Cases were
randomly chosen from the procedures performed by
four surgeons. In this study, procedures were limited to
laparoscopic cholecystectomy, laparoscopic appendectomy
and laparoscopic hernia by transabdominal preperitoneal
technique (Table 1).

The study population was composed of 48 male and 12
female patients, and 58% of the patients were 20-40 years
old (Table 2). Patients aged <20 years and pregnant women
were excluded from the study.

Laparoscopic surgery was performed by one of four specialist
general surgeons in our institute. For all the selected cases,
pneumoperitoneum was achieved by a 1-cm periumbilical
incision using an optical trocar or a blunt-tipped metallic
trocar. The total number of ports varied from 3 to 4 ports.

None of the surgeons used Veress needle technique. After
initial entry, CO, was inflated to achieve a pressure of 10-
12 mmHg. The duration and difficulty of surgery were not
taken into consideration for this study. At the end of the
surgery, CO, was expelled through the ports by opening the
cannulas. The telescope was removed at the last moment
after checking other port sites after cannula removal. Once
the telescope cannula is removed, the abdomen is normally
flat. No intra-abdominal suction of gas or other special
method was used to expel the gas.

On postoperative day 1, the patient was sent to the radiology
room for a standing chest X-ray on the postero-anterior
view. Any free gas under the diaphragm on either side was
noted. The size of the pneumoperitoneum was quantified
by measuring the diameter of the gas shadow at the widest
spot.

Gaseous areas under the diaphragm of four cases of iatrogenic
laparoscopic perforation, which occurred between 2004 and
2012, were analysed.

Results

The study population was composed of 48 male and 12
female patients, who were mostly in their 20s and 30s
(Tables 1 and 2).

Various types of laparoscopic procedures were performed
(Table 3).

Of the 60 patients, 20 (33.33%) had pneumoperitoneum
on postoperative day 1, and most patients had only trace or

Table 1. Control patients

20-30 15
31-40 20
41-50 17
51-60 6
>60 2

Table 2. Sex distribution

Male 48
Female 12

Table 3. Laparoscopic procedures analysed
Laparoscopic appendectomy 20 cases
Laparoscopic cholecystectomy 21 cases

Laparoscopic hernia 19 cases
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mild amounts, with only one each in the moderate and large
category. In 13 (21%) patients, the pneumoperitoneum was
unilateral under the right dome of the diaphragm, and in
7 cases (11.67%), there was gas under both domes of the
diaphragm (Table 4, 5).

During the period from January 2005 to December 2012, we
identified four cases of post-laparoscopic bowel perforation.
Cases with laparoscopic iatrogenic bowel perforation
Post-laparoscopic cholecystectomy

Post-laparoscopic varicocoelectomy

Post-laparoscopic hernia repair by TAPP technique
Post-laparoscopic appendectomy

Three laparoscopic procedures were performed by different
surgeons in our hospital, and one case was referred to us
from an external hospital. In all cases, X-ray of the abdomen
and chest was carried out, but free gas was attributed to
residual CO, after laparoscopic surgery, and all cases had
limited clinical signs on postoperative day 1. Hence, a
relook laparoscopy was performed only after 48 h in all four
patients as there were more evident signs of peritonitis at
that time and at CT (Table 6).

Table 4. Cases with gas under the diaphragm
Total number of cases: 60

Gas under diaphragm: 20 (33.33%)

Unilateral gas: 13 (65.0%)

Bilateral gas: 7 (35%)

Table 5. Measurements of gas areas under the diaphragm

0.4 to 7 mm (trace) 14
7.1 to 14 mm (mild) 4
14.1 to 30 mm (moderate) 1
>30 mm (large) 1

Table 6. Iatrogenic post-laparoscopic bowel perforations

24h1.5cm48h
24h1.7cm 72 h
24h2cm24h

24h15cm48h

Laparoscopic cholecystectomy
Laparoscopic varicocoelectomy
Laparoscopic hernia repair

Laparoscopic appendectomy

Conclusion

This study shows that despite the absence of special efforts
to evacuate CO, pneumoperitoneum after laparoscopic
surgery, X-ray chest imaging on postoperative day 1 (24 h
after surgery) shows free gas only in 33.33% of the cases,
which is slightly below that reported in literature at 46%.
Moreover, in most cases, the amount of gas was small, with
the vertical diameter of the gaseous area usually between 0.4

mm and 7 mm.

Cases of iatrogenic perforations however were all
characterised by the presence of free gas under the
diaphragm with the widest diameter ranging from 1.5 cm
to 2.0 cm. Although it is not uncommon to see free gas
under the diaphragm after laparoscopic surgery, a broad gas
shadow is a cause for concern and dictates the need for CT
and possible relook laparoscopy.

However, further studies are needed to analyse the
implication of the width of the free gas under the diaphragm
so that under appropriate clinical situations, prompt relook
laparoscopy can be done to identify and rectify a possible
iatrogenic bowel perforation.
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Predictive Value of Red Cell Distribution Width
and Mean Platelet Volume in the Diagnosis and
Determination of Severity in Acute Appendicitis Cases

Akut Apandisit Olgularinda Eritrosit Dagilim Genigligi ve Ortalama Trombosit
Hacminin Tanida ve Hastaligin Siddetini Belirlemedeki Prediktif Degeri
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ABSTRACT M —

Aim: We aimed to determine the clinical value of erythrocyte distribution width (RDW) and mean platelet volume (MPV) in the diagnosis of acute
appendicitis (AA) and in determining the severity of the disease.

Method: Patients who were operated between January 2013 and January 2020 with a preliminary diagnosis of AA were included in the study. The
patients were divided into two groups as Group 1 negative appendectomy and Group 2 acute appendicitis. In addition, Group 2 is divided into
subgroups as a:perforated and b: non-perforated. RDW and MPV were compared between the groups and subgroups.

Results: A total of 861 patients participated in our study. Group 1 consisted of 144 patients and Group 2 consisted of 717 patients. The mean age was
similar in both groups (33.02 vs 35.34, p=0.088), female sex was higher in Group 1 (52.8% vs 42.9, p=0.019), RDW was higher in Group 1 (14.03
vs 13.67, p=0.007), MPV was similar between the groups (8.81 vs 8.95, p=0.363). RDW was an independent risk factor in the diagnosis of AA in
multivariate analysis (odds ratio 0.604, 95% confidence interval (minimum-maximum) 0.420-0.868, p=0.006). RDW and MPV were independent
variables in the diagnosis of perforated appendicitis in multivariate logistic regression analysis.

Conclusion: RDW is a useful parameter in the diagnosis of AA and in determining the severity of the disease. However, MPV value does not have
sufficient diagnostic value.

Keywords: Acute appendicitis, MPV, RDW, sensitivity, specificity

O Z

Amag: Eritrosit dagihm genisliginin (RDW) ve ortalama trombosit hacminin (MPV) akut apandisit tanisindaki ve hastaligin siddetini belirlemedeki
klinik degerini saptamay1 amacladik.

Yontem: Ocak 2013 ile ocak 2020 tarihleri arasinda akut appendisit 6n tanisi ile opere edilen hastalar calismaya dahil edildi. Hastalar Grup 1 negatif
appendektomi; Grup 2 akut apandisit olmak tuzere iki gruba ayrildi. Ayrica Grup 2a: Perfore ve 2b: nonperfore olmak tizere subgruplara ayrildi.
Notrofil sayisi, RDW ve MPV oranlar1 gruplarda ve subgruplarda karsilastirild.

Bulgular: Calismamiza 861 hasta dahil edildi. Grup 1: 144, Grup 2: 717 hastadan olusuyordu. Yas ortalamas1 (33,02 vs 35,34 p=0,088) ve MPV
oranlar (8,81 vs 8,95 p=0,363) acisindan her iki grup arasinda anlamh farklilik yoktu. Grup 1’de kadin cinsiyet oran1 daha yiiksekti (%52,8 vs 42,9
p=0,019). Ayrica RDW oranlart Grup 1’de daha yuksekti (14,03% vs 13,67% p=0,007) ve RDW oranlar1 multivaryant analizde akut appendisit
tanisinda bagimsiz bir gostergeydi (odds ratio: 0,604 %95 confidence interval: (minimum-maksimum) 0,420-0,868 p=0,006). RDW ve MPV oranlar1
cok degiskenli lojistik regresyon analizinde perfore appendisit tanisinda bagimsiz degiskenlerdi.

Sonuc: Akut appendisit tanisinda ve hastaligin siddetinin belirlemesinde RDW yararh bir parametredir. Fakat MPV degerinin yeterli tanisal degeri
yoktur.

Anahtar Kelimeler: Akut appendisit, MPV, RDW, sensivite, spesivite
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Introduction

Acute appendicitis (AA) is the most common cause of acute
surgical abdominal pain and is usually seen in patients in
their 20s and 30s.! In the literature, the lifetime prevalence
of this disease is approximately 7%, and its perforation rate
is between 17% and 20%.>>

Timely diagnosis is very important, since a diagnostic
delay is associated with increased risk of perforation and
potentially peritonitis, sepsis and death. On the contrary,
negative appendectomy is associated with unnecessary risks
and costs. Although advanced diagnostic tests and imaging
methods have been developed, the rate of false diagnosis is
still high.*

Complete blood count is used as part of the routine testing
for AA. Based on this, many parameters in complete blood
count and the combination of these parameters in the
diagnosis of AA were investigated.®’

The red blood cell distribution width (RDW) is a well-known
erythrocyte parameter that shows variations in the diameter
of red blood cells. At present, the erythrocyte index, which
has been used in haematology practice, is accepted as a
biological marker related to inflammation. A high RDW is
associated with an increase in erythrocyte sedimentation
rate and interleukin-6 levels.®

The mean platelet volume (MPV) is reported to be related
to platelet function. The platelet size is closely related to
platelet activity and function. Large platelets are more active
than small platelets, and the MPV has been shown to reflect
inflammatory burden.’

Recent studies have investigated on whether RDW and MPV
can be used as an early predictor in AA.'*12 In this study,
we aimed to determine the clinical value of RDW and mean
MPV in the diagnosis of AA and in determining its severity.

Materials and Methods

Patients who underwent surgery with a preliminary
diagnosis of AA between January 2013 and January 2020 in
the Erciyes University Faculty of Medicine General Surgery
Clinic were included in the study. This retrospective study
was approved by the Erciyes University Institutional Review
Board (no: 2020/251, dated: 20.05.2020). Files and hospital
information system records were examined, and the cases
were analysed retrospectively.

While patients who underwent appendectomy (both open
and laparoscopic appendectomy) were included, patients
aged <18 years; pregnant patients; patients with heart failure,
haematological disease, cancer, chronic infectious disease,
liver disease, vascular disease, infection or inflammatory
disease; patients who had missing data; or patients taking
drugs that may affect the platelet count and volume were
excluded from the study.

Patients were divided into two groups according to the
histopathological evaluation. The first group included
patients with a normal appendix (negative appendectomy
group), and the second group was composed of patients
with AA (AA group), which was further subdivided
into perforated and non-perforated appendicitis groups.
Demographic data of patients such as age and sex and
preoperative laboratory findings on admission [neutrophil
count/mm’, RDW (%) and MPV (fL)] were compared
between the negative appendectomy group and AA group.
The same parameters were compared within the subgroups.
The complete blood count was measured by an automated
haematology analyser (Roche Hitachi Cobas® 8000 Roche
Diagnostics, Indianapolis, IN, USA). Reference values were
2-7x10°%L for neutrophils, 7.4-10.4 femtoliter (fL) for MPV
and 11.6%-14% for RDW.

Statistical Analysis

SPSS (Statistical Package for the Social Sciences) 23.0 package
programme was used in the statistical analysis of data.
Categorical measurements were summarised as numbers
and percentages and continuous measurements as mean and
standard deviation (median and minimum-maximum where
necessary). Pearson chi-square test statistics were used to
compare categorical variables. Shapiro-Wilk test was used
to determine whether the study parameters showed normal
distribution. In comparing continuous measurements
between groups, distributions were checked; independent
Student’s t-test was used for parameters with normal
distribution, and the Mann-Whitney U test was used for
parameters without normal distribution. In this study, the
cut-off value was determined by calculating the sensitivity
and specificity values based on the neutrophil count, RDW
and MPV and by examining the area under the receiver
operating characteristics (ROC) curve. Logistic regression
analysis was employed to determine the independent
variables that affect the dependent variables. Statistical
significance level was taken as 0.05 in all tests.

Results

A total of 861 patients participated in our study. The negative
appendectomy group consisted of 144 patients, and the AA
group consisted of 717 patients. The mean age was similar
in both groups (33.02 vs 35.34, p=0.088), female patients
comprised most the negative appendectomy group (52.8%
vs 42.9, p=0.019), the neutrophil count was higher in the
AA group (8.20 vs 10.31, p=0.00), RDW was higher in the
negative appendectomy group (14.03% vs 13.67%, p=0.007)
and MPV was similar between the two groups (8.81 vs 8.95,
p=0.363). In the multivariate logistic regression analysis,
neutrophil count and RDW were independent variables
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in the diagnosis of AA. Comparison results between the
negative appendectomy and AA groups are detailed in Table
1. The ROC curve analyses of these independent variables
are shown in Figure 1. The recommended cut-off and
diagnostic values for these variables are shown in Table 2.

The perforated and non-perforated subgroups were
composed of 65 and 652 patients, respectively. While the
mean age was higher in the perforated subgroup (42.63 vs
34.62, p=0.00), sex distributions were similar (p=0.33).
No significant difference was found between the groups
in terms of neutrophil count (11.12 vs 10.23, p=0.143),
RDW (13.98% vs 13.64%, p=0.056) and MPV (8.74 vs 8.97,
p=0.301). In the multivariate logistic regression analysis,
neutrophil count, RDW and MPV were independent
variables in the diagnosis of perforated appendicitis. The
comparison between the perforated and non-perforated
subgroups is detailed in Table 3. The ROC curve analyses
of these independent variables are shown in Figure 2.

Table 1. Comparison of the two groups

Patient number 144 (16.7) 717 (83.3)
33.02+13.87 35.34+15.10
Age * : 0.088
(18-85) (13-87)
Male 68 (47.2) 409 (57.1)
Sex 0.019
Female 76 (52.8) 307 (42.9)
g 8.20+4.59 10.31+4.70
Neut}rophgl * * 0.000
(x10%/mm?) (1.31-29.16) (1.75-78)
14.03+1.80 13.67+1.36
RDW (% 0.007
(%) (11.5-24.4) (11.5-20.7)
8.81+1.64 8.95+1.71
MPV (FT) * * 0363
(6.2-13.9) (4.8-13.5)

The recommended cut-off and diagnostic values for these
variables are shown in Table 4.

Discussion

Appendicitis is still the most common indication of
emergency surgery. Traditionally, appendectomies are
performed immediately after diagnosis was made to
prevent the progression of inflammation and potential
complications.'

Although leukocyte count generally increases in patients
with AA, it is not a specific marker of AA and can increase
in many diseases accompanied with inflammation during
differential diagnosis. In AA, neutrophilia and left shift on
the haemogram are often associated with lymphopaenia.'*'>
Anderson reported a sensitivity of 71%-89% and specificity
of 48%-80% in his meta-analysis (neutrophil count >6,500/
mm?).*

1.489 1.040-2.132  0.030

3.846 2.652-5.576  0.000  0.654 0.622-0.686  0.001
0.604 0.420-0.868 0.006  0.560 0.526-0.594 0.028
1.365 0.954-1.954 0.089 0.527 0.493-0.561  0.291

RDW: Red blood cell distribution width, MPV: Mean platelet volume, AUC: Area under the curve, OR: Odds ratio

Neutrophil (x10%/mm?) <7.04 52.08
RDW (%) >13.9 43.75
MPV (Fl) <8.4 50.69

Table 2. Proposed cut-off values for significant parameters in the diagnosis of acute appendicitis

77.96 32.2 89.0 5.716 0.654
69.32 22.3 86 2.194 0.560
57.04 19.2 85.2 1.055 0.527

RDW: Red blood cell distribution width, MPV: Mean platelet volume, AUC: Area under the curve, PPV: Positive predictive value, NPV: Negative

predictive value, OR: Odds ratio
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Figure 1. Receiver operating characteristic curve analyses of significant
parameters for the diagnosis of acute appendicitis: (a) neutrophil count,
(b) red blood cell distribution width and (c) mean platelet volume
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Figure 2. Receiver operating characteristic curve analyses of significant
parameters for the diagnosis of perforated appendicitis: (a) neutrophil
count, (b) red blood cell distribution width and (c) mean platelet volume

Table 3. Comparison of the subgroups of the acute appendicitis group

Patient number 65 (9.1) 652 (90.9)
42.63£18.26  34.62+14.57
Age 0.000
(19-85) (13-87)
Male 35 (53.8) 374 (57.5)
Sex 0.333
Female 30 (46.2) 277 (42.5) 1.157
Neutrophﬂ 11.12+4.74 10.23+4.69
0.143 0.416
(x10%/mm”) (4.63-27.78)  (1.75-78)
RDW (%) 13.98+1.22 13.64+1.37 01056 0,197
° (11.8-17.9)  (11.5-20.7) ' '
8.74+1.83 8.97+1.7
MPV (F1) 0.301 2.026
(5.6-12.3) (4.8-13.5)

0.694-1.931 0.576

0.226-0.767 0.005 0.535 0.498-0.572  0.366
0.078-0.497 0.001  0.607 0.570-0.642  0.001
1.119-3.669 0.020 0.536 0.498-0.573  0.377

RDW: Red blood distribution width, MPV: Mean platelet volume, AUC: Area under the curve, OR: Odds ratio, min: Minimum, max: Maximum, CI:

Confidence interval

Neutrophil (x10%/mm?) >14.57 24.62
RDW (%) >12.8 92.31
MPV (Fl) <7.1 26.15

Table 4. Proposed cut-off values for significant parameters in prediction of perforation

88.04 0.366 17.0 92.1 0.535
29.75 0.001 11.6 97.5 0.607
85.12 0.377 14.9 92.0 0.536

RDW: Red blood cell distribution width, MPV: Mean platelet volume, AUC: Area under the curve, PPV: Positive predictive value, NPV: Negative

predictive value, OR: Odds ratio
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In our study, the neutrophil count was higher in the AA
group (p=0.000). For the cut-off value [area under the curve
(AUC) 0.654; 95% confidence interval (CI) 622-0.684,
p=0.001] determined according to the ROC curve, the
sensitivity and specificity were 52% and 77%, respectively.

RDW is frequently used in haematology practice to
distinguish iron deficiency anaemia from other microcytic
anaemias. Increased RDW is associated with erythropoiesis
disorder or erythrocyte destruction. RDW has also been
investigated in inflammatory and infectious pathologies
such as rheumatoid arthritis, inflammatory bowel disease,
colon cancer and celiac disease. RDW elevations have
been shown to be associated with increased levels of
inflammatory markers such as C-reactive protein (CRP),
erythrocyte sedimentation rate and interleukin-6. Pro-
inflammatory cytokines in sepsis negatively affect the life
span of circulating erythrocytes and suppress erythrocyte

maturation.'>®

In the study by Narci et al.'?, RDW was significantly lower
in the AA group than in the control group (15.4+1.5 vs
15.9+1.4, p=0.001). In the ROC analysis, the diagnosis of
AA with 15.6% cut-off for RDW had sensitivity of 47% and
specificity of 67% (AUC 0.62)."" Giinay et al.'” compared
complicated and non-complicated AA cases and reported
that the RDW was higher in the complicated appendicitis
group (16.97+4.48 vs 14.28+2.73, p=0.001). In the same
study, RDW was determined as an independent diagnostic
factor for complicated appendicitis in the logistic regression
analysis (OR: 1.412, 95% CI: 1.01-1.98, p=0.046)."" In the
study by Boshnak et al.'®, unlike the literature, no difference
was found in the RDW of the negative and positive
appendectomy groups (13.13+0.36 vs 13.06+0.43, p>0.05).
However, in their study, RDW was higher in complicated
AA cases (13.02+0.40 vs 13.30+0.58, p=0.006).'® Tanrikulu
et al.” reported no significant relationship between RDW
and AA, similar to the finding of Boshnak et al.’®

Bozlu et al.?® reported that RDW was elevated in children
with AA, but they did not find a significant difference in
complicated cases. In this study, the diagnostic value of
RDW in children with AA was not higher than that of white
blood cells or CRP. They concluded that a high RDW is
valuable in the diagnosis of AA in children, but it is not a
useful marker for complicated appendicitis.?

In our series, RDW was higher in the negative
appendectomy group (14.03% vs 13.67%, p=0.007). RDW
was an independent risk factor for AA in the multivariate
analysis. When the cut-off value was 13.9, RDW showed
43% sensitivity and 69% specificity in the diagnosis of AA.
RDW was similar in the perforated and non-perforated
appendicitis subgroups. In the multivariate analysis, it
was an independent risk factor for perforated appendicitis.

When the cut-off value was 12.8, RDW demonstrated 92%
sensitivity and 29% specificity.

During the development of sepsis, platelets are thought to
be one of the first responding anuclear cells. Gurler and
Aktas?! suggested that the increase or decrease in MPV
in inflammatory conditions results from the effects of
inflammatory cytokines in the bone marrow. Active platelets
grow in infectious conditions and cause an increase in MPV
in haemogram tests. However, after the use of larger activated
platelets in inflammatory processes, smaller platelets lead
to a decrease in MPV in blood count tests.”' Increases in
MPV are associated with chronic diseases, and decreases
are associated with acute diseases. While increased MPV
were observed in chronic disease conditions, decreased
MPVs were observed in acute disease environments. In the
literature, low MPVs during an attack increased to normal
levels in patients with ankylosing spondylitis and rheumatoid
arthritis. In addition, in some inflammatory bowel diseases,
MPV decreased in parallel with increased disease activity.?**
However, the pathophysiological mechanisms for decreased
MPV in patients with AA is not yet clear.”*

Discussions are on-going in studies that have investigated
the diagnostic value of MPV. Erdem et al.’ reported MPVs
for the AA group and control group as 7.4+0.9 (5.6-10.6)
fL vs 9.1£1.6 (5.1-13.1) fL, respectively (p<0.001). In their
ROC analysis, the AUC was 82.4% for the MPV. When the
cut-off MPV value was below 7.95 fL, the test’s sensitivity
and specificity were 74% and 75%, respectively.”” In the
study by Narci et al., the median MPV was 7.92+1.68 L in
the AA group and 7.43+1.34 fL in the control group. The
MPV was significantly higher in the AA group than in the
control group (p<0.001). In their ROC analysis, the AUC
was 62%, and with a cut-off value of 7.87, the sensitivity
and specificity were 66% and 51%, respectively.'® Uyanik
et al.?® concluded that MPV in the paediatric age group was
similar in the AA and control groups (7.9£0.9 vs 7.7+0.8,
p>0.05) and had no diagnostic value for AA.*® Similarly,
Dinc et al. found a sensitivity of 29.5%, specificity of 49.0%
and diagnostic accuracy of 34.0% for MPV, but with limited
diagnostic value.”* However, on separate evaluation, these
studies have heterogeneous characteristics. In the most
recent meta-analysis for the diagnostic value of MPV in AA,
MPV decreased significantly in patients with AA compared
with the control group (weighted mean difference, -0.64;
95% CI, -0.74 to -0.54; p=0.037). The analysis showed that
MPV can be used as a biomarker for AA, but it does not have
sufficient diagnostic value.’

Yardimai et al.?® found higher MPV values in patients with
AA than in healthy controls (9.3£8 vs 9.3+8, p=0.0005). In
the same study, according to the pathologies in the patient
group, the MPV was 8.8+5.8 (6-96) for phlegmonous
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appendicitis, 8.9+5.8 (6.1-74) for localised peritonitis
and 12.8+£9.7 (6.7-87) for perforation and/or gangrenous
appendicitis. They found a statistically significant difference
between patient groups (95% CI 8.5-10.1; p=0.005). Another
outcome of this study was to identify the role of MPV in
predicting more severe forms of AA, such as perforation and/
or gangrenous appendicitis. According to the ROC analysis,
when the cut-off value was 8.92 in the differential diagnosis
of AA, it has 73% sensitivity and 57% specificity (AUC 0.57;
95% CI 0.49-0.62; p=0.0005).*

In our series, MPV did not differ significantly between the
negative appendectomy group and AA group or between
perforated and non-perforated groups. Moreover, MPV has
no diagnostic value for either AA or perforated appendicitis.

Study Limitations

The most important limitation of this study was its
retrospective nature. In addition, only patients who
underwent appendectomy were included in the study, as
patients suspected of AA who did not undergo surgery were
excluded.

Conclusion

RDW is helpful in the diagnosis of AA and detection of
perforated appendicitis, but it has no sufficient diagnostic
value when used alone. Normal RDW values cannot exclude
AA alone. MPV has a low clinical value in the diagnosis of
AA and in the detection of perforated appendicitis.
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A Rare Cause of Bowel Obstruction in a 100-year-old
Patient: Gallstone lleus

100 Yasindaki Bir Hastada Nadir Rastlanilan Bagirsak Tikanikligi Nedeni:
Safra Tag! lleusu

® Mustafa Gok', ® Ugur Topal2, ® Erdogan Miitevelli Séziier2, ® Bahadir Oz1, ® Muhammet Akyiiz1

1Erciyes University Faculty of Medicine, Department of General Surgery, Kayseri, Turkey
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[ET ABSTRACT I —

Gallstone ileus occurs when a gallstone passes into the intestinal system through a fistula between the gallbladder or biliary tract, and the duodenum,
stomach or colon, and causes an obstruction. Although it is usually seen in advanced ages, it has rarely been reported in patients who are 100
years old. A 100-year-old female patient, without significant medical or surgical history, was admitted to the emergency department for diffuse
abdominal pain, nausea, vomiting, and constipation. Abdominal computed tomography showed air in the biliary tract and obstruction in the small
intestine. Patient was operated under emergency conditions. Enterolithotomy was performed and the stone was extracted. Postoperative recovery was
uneventful. Bilioenteric fistulas, a major complication of chronic gallbladder diseases, usually develop secondary to intense inflammation. Patients’
age, concomitant disease, clinical condition and intraoperative findings should be taken into consideration while planning the treatment. The data in
the literature generally supports the employment of enterolithotomy in high-risk patients and reserves cholecystectomy and resection of the fistula
for less comorbid patients with feasible anatomy.

Keywords: Cholecystoduodenal fistula, enterolithotomy, gallstone

111 Z
Safra tasi ileusu safra kesesi veya safra yollar ile duodenum, mide ya da kolon arasinda meydana gelen fistiille bagh olarak safra taslarinin intestinal
sisteme gecmesi ve obstriiksiyona neden olmasi ile olusur. Genellikle ileri yaslarda gortilmesine ragmen litaratiirde 100 yasindaki hastalarda nadiren
bildirilmistir. Ozgecmisinde énemli bir dahili ya da cerrahi problemi olmayan 100 yasindaki kadin hasta; acil servise yaygin karin agrisi, bulanti,
kusma ve kabizlik nedeniyle basvurdu. Abdominal bilgisayarli tomografisinde safra yollarinda hava ve ince bagirsak duzeyinde obstriiksiyon vardi.
Acil sartlarda opere edildi. Enrolitotomi yapild: tas eksaktre edildi, postoperatif donemi sorunsuz gecti. Kronik safra kesesi hastaliklarinin énemli bir
komplikasyonu olan biliyoenterik fistiller ortalama yogun inflamasyona sekonder olarak gelisirler. Tedavi planlanmasinda, yasi, yandas hastaliklari,
klinik durumu ve intraoperatif bulgular goz éntunde bulundurulmaktadir. Literatirde genel olarak ytiksek riskli hastalarda enterolitotomi istthdamim
ve daha az komorbid olan hastalar icin kolesistektomiyi fistul rezeksiyonunu desteklemektedir.

Anahtar Kelimeler: Kolesistoduodanal fistiil, enterolitotomi, safra tasi

Introduction In patients under 65 years of age, gallstone ileus is the cause
o ] ] ] . of less than 4% of intestinal obstruction, and this incidence
Bartholin first described by gallstone ileus in 1654, whichisa . . .

increases to 25% in patients over 65 years of age. The

rare cause of small intestinal obstruction. It happens when a
gallstone passes through the intestinal system along a fistula
between the gallbladder or biliary tract and the duodenum,

stomach or colon and causes obstruction.!

proportion of women to men is 3.5-3.6:1, and patients are
typically over 65 years of age.?

The gallstone ileus-related mortality rate ranges from 12% to
27%, and the morbidity rate reaches 50%.> Patients present
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with nonspecific symptoms, such as abdominal pain and
vomiting. Typically, laboratory tests are nonspecific. Even
though 30-40% of patients can be diagnosed radiologically
preoperatively, it is mostly done during the surgery.”
Radiology shows the pathognomonic triad of pneumobilia,
small bowel obstruction and ectopic gallstone. Thus, the
ideal treatment of gallstone ileus remains controversial.

In this case, we evaluated our approach to a 100-year-old
patient with preoperative diagnosis of gallstone ileus.

Case Report

With abdominal pain, nausea, vomiting and abdominal
distention, a 100-year-old Middle Eastern female patient
was admitted to the emergency room. Her complaints
began 2 days earlier, and for the last 2 days, she hadn’t
passed gas/stool. Her medical history revealed that she
had primary hypertension. In addition, she did not have
a history of previous abdominal surgery but had a history
of hospitalization due to acute cholecystitis. Additionally,
previous ultrasound examination had revealed gallstones in
the gallbladder.

The patient had no contributing family or psychosocial
history or history of smoking or other metabolic diseases.
Physical examination showed abdominal distention and
diffuse sensitivity with palpation. During auscultation,
no intestinal sounds could be obtained in four quadrants
of the abdomen, and tympanism was observed on all four
quadrants of the abdomen with percussion. Further, during
rectal examination, the rectal ampulla was empty, and
no palpable mass was detected. The body temperature of
the patient was 38 °C, blood pressure was 100/60 mmHg,
pulse was 115/minute, and body mass index was 28. The
following values were obtained in laboratory analysis: white
blood cell count= 1/4,900/mm’, aspartate transaminase=
116.7 wL, alanine transaminase= 112.9u/L, glucose= 77
mg/dL, chloride= 101.4 mmol/L, blood urea nitrogen= 25.4
mg/dL, creatinine= 1.45 mg/dL, sodium= 130 mmol/L,
potassium= 3.05 mmol/L, total bilirubin= 0.10 mg/dL, direct
bilirubin= 0.10 mg/dL, amylase= 43U/L, gamma-glutamyl
transpeptidase= 243u/L, alkaline phosphatase= 285 w/L,
lactate dehydrogenase= 429 u/L, and C-reactive protein= 18
mg/L. On the other hand, other parameters were normal.

In abdominal ultrasonography, the integrity of the stone
wall inside the gallbladder was impaired. Further, oral
and IV contrast computed tomography revealed air in the
gallbladder and intrahepatic bile ducts, and there were
signs of obstruction of the ileus in the small bowel level
(Figure 1).

The patient was admitted to the intensive care unit. Before
surgery, intravenous fluid and antibiotics (piperacillin/

tazobactam) were administered. The patient also underwent
nasogastric intubation and correction of electrolyte
disturbances.

The patient then underwent emergency surgery. After
anaesthetic clearance, an emergency laparotomy was
performed under general anaesthesia with a diagnosis of
gallstone ileus. A large 4-cm palpable gallstone was found
in the 60" c¢cm of the terminal ileum. The technique of
choice was the removal of the stone via enterotomy, then a
longitudinal incision was performed on the antimesenteric
border proximal to the site of impaction, and the gallstone
was milked proximally and removed (Figure 2).

During enterotomy, a general survey of the abdomen was
conducted where no signs of malignancy were identified,

and it was closed in two layers because the patient’s tissues

Figure 1. CT scan showed air in the gallbladder and intrahepatic bile
ducts

CT: Computed tomography

Figure 2. The gallstone was removed and the enterotomy was repaired
in two layers
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in the upper right quadrant were oedematous and fragile,
which appeared to be inflamed and compatible with a
cholecystoduodenal fistula. Considering the age of the
patient and comorbid factors, no attempt was made on
the cholecystoduodenal fistula and gallbladder. The final
pathology of the specimen was reported as a gallstone: 12.5
gr, olive green-yellow coloured, and ovoid shaped, which
measured 4x3.2x2.5 cm (Figure 3).

The duration of the surgery was 1 hour and 45 minutes, with
a blood loss of 100 mL. Moreover, the patient was followed
up in the postoperative intensive care unit. Postoperative
follow-up was followed by antibiotic therapy (piperacillin/
tazobactam), intravenous fluid, analgesics (paracetamol)
and enoxaparin sodium for thrombosis prophylaxis. Anti-
emetics were administered, and after gastrointestinal passage
was achieved, the oral intake was started.

On the 8th postoperative day, the patient had an uneventful
postoperative course and was discharged home. The patient
had no specific postoperative complications, and there was
no development of wound complications. Therefore, we
did not need a rediscovery/revision surgery. We have not
experienced postoperative 30-day and long-term morbidity/
mortality. Further, 10 days after discharge, the patient was
followed up as an outpatient, and an infection was discovered
at the incision site, so wound care was administered. During
the 1-month follow-up, no recurring complaints were
observed. After 6 months, another follow-up was conducted.
Moreover, in terms of biliary complications, the patient
should be closely monitored.

20
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Figure 3. The appearance of the gallstone after removal by enterotomy

Discussion

Bilioenteric fistulas, a significant complication of chronic
gallbladder diseases, usually develop secondary to intense
inflammation. The key mechanism is the development of
abnormal epithelial connections between two hollow organs
by mass effect and secondary inflammation.’

Gallstone ileus is observed in 0.3-0.5% of all cases of
cholelithiasis. In gallstone ileus, the gallbladder stone
enters the intestinal tract through a fistula.! When we
look at the literature, the localization of the fistula is
most often cholecystoduodenal with 68%, while it is 5%
cholecystocolonic and 2.5% cholecystoduodenocholic. In
addition, the localization of the gallstone has been reported
as 64% terminal ileum, 23% proximal ileum and jejunum,
4% colon and 1% stomach.®

In our case, a cholecystoduodenal fistula was present, and
the gallstone was found in the terminal ileum. With the
imaging methods used in diagnosis, the accuracy rates
can be increased for preoperative diagnosis. The imaging
diagnostic criteria for gallstone ileus are called “Rigler’s
triad” and consist of the presence of a radiopaque stone
(presenting in less than 10% of cases), pneumobilia (Gotta-
Mentschler sign) and bowel loop distention. Moreover,
two of these three signs are diagnostic.>” The use of X-rays
in conjunction with abdominal ultrasound increases
sensitivity to 74% for a gallstone diagnosis.® The contrast
computed tomography (CT) scan is recognized as the gold
standard method for the diagnosis of gallstone ileus and is
reported to have a sensitivity over 90% in the literature.” In
the literature, a study comparing direct abdominal X-ray,
abdominal ultrasonography and abdominal CT for gallstone
ileus found that Rigler’s triad is present in 14.8% of plain
abdominal film, in 11.11% of abdominal US and in 77.78%
of abdominal CT.°

Treatment options include enterolithotomy (stone

extraction, cholecystectomy, fistula tract excision) or two-
stage surgical enterolithotomy and biliary tract surgery.'!!
Because of the age and comorbidities of the patient, we
decided to perform enterolithotomy as the treatment option.
In the literature, in a series comparing single-stage surgery
with enterolithotomy, the mortality rate of enterolithotomy
was found to be lower (11.7%) compared to single-stage
surgery (16.9%).

Enterolithotomy can be applied easily and rapidly in
patients with an advanced age and in the presence of
comorbid disease. However, recurrent gallstone ileus, acute
cholecystitis, recurrent cholangitis and the persistence of
the risk of gallbladder cancer are the disadvantages of this
technique.®
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An Unusual Cause of Rectal Pressure and Difficult
Defecation: Giant Pelvic Myelolipoma

Rektum Basisi ve Defekasyon Zorlugunun Alisiilmadik Nedeni: Dev Pelvik
Miyelolipom

©® Burak Sarilar, ® Hiiseyin Gékhan Yavas, ® Furkan Ufuk

Pamukkale University Faculty of Medicine, Department of Radiology, Denizli, Turkey

[EHT ABSTRACT I —

Myelolipoma is a rare benign neoplasm consisting of mature adipose and haematopoietic tissues and usually found in the adrenal gland. However,
myelolipoma can be rarely detected in extra-adrenal regions but often detected incidentally in imaging studies performed for other reasons or at
autopsy. While adrenal myelolipomas are easily recognised given its typical imaging features, the diagnosis of extra-adrenal myelolipomas may be
challenging. Herein, we aimed to present computed tomography and magnetic resonance imaging findings of pelvic extra-adrenal myelolipoma in a
77-year-old woman with hepatocellular carcinoma and to describe the differential diagnoses.

Keywords: Magnetic resonance imaging, computed tomography, pelvis, myelolipoma, lipomatous tumour

anosers. |

Miyelolipom, olgun adipdz ve hematopoietik dokudan olusan ve genellikle adrenal bezde bulunan nadir benign bir neoplazmdir. Bununla birlikte,
miyelolipom adrenal dis1 bolgelerde nadiren tespit edilebilir ve siklikla baska nedenlerle yapilan goriintilemelerde veya otopside tesadiifen tespit
edilir. Adrenal miyelolipomlar, tipik gorunttuleme ozellikleri nedeniyle kolayca taninirken, adrenal dis1 miyelolipomlarin teshisi zor olabilir. Burada
hepatoseliiler karsinom tanih 77 yasindaki bir kadinda pelvik ekstra-adrenal miyelolipomun bilgisayarh tomografi ve manyetik rezonans goruntiileme
bulgularini gostermeyi ve ayirici tanilar: tanimlamay1 amacladik.

Anahtar Kelimeler: Manyetik rezonans gorunttleme, bilgisayarli tomografi, pelvis, miyelolipom, lipomatoz tamor

Introduction Therefore, imaging features of EAMs should be well known

. . to avoid aggressive surgical interventions.
Myelolipomas are rare and benign tumours composed of 88 &

variable amounts of haematopoietic elements and fatty tissue
and usually located in the suprarenal glands." Moreover,
cases have been reported in non-adrenal locations such as the
presacral space, retroperitoneum, thoracic cavity, liver and
stomach.>>*> Myelolipomas are usually small, grow slowly
and asymptomatic. Most of them are detected incidentally
at autopsy or in imaging examinations performed for other
reasons. While adrenal myelolipomas are easily recognised
due to the typical imaging features, the diagnosis of extra-
adrenal myelolipomas (EAMs) may be challenging, and

EAMs can be misdiagnosed as malignant tumours.!'?3*

Case Report

A 77-year-old woman, who was diagnosed with hepatitis
B-related liver cirrhosis 6 years ago, presented with abdominal
pain, but she was lost to follow-up for several years. She had
a history of constipation and urinary incontinence for several
years. Laboratory results revealed low haemoglobin level
(12.8 g/dL; normal range, 14-16 g/dL) and platelet count
(134,000; normal range: 150,000-400,000) and high alanine
aminotransferase (65 IU/L; normal values, <41 IU/L) and
alpha-fetoprotein level (344 ng/mL; normal values, <5 ng/
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mL). Other laboratory test results were within normal limits.
Abdominal ultrasonography (US) revealed heterogeneity and
nodularity of the liver parenchyma, hypertrophy in the left
lobe and atrophy in the right lobe, which were compatible
with cirrhosis. Moreover, ascites and a heterogeneous,
hypoechoic mass with a diameter of 4 cm at segment 5
of the liver were detected. Compared with abdominal
US examination performed 3 years ago in an external
centre, the lesion had newly appeared. Dynamic contrast-
enhanced computed tomography (CT) of the abdomen was
performed, which revealed mild ascites and additional focus
on segment 6 of the liver compatible with hepatocellular
carcinoma (HCC). No metastasis was found on abdominal
CT images, but a heterogeneous, well-defined fatty mass
with solid components was detected in the presacral space
(Figure 1). US-guided liver biopsy was performed with a
preliminary diagnosis of HCC, and HCC was confirmed on
histopathological examination. For further evaluation of the
pelvic mass, magnetic resonance imaging (MRI) of the lower
abdomen was performed, which showed a heterogeneous,
well-defined, fatty mass with a pseudocapsule in the
presacral space. The pelvic mass exhibited mild diffusion
restriction with an apparent diffusion coefficient value of
0.92x10-3 mm?/s and heterogeneous contrast enhancement
(Figure 2). In the differential diagnosis of the lesion, EAM
was primarily considered. A CT-guided tru-cut biopsy was
performed considering the well-differentiated liposarcoma
in the outer centre, and the pathological diagnosis was
myelolipoma. Surgery was recommended, but the patient
declined. Therefore, symptomatic treatment was started. In
the control abdominal CT examination obtained 16 months
later, the size and imaging features of the pelvic lesion were
stable.

Discussion

Myelolipomas are benign and rare tumours composed of
haematopoietic cells and adipocytes.! The aetiology of
myelolipomas is not well elucidated. Still, some theories

suggest that myelolipomas result from a metaplastic

Figure 1. Axial unenhanced and (B) contrast-enhanced computed
tomography image of the pelvis demonstrate a heterogeneous, well-
defined and contrast-enhanced fatty mass with solid components in the
presacral space

change in response to infection, inflammation or stress.!?*?
Although myelolipomas often present as an isolated adrenal
myelolipoma, it could also appear in other locations such
as the presacral space, retroperitoneum, thoracic cavity,
liver and stomach. The presacral area is the most frequent
location of extra-adrenal lesions.?**° En bloc excision of the
lesion with careful dissection is recommended in patients
without symptoms.®” However, in the presented case, the

patient refused surgery.

Figure 2. (A) Coronal T1-weighted and (B) Axial T2-weighted magnetic
resonance (MR) images show well-defined, encapsulated and mildly
hyperintense mass in the presacral space (arrowheads). Note the
anteriorly displaced rectum (dashed arrow) and uterus (arrow). (C) Axial
T1-weighted fat-suppressed MR image shows signal dropout in the lesion
due to the fat component (arrowheads). (D) Axial diffusion-weighted
and (E) apparent diffusion coefficient (ADC) map image demonstrates
mild diffusion restriction with an ADC value of 0.92x10-3 mm?*sec
(arrowheads). (F) Sagittal T2-weighted MR image shows a hypointense
capsule of the presacral lesion (arrowheads). (G) Axial contrast-enhanced
T1-weighted fat-suppressed MR image shows heterogeneous contrast
enhancement in the lesion (arrowheads)
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EAMs are almost always seen as a well-defined, round or
oval fatty mass, as in the present case. EAMs are usually
asymptomatic and detected incidentally. Rarely, EAMs
may cause symptoms due to haemorrhage or mass effect
when it reaches massive sizes.>> On abdominal CT,
myelolipomas are usually seen as an encapsulated, well-
defined, macroscopic fatty mass with regular septa or solid
components. After intravenous administration of contrast
medium, contrast enhancement is frequently seen in solid
components of myelolipomas. On MRI, myelolipomas are
detected as masses with mixed-signal intensities and partial
hyperintense signal on T2-weighted (T2-W) and T1-W
images due to the fat component of the masses, which show
as signal dropout on fat-suppressed images, as in the present

case.>>*3

The differential diagnoses of fatty pelvic masses include

liposarcoma, myelolipoma, pelvic lipomatosis and
extramedullary haematopoiesis (EH) (Table 1).%7

EH is a benign lesion of haematopoietic cells outside the
medulla of the bone. While EH is usually found in the
thoracic paravertebral space, presacral involvement is not
unusual.? On CT, EH usually presents as a heterogeneous
lesion close to the sacrum without bone erosion. On MRI,
EH can be seen as a fatty mass with high-signal intensity
on T1-W and T2-W images and as signal dropout on fat-
suppressed images. Although the imaging features are

generally similar to EAM, EH is often seen with multiple foci

that usually hold the mediastinum and/or the paravertebral
space.*®’

Liposarcomas are seen at any age and more often in
male patients than in female patients. In liposarcomas,
aggressiveness increases as fat content decreases. Unlike
myelolipomas, the well-defined capsule in liposarcomas is
not an expected imaging finding. Moreover, liposarcomas
could show signs of invasion and may metastasise.>** When
an ill-defined fatty mass without capsule (or pseudocapsule)
and/or invasion features are seen on imaging, liposarcoma
should be considered first in the differential diagnosis.
Pelvic lipomatosis is an uncommon entity characterised
by excessive fat deposition in perirectal and perivesical
spaces. Abdominal CT typically shows a non-encapsulated,
symmetric and homogeneous excessive fatty tissue growth
surrounding the pelvic organs. MRI shows similar features
with CT.%® In myelolipoma, a solid component or septa is
often seen, but not in pelvic lipomatosis.

In conclusion, EAM is a rare and benign entity that is
generally found incidentally, as in the present case. It is
essential to differentiate EAMs from aggressive tumours like
liposarcomas. Differentiation of presacral myelolipoma from
other presacral fatty masses could be challenging because
imaging features may overlap. Well-defined, encapsulated
and heterogeneous fatty presacral mass, without any
haematologic disease, favours presacral myelolipoma than
the others. Moreover, clinical, laboratory and descriptive

Table 1. Main differential diagnosis of presacral fatty masses and imaging features.

Myelolipoma

Extramedullary
haematopoiesis

Liposarcoma

Pelvic lipomatosis

Lipoma

*;in solid components

Encapsulated, well-defined mass with macroscopic
fatty tissue and solid areas; calcification may be
present.

Heterogeneous mass does not contain calcification,
usually seen in multiple foci that frequently hold the
mediastinum, and/or the paravertebral space.

1ll-defined fatty mass without capsule, invasion
features or metastasis.

Non-encapsulated, symmetric and homogeneous
excessive fatty tissue growth surrounding the pelvic
organs. Pear-shaped bladder and stretched sigmoid
colon can be seen.

May contain a capsule; the mass effect is
asymmetrical.

Usually asymptomatic and may cause

symptoms due to haemorrhage or mass ~ Yes*

effect.

Chronic anaemia and haematological *
. Yes

disorders.

Usually asymptomatic at the early stage,

may be presented by mass effect or Yes*

metastasis.

Usually asymptomatic, it may cause

dysuria, urgency incontinence and No

constipation due to mass effect.

Almost always asymptomatic. No
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features of patients such as age and medical history should
also be taken into consideration.
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Social Media and its Impact on the General and
Colorectal Surgery Communities

Sosyal Medyanin Genel ve Kolorektal Cerrahi Topluluguna Etkisi
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Dear Editor,

Since early in the year 2020, the Coronavirus disease-19
(COVID-19) pandemic has evolved and is affecting every
aspect of life, including surgical healthcare worldwide.
Surgical practice and surgery have been affected mostly due to
their dependency on practical education.' Social media, which
is increasingly being used nowadays, has been supporting
surgical education through free educational contents, video
platforms, easy to communicate mentorship facilities and
international collaborations without borders. Therefore, on
the popular social media site twitter, surgical experts formed
“SoMe4Surgery” and embedded twitter communities like
“SoMe4Proctology”. They use hashtags (#) and tweet with
hashtags like “#SoMe4Surgery, #SoMe4ColorectalSurgery”,
etc.? One of this popular online educational platforms was
created by young academic surgeons and handled by residents
from El Bosque University, Bogota, Colombia. These young
surgeons have as primary aim to support the free share of
surgical learning by tagging well-known surgical experts to
the daily surgical cases and educational materials that are
sent by tweeting the related literature, studies and surgical
illustrations. Great incorporation has been seen by responses
to daily surgical cases when many surgeons have been
reported their own comments, and a tremendous educational
era has been seen inter-continentally.’?

Since 2016, colorectal surgeons have been among the leaders
in social media use, especially twitter, due to the creation of

the hashtag “colorectal surgery”, and a growing impact was
created by 100,000 tweet impressions. Colorectal surgeons
who had been attending and live tweeting colorectal surgery
specific meetings had been sharing scientific contents with
colorectal surgery hashtag; therefore, this has enabled many
surgeons globally to learn the most up-to-date data from
experts.*

One of the benefits of social media use by surgeons is to
facilitate research collaborations, in which high-quality peer-
reviewed research protocols are developed through easy
and fast communication among young medical students,
residents and surgeons with minimal costs. One of these
groups have developed the Global Surg network, which later
has been published as one of the most essential COVID-19
surgical study to date; from “COVIDSurg” initiative on this
background.’

Another positive effect of the articles shared on social media
was analysed by Korean surgeons and their study was found
that article exposure on Twitter leads to a high citation
impact.®

However, there are also growing concerns about social media
use and sharing of information among surgeons, which can be
summarised into four main categories as misrepresentation
of non-peer-reviewed data, sharing of copyright-protected
content, the spread of biased information and damage to
professional image.* Therefore, creators of surgical education
platforms try to form restricted groups that only enable to

O

©Copyright 2021 by Turkish Society of Colon and Rectal Surgery
Turkish Journal of Colorectal Disease published by Galenos Publishing House.

80

47| [m] Address for Correspondence/Yazisma Adresi: Ali Cihat Yildirim, MD,

Kiutahya Health Sciences University Faculty of Medicine, Department of General Surgery, Kiitahya, Turkey
E-mail: dralicihatyildirim@gmail.com ORCID ID: orcid.org/0000-0001-5379-2804

Received/Gelis Tarihi: 03.10.2020 Accepted/Kabul Tarihi: 19.10.2020


http://orcid.org/0000-0001-5379-2804
http://orcid.org/0000-0002-1247-1139

Yildirm and Ekici
Social Media and its Impact on the General and Colorectal Surgery Communities 81

access surgeons, residents and medical students. Another
ethical debate about sharing patient’s data by imaging and
videos even without any special identification of that person
is still ongoing.

Additionally, surgeons should be aware that not every
surgical content is feasible or optimal to be accepted as a
learning material.” Therefore some surgical communities
create guidelines for members who want to use social media
for training purposes. According to these principles, it is
strongly recommended that trainers and trainees of social
media should comply with the local laws protecting patient
privacy. It is also recommended that surgical associations
educate and inform especially trainers in social media to
weigh the costs and odds of it. Therefore, the society of
gastrointestinal and endoscopic surgeons made taskforce
recommendations for closed-content Facebook groups,
stating that obtaining the patients’ informed consent is still
one of the physicians’ responsibilities on social media.®

In conclusion, professional and ethical use of social media
can help the surgical community in all aspects like surgical
education, collaboration and dissemination lasted up-to-
date scientific evidence-based materials. Considering all of
its benefits, surgeons should also be aware of the potential
risks and should act and behave according to local and
universal regulations as mentioned above.
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Seton Application in Complex Perianal Fistula: Video
Presentation

Kompleks Perianal Fistilde Seton Uygulamasi: Video Sunum
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[HT ABSTRACT I ——

Anal fistulas are non-physiological tract-like structures that open into the perianal skin starting from the distal rectum or anal canal and arise from
abscesses on the basis of infection in the rudimentary glands around the dentate line. Recurrence rates vary between 10%-50% and this disease affects
2% of the society. Anal fistulas are classified as ischioanal, subanodermal, intersphincteric, transsphincteric, suprasphincteric, and extrasphincteric,
and spontaneous remission is not possible in this disease. Physical examination, contrast enhanced pelvic magnetic resonance imaging and endoanal
ultrasonography are used in the diagnosis of this disease, which presents with symptoms such as fever, fatigue, soiling and pain. In this clinical
picture, which may also be associated with Crohn’s disease, the ultimate treatment is surgery, and in this video presentation, we aimed to demonstrate
a seton revision and tract curettage treatment in a patient who had previously undergone seton placement procedure for an extrasphincteric fistula.
Keywords: Complex perianal fistula, curettage, seton

Jmnosers |

Anal fistuller distal rektum veya anal kanaldan baslayan perianal deride acilan fizyolojik olmayan trakt benzeri yapilardir ve dentate cizgideki rudimenter
glandlarin enfeksiyonu zemininde gelisen apselerden kaynaklanirlar. Rekiirrens oranlar1 %10-%50 arasinda degismekte olup toplumun %2’sini
etkilemektedir. Anal fistiiller iskioanal, subanodermal, intersfinkterik, transsfinkterik, suprasfinkterik ve ekstrasfinkterik olarak siniflandirilmakta
olup spontan remisyon bu hastalikta soz konusu degildir. Ates, genel durum bozuklugu, perianal akint1 gibi semptomlarla prezente olan bu hastalikta
tanida fizik muayene, pelvik kontrasth manyetik rezonans ve endoanal ultrasonografi kullanilmaktadir. Ozellikle Crohn hastaligy ile de iliskili olabilen
bu klinik tabloda nihai tedavi cerrahi olup bu video prezentasyonda ekstrasfinkterik fistill nedeni ile daha 6nceden seton tedavisi uygulanmuis bir
hastada seton revizyonu ve trakt kiiretaji tedavisinin gosterilmesi amaclanmistir.

Anahtar Kelimeler: Karmasik perianal fistul, kiiretaj, seton

Introduction type of fistula that is often associated with difficulties in
. ) . ) treatment is extra-sphincteric fistula that usually requires
It has been shown in various sources that perianal fistula P ) Y. q
i : ) ) more than one surgery. The long healing process is one of
disease affects one out of every fifty people in the community. . e s .
the most important morbidities in this disease, and various

This disease usually has a chronic course despite treatment 1 . Lo
surgical interventions have been tried in order to accelerate

and causes recurrent hospital admissions due to recurrence. the recovery and keep the patient’s quality of life at the

Because of the serious complications such as perianal
abscess and sepsis, the negativities in the quality of life of
the patient and the cost of treatment, clinicians have tried
to optimize the treatment for various fistula types.! Another

highest level.? In this video presentation, it was aimed to
demonstrate seton revision and fistula tract curettage in a
patient who had previously undergone loose seton therapy
due to extrasphincteric fistula.
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Written informed consent was obtained from the patient.
Preoperative preparation was not made for the patient, except
for a preoperative 6-hour fasting. Prophylactic antibiotic or
enema was not administered. The patient was operated under
general anesthesia in the gynecological dorsolithotomy
position. The outer mouth of the extrasphincteric fistula at
the 5 o’clock position was visualized. The inner mouth was
found with the help of a stylet. The old seton was removed.
The skin structure with pathological appearance in the outer
mouth was excised up to the external anal sphincter and
sent to pathology. The tract was curetted with gas soaked
with oxygenated water and the operation was terminated by
placing loose seton.

In conclusion, we think that loose seton application,
especially internal curettage of the tract is a simple,
comfortable surgical method that has a positive effect on
healing, especially in sphincter-related or extrasphincteric
fistula disease which has a chronic course and requires
repeated surgical interventions.

* This video presentation was recorded at the proctology
course held at University of Health Sciences Turkey,
Umraniye Training and Research Hospital on 17.10.2020.
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Perianal Methylene Blue Injection in Patient With
Pruritus Ani Unresponsive To Medical Treatment: Video
Presentation

Medikal Tedaviye Yanitsiz Pruritus Ani’li Hastada Perianal Metilen Mavisi
Enjeksiyonu: Video Prezentasyon
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[HT ABSTRACT I ——

Pruritus Ani is one of the common dermatological diseases of the perianal skin in the general population. This disease affects 1%-5% of the society. It
presents as itching and burning in the perianal area. Men are affected four times more than women, and it is diagnosed most commonly in the fourth
to sixth decades of life. This disease, which is most commonly seen as idiopathic, may develop secondary to infectious factors such as staph. aureus,
candida albicans, thinning of the perianal skin due to the long-time use of topical steroids, dermatological diseases such as psoriasis or malignancies.
The treatment of the underlying disease constitutes the main treatment for the secondary disease, and in the idiopathic disease, a wide range of
treatment methods are used, from conservative treatments to various medical treatments and injection of various substances into the perianal area.
In this video presentation, it is aimed to present the application of methylene blue injection to the perianal skin in a patient with idiopathic pruritus
ani unresponsive to medical treatment.

Keywords: Methylene blue injection, perianal itching, pruritus ani

aanosers. |

Pruritus ani toplumda sik karsilasilan perianal bolgenin dermatolojik hastaliklarmdandir. Bu hastalik toplumun %1-%5’ini etkilemektedir. Perianal
bolgede kasint1 ve yanma olarak prezente olur. Erkeklerde kadinlara oranla dort kat fazla gorulir ve en sik gortlme yas1 dordunct ve altinel dekatlar
arasindadir. En sik idiopatik olarak gortilen bu hastalik staf. aureus, candida albicans gibi enfeksiyoz etkenlere, uzun stire steroidli topikal ajanlarin
kullanimina bagl perianal bolge cildinin incelmesine, psoriasis gibi dermatolojik hastaliklara veya malignitelere sekonder olarak gelisebilmektedir.
Sekonder hastalikta altta yatan hastaligin tedavisi esas tedaviyi teskil etmekte olup idiopatik hastalikta ise konservatif tedavilerden cesitli medikal
tedavilere ve cesitli maddelerin perianal bolgeye enjeksiyonuna kadar genis bir yelpazede bir cok tedavi yontemi uygulanmaktadir. Bu video
prezentasyonda medikal tedaviye yantisiz idiopatik pruritus anili bir hastada perianal bolgeye metilen mavisi enjeksiyonu uygulamasinin sunulmast
amaclanmstir.

Anahtar Kelimeler: Metilen mavisi enjeksiyonu, perianal kasint, pruritus ani

Introduction out of every twenty people in the society is 4.! Various factors

Pruritus ani is one of the most common diseases among such as personal hygiene, obesity, wearing tight clothing and

benign anorectal disease group encountered in the society. Ppsychogenic causes play a role in the etiology of idiopathic

The men/women incidence of this disease which affects one pruritus ani. Skin biopsy should be done first for diagnosis.
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After the secondary causes are ruled out, the initial treatment
should be administered to the patient for 2-4 weeks. In this
treatment, first of all, topical irritants (stool contamination,
soap, perfume, etc.) should be eliminated and excessive
anal hygiene habits should be avoided. The consumption
of food products such as coffee, soda and alcohol should be
reduced. Afterwards, topical steroids and oral antipruritic
agents should be used in decreasing doses for 4-8 weeks.
A method that has been used with increasing frequency
recently is methylene blue injection into the perianal skin.
In this method, 8 ml of 2% methylene blue is mixed with
0.5% lidocaine in the same volume and injected into the
perianal dermis with a 22 gauge needle and it has been
shown that the possibility of complications such as skin
necrosis is low, when the method is applied correctly.? In
this video presentation, a patient with pruritus ani, who
was unresponsive to medical treatment, was administered
methylene blue injection treatment with the described
technique.

No preoperative preparation was made for the patient.
Prophylactic antibiotherapy or enema was not applied in the
preoperative period. The patient underwent surgery in the
prone jack-knife position. Eight cc of 2% methylene blue was
mixed with 8 cc 0.5% lidocaine and injected intradermally
to the entire perianal area using a 22 gauge needle and the
procedure was terminated.

In conclusion, we think that in patients with pruritus ani
refractory to conservative treatment, injection of methylene

blue into the perianal region is a cheap, easy-to-apply and
satisfying method for patients.

* This video presentation was recorded at the proctology
course held at University of Health Sciences Turkey,
Umraniye Training and Research Hospital on 17.10.2020.

Informed Consent: Obtained.
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Robotic Low Anterior Resection and TAH+BSO with
Transvaginal NOSE

Robotik Low Anterior Rezeksiyon’la Birlikte TAH+BSO ve Vaginal Yoldan
NOSE
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[HT ABSTRACT I —

In the last century, laparoscopic interventions have been developed to minimize the somatic and phsiological effects of surgery. Laparoscopic
approaches have become frequently used in colorectal surgery as well. In recent years, robotic surgery has become a recommended practice in rectum
surgeries, especially due to better visualisation of the pelvis. In addition to providing a comfortable view in the pelvis, robotic surgery also provides
the surgeon with the ability to perform the surgery under three-dimensional view and superior maneuverability in the narrow pelvis. Additionally
removing of the specimen via natural ways, that is, transanal, transvaginal, or transgastric, without creating an incision in the abdomen during
laparoscopic procedures has gained attention. This approach is called natural orifice specimen extraction (NOSE) and it has been used with increasing
frequency in recent years as a preferred method in experienced centers. However, data on NOSE application in robotic rectum surgery is limited, and
in this video presentation, we aimed to present a patient who underwent robotic low anterior resection and total hysterectomy for rectum cancer, in
which the entire specimen was removed transvaginally (NOSE).

Keywords: NOSE, rectum cancer, robotic LAR

aonse-s

Cerrahinin somatik ve fizyolojik etkilerini minimalize etmek icin son ytuzyilda laparoskopik girisimler cok fazla on plana ¢ikmistir. Kolorektal
cerrahidede laparoskopik yaklasimlar siklikla tercih edilir hale gelmistir. Son yillarda ise robotik cerrahide 6zellikle pelviste daha iyi goris saglamasi
nedeniyle rektum ameliyatlarinda 6nerilen bir uygulama haline gelmistir. Robotik cerrahinin pelviste konforlu bir gorus saglamasi disinda, cerrah
acisindanda ti¢ boyutlu gorunti altinda ameliyat gerceklestirmesi ve robotun dar pelviste manevra kabiliyetide diger avantajlaridir. Bunun disinda
laparoskopik cerrahi uygulamalarinda spesimenin cikarilmasi icin abdomende kesi olusturmak yerine dogal yollar yani spesimenin transanal,
transvajinal veya transgastrik olarak ¢ikarilmas: giindeme gelmistir. Bu uygulama natural orifice specimen extraction (NOSE) olarak adlandirilmakla
birlikte deneyimli merkezlerede tercih edilen bir yontem olarak son yillarda artan siklikla kullanilmaktadir. Ancak Robotik rektum cerrahisi ile
beraber NOSE uygulamasi ile ilgili veriler kisitli olup, bu video sunumda rektum kanseri i¢cin robotik low anterior rezeksiyon birlikte total histerektomi
uygulanan hastada tim speswimenin trans vajinal olarak cikarildigi (NOSE) olgunun video goriintusii esliginde sunulmasi: amaclanmistir.

Anahtar Kelimeler: NOSE, rektum kanseri, robotik LAR

%@ Address for Correspondence/Yazisma Adresi: Omer Faruk Ozkan, MD,

I Canakkale Onsekiz Mart University Faculty of Medicine, Department of General Surgery, Canakkale, Turkey
i E-mail: ozkanfomer@gmail.com ORCID ID: orcid.org/0000-0002-6644-2413

Received/Gelis Tarihi: 24.11.2020 Accepted/Kabul Tarihi: 08.12.2020

©Copyright 2021 by Turkish Society of Colon and Rectal Surgery
Turkish Journal of Colorectal Disease published by Galenos Publishing House.

86


http://orcid.org/0000-0001-8923-9920
http://orcid.org/0000-0002-6644-2413
http://orcid.org/0000-0003-4056-4874
http://orcid.org/0000-0002-7049-4494
http://orcid.org/0000-0002-3772-610X
http://orcid.org/

Koksal et al.
Robotik Low Anterior Rezeksiyon and NOSE 87

Introduction

There have been serious developments in the treatment
of rectal cancer in the last century. In this process, both
neoadjuvant use of radiotherapy and chemotherapeutics
played an important role in addition to the definition of total
mesorectal excision. In the last 20 years, although minimally
invasive surgery has become widespread in the surgical
treatment of benign and malignant diseases of the colon and
rectum, controversies continue about the use of laparoscopic
surgery in rectum cancer. There are studies showing that
robotic surgery is superior to conventional laparoscopy in
the surgery of rectum cancer with the developing technology.
Robotic surgery has some advantages: The robotic arms
can manipulate the pelvis more easily, the operation can
be performed with three-dimensional images, the surgeon
sits and does not reflect possible tremors to the surgery. It
has some disadvantages: It can not be performed in every
center and it has a high cost. Another development is the
methods defined for the removal of the resected specimen.
At this point, the specimen is removed via transanal or
transvaginal route, that is, without making a new incision in
the abdomen. It is reported that this method, called NOSE,
provides benefits to the patient in terms of postoperative
pain and wound healing.!*

In the colonoscopy of a 60-year-old female patient, a polyp
with a size of 1.5 cm was detected in the middle rectum,
and polypectomy was performed. After histopathological
examination showed the presence of adenocarcinoma,
an magnetic resonance imaging was performed and no
additional pathology was detected in the uterus, except
for a myoma uteri with a size of 6.5 cm. The patient was
discussed in the multidisciplinary council and the surgical
decision was made. After obtaining the consent form, she
was taken to surgery. The ports were placed in accordance
with the Da Vinci Xi robotic system in a standard way
and the hysterectomy procedure following docking was
completed robotically by the obstetrics team and the
specimen was taken out of the vagina. The low anterior

resection procedure was completed robotically by placing
a tampon in the vagina. The tampon was removed from
the vagina and the rectum specimen was taken out of the
abdomen from the vagina. Following the control of the
anastomosis with indocyanine green, an ileostomy was
opened in the right lower quadrant and the surgery was
terminated. Histopathological examination of the specimen
was reported as TIN1.

As a result, although it has a disadvantage in terms of cost,
the robotic method and the NOSE method in appropriate
patients are the preferred method for the patient and the
surgeon.

Informed Consent: After obtaining the consent form, she
was taken to surgery.
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