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AIMS AND SCOPE

Turkish Journal of Surgery (Turk J Surg) is the official, peer reviewed, open access publication of the Turkish Surgical Society and Turkish
surgical community. The journal is published quarterly on March, June, September and December and its publication language is English.

The aim of the Turkish Journal of Surgery is to publish high quality research articles, review articles on current topics and rare case reports in
the field of general surgery. Additionally, expert opinions, letters to the editor, scientific letters and manuscripts on surgical techniques are
accepted for publication, and various manuscripts on medicine and surgery history and ethics, surgical education and the field of forensic
medicine are included in the journal.

As a surgical journal, the Turkish Journal of Surgery covers all specialties, and its target audience includes scholars, practitioners, specialists
and students from all specialties of surgery.

The editorial and publication processes of the journal are shaped in accordance with the guidelines of the International Committee of
Medical Journal Editors (ICMJE), World Association of Medical Editors (WAME), Council of Science Editors (CSE), Committee on Publication
Ethics (COPE), European Association of Science Editors (EASE), and National Information Standards Organization (NISO). The journal is in
conformity with the Principles of Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

The Turkish Journal of Surgery is currently abstracted/indexed by PubMed Central, Web of Science-Emerging Sources Citation Index,
TUBITAK ULAKBIM TR Index, Scopus and EBSCO.

Processing and publication are free of charge. No fees are requested from the authors at any point throughout the evaluation and publication
process. All expenses of the journal are covered by the Turkish Surgical Society.

Manuscripts must be submitted via the online submission system, which is available at www.turkjsurg.com. Journal guidelines, technical
information, and the required forms are available on the journal’s web page.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the
Turkish Surgical Society, editors, editorial board, and/or publisher; thus, the editors, editorial board, and publisher disclaim any responsibility
or liability for such materials.

All published content is available online, free of charge at www.turkjsurg.com.
Turkish Surgical Society holds the international copyright of all content published in the journal.
The journal is printed on an acid-free paper.
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INSTRUCTIONS TO AUTHORS

Turkish Journal of Surgery (Turk J Surg) is the official, peer reviewed, open
access publication of the Turkish Surgical Society and Turkish surgical
community. The journal is published quarterly on March, June, September
and December and its publication language is English.

The aim of the Turkish Journal of Surgery is to publish high quality research
articles, review articles on current topics and rare case reports in the field of
general surgery. Additionally, expert opinions, letters to the editor, scientific
letters and manuscripts on surgical techniques are accepted for publication,
and various manuscripts on medicine and surgery history and ethics, surgical
education and the field of forensic medicine are included in the journal.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medical Journal
Editors (ICMJE), the World Association of Medical Editors (WAME), the Council
of Science Editors (CSE), the Committee on Publication Ethics (COPE), the
European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal conforms to the Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are the most
important criteria fora manuscript to be accepted for publication. Manuscripts
submitted for evaluation should not have been previously presented or
already published in an electronic or printed medium. The journal should
be informed of manuscripts submitted to another journal for evaluation but
rejected for publication. The submission of previous reviewer reports will
expedite the evaluation process. Manuscripts presented in a meeting should
be submitted with detailed information on the organization, including the
name, date, and location of the organization.

Manuscripts submitted to the Turkish Journal of Surgery will go through a
doubleblind peer-review process. Each submission will be reviewed by at least
two external, independent peer reviewers who are experts in their fields in
order to ensure an unbiased evaluation process. The editorial board will invite
an external and independent editor to manage the evaluation processes of
the manuscripts submitted by the editors or the editorial board members of
the journal. The Editor-in-Chief is the final authority in the decision-making
process for all submissions.

An approval of research protocols by the Ethics Committee in accordance with
international agreements (World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Human Subjects,” amended
in October 2013, www.wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required, ethics committee reports
or an equivalent official document will be requested from the authors. For
manuscripts concerning experimental research on humans, a statement
verifying that written informed consent of the patients and volunteers was
obtained following a detailed explanation of the procedures should be
included. For studies carried out on animals, the measures taken to prevent
pain and suffering of the animals should be stated clearly. Information on
patient consent, name of the ethics committee, and the ethics committee
approval number should also be stated in the Material and Methods section
of the manuscript. It is the authors' responsibility to carefully protect patients'
anonymity. For photographs that may reveal the identity of the patient, releases
signed by the patient or his/herlegal representative should be enclosed.

All submissions are screened by a similarity detection software (iThenticate
by CrossCheck).

In the event of alleged or suspected research misconduct, e.g., plagiarism,
citation manipulation, and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE guidelines.

Each individual listed as an author should fulfill the authorship criteria
recommended by the International Committee of Medical Journal Editors
(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based
on the following 4 criteria:

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

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

Final approval of the version to be published; AND

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

In addition to being accountable for the parts of the work he/she has done,
an author should be able to identify which co-authors are responsible for

other specific parts of the work. In addition, authors should have confidence
in the integrity of the contributions of their co-authors.

All those designated as authors should meet all four criteria for authorship,
and all who meet the four criteria should be identified as authors. Those who
do not meet all four criteria should be acknowledged in the title page of the
manuscript.

Turkish Journal of Surgery requires corresponding authors to submit a signed
and scanned version of the authorship contribution form (available for
download through www.turkjsurg.com) during the initial submission process
in order to act appropriately on authorship rights and to prevent ghost or
honorary authorship. If the editorial board suspects a case of “gift authorship,’
the submission will be rejected without further review. As part of the
submission of the manuscript, the corresponding author should also send a
short statement declaring that he/she accepts to undertake all responsibility
for authorship during the submission and review stages of the manuscript.

The Turkish Journal of Surgery requires and encourages the authors and the
individuals involved in the evaluation process of the submitted manuscripts
to disclose any existing or potential conflicts of interests, including financial,
consultant, and institutional. Any financial grants or other support received for
a submitted study from individuals or institutions should be disclosed to the
Editorial Board. To disclose a potential conflict of interest, the ICMJE Potential
Conflict of Interest Disclosure Form should be filled in and submitted by all
contributing authors. Cases of a potential conflict of interest of the editors,
authors, or reviewers are resolved by the journal’s Editorial Board within the
scope of COPE and ICMJE guidelines.

The Editorial Board of the journal handles all appeal and complaint cases
within the scope of COPE guidelines. In such cases, authors should get in
direct contact with the editorial office regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to cases that cannot be
resolved internally. The Editor-in-Chief is the final authority in the decision-
making process for all appeals and complaints.

When submitting a manuscript to the Turkish Journal of Surgery, authors
accept to assign the copyright of their manuscript to the Turkish Surgical
Society. If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. Turkish Journal of Surgery requires each
submission to be accompanied by a Copyright Transfer Form (available for
download at www.turkjsurg.com). When using previously published content,
including figures, tables, or any other material in both print and electronic
formats, authors must obtain permission from the copyright holder. Legal,
financial and criminal liabilities in this regard belong to the author(s).

Statements or opinions expressed in the manuscripts published in the Turkish
Journal of Surgery reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; thus, the editors, the editorial board,
and the Publisher disclaim any responsibility or liability for such materials. The
final responsibility in regard to the published content rests with the authors.

MANUSCRIPT PREPARATION

Manuscripts should be prepared in accordance with ICMJE Recommendations
for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (updated in December 2017 - http//www.icmje.org/
icmje-recommendations.pdf). Authors are required to prepare manuscripts
in accordance with CONSORT guidelines for randomized research studies,
STROBE guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA guidelines for
systematic reviews and meta-analysis, ARRIVE guidelines for experimental
animal studies, and TREND guidelines for non-randomized public behavior.
Manuscripts can only be submitted through the journal’s online manuscript
submission and evaluation system, available at www.turkjsurg.com.
Manuscripts submitted via any other medium will not be evaluated.
Manuscripts submitted to the journal will first go through a technical
evaluation process by the editorial office staff to ensure that the manuscript
has been prepared and submitted in accordance with the journal’s guidelines.
Submissions that do not conform to the journal’s guidelines will be returned
to the submitting author with technical correction requests.

Authors are required to submit the following:
+ Copyright Transfer Form,
«Author Contributions Form, and

+ ICMJE Potential Conflict of Interest Disclosure Form (should be
filled in by all contributing authors)



INSTRUCTIONS TO AUTHORS

during the initial submission. These forms are available for download at www.
turkjsurg.com.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all submissions,
which should include:

« The full title of the manuscript as well as a short title (running
head) of no more than 50 characters,

« Name(s), affiliations, and highest academic degree(s) of the
author(s),

« Grantinformation and detailed information on the other sources
of support,

« Name, address, telephone (including the mobile phone number)
and fax numbers, and email address of the corresponding author,

« Acknowledgment of the individuals who contributed to the
preparation of the manuscript but who do not fulfill the authorship
criteria.

Abstract: English abstract should be submitted with all submissions except
for Letters to the Editor. The abstract of Original Articles should be structured
with subheadings (Objective, Material and Methods, Results, and Conclusion).
Please check Table 1 below for word count specifications.

Keywords: Each submission must be accompanied by a minimum of three
to a maximum of six keywords for subject indexing at the end of the abstract.
The keywords should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine, Medical Subject
Headings database (https://www.nlm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article since it provides
new information based on original research. The main text of original
articles should be structured with Introduction, Material and Methods (with
subheadings), Results, Discussion, Conclusion subheadings. Please check
Table 1 for the limitations for Original Articles.

Statistical analysis to support conclusions is usually necessary. Statistical
analyses must be conducted in accordance with international statistical
reporting standards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med J 1983; 7: 1489-93).
Information on statistical analyses should be provided with a separate
subheading under the Material and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International System of
Units (SI).

Expert Opinions: Editorial comments aim to provide a brief critical
commentary by reviewers with expertise or with high reputation in the topic
of the research article published in the journal. Authors are selected and
invited by the journal to provide such comments. Abstract, Keywords, Tables,
Figures, Images, and other media are not included.

Review Articles: Reviews with high citation potential prepared by authors
with extensive knowledge on a particular field and whose scientific
background has already been proven by a high number of publications in the
related field are welcomed. These authors may even be invited by the journal.
Reviews should describe, discuss, and evaluate the current level of knowledge
of a topic in clinical practice and should guide future studies. The main text

should contain Introduction, Clinical and Research Consequences, and
Conclusion sections. Please check Table 1 for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the journal, and reports
on rare cases or conditions constituting challenges in diagnosis and treatment,
those offering new therapies or revealing insight not included in the literature,
and interesting and educative case reports are accepted for publication. The
text should include Introduction, Case Presentation, Discussion, and Conclusion
subheadings. Please check Table 1 for the limitations for Case Reports.

Video Articles: We do encourage the submission of the video articles which
report interesting cases and technical methods.

The details of the review process are below.
All videos will be peer reviewed.
All videos will be published on the journals official Web site.
Article length: It should not exceed 500 words.
Reference Number: Not to exceed 5 references

Diagnosis, surgical technique and outcome should be summarized. All
important steps and aspects of the surgery should be mentioned in the video.
If it is a new surgical technique, appropriately labeled and cited video materials
may be used. Authors can use a rare case they have encountered, a surgical
technique, or videos using modern technological devices.

The following items must be provided:
+ The file of the video written in Word format.

+ Acompleted copy of the online broadcast consent form (form will
be prepared and linked), together with completed copies of patient
consent forms, if appropriate.

« All videos must contain an English narration.

«All videos should also be in the highest resolution possible, more
details on accepted file types and resolution are available at this link
(authors' video article submission guidelines; https://turkjsurg.com/
video-article-guidelines ).

+ The duration of the videos should not exceed five minutes and
the maximum file size should be 300Mb.

Letters to the Editor: This type of manuscript discusses important parts,
overlooked aspects, or lacking parts of a previously published article. Articles
on subjects within the scope of the journal that might attract the readers’
attention, particularly educative cases, may also be submitted in the form of a
“Letter to the Editor”Readers can also present their comments on the published
manuscripts in the form of a “Letter to the Editor” Abstract, Keywords, Tables,
Figures, Images, and other media should not be included. The text should be
unstructured. The article being commented on must be properly cited within
this manuscript.

Human Subjects Research

All research involving human participants must have been approved by the
authors’ Institutional Review Board (IRB) or by equivalent ethics committee(s)
and must have been conducted according to the principles expressed in
the Declaration of Helsinki. Authors should be able to submit, upon request,
a statement from the IRB or ethics committee indicating approval of the
research. The Journal reserves the right to reject work believed to have not
been conducted in a high ethical standard, even when formal approval has
been obtained.

Table 1. Limitations for each manuscript type

Abstract
Type of manuscript Word limit word limit Reference limit Table limit Figure limit
Original Article 5000 250 50 6 7 or total of 15 images
(Structured)

Review Article 5000 250 50 6 10 or total of 20 images
Case Report 1500 250 15 No tables 10 or total of 20 images
Surgical Methods 500 No abstract 5 No tables 10 or total of 20 images
Letter to the Editor 500 No abstract 5 No tables No media

AV
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INSTRUCTIONS TO AUTHORS

Subjects must have been properly instructed and have indicated that
they consent to participate by signing the appropriate informed consent
paperwork. Authors may be asked to submit a blank, sample copy of a subject
consent form. If consent was verbal instead of written, or if consent could not
be obtained, the authors must explain the reason in the manuscript, and the
use of verbal consent or the lack of consent must have been approved by the
IRB or ethics committee.

Animal Research

All animal research must have approval from the authors’ Institutional Animal
Care and Use Committee (IACUC) or equivalent ethics committee(s), and the
research must have been conducted according to applicable national and
international guidelines. Approval must be received prior to beginning the
research.

Manuscripts reporting animal research must state in the Methods section:
The full name of the relevant ethics committee that approved the work, and
the associated permit number(s). Where ethical approval is not required, the
manuscript should include a clear statement of this and the reason why. The
author should provide any relevant regulations under which the study is
exempt from the requirement of approval.

Tables

Tables should be included in the main document, presented after the reference
list, and numbered consecutively in the order they are referred to within the
main text. A descriptive title must be placed above the tables. Abbreviations
used in the tables should be defined below the tables by footnotes (even if they
are defined within the main text). Tables should be created using the “insert
table” command of the word processing software and they should be arranged
clearly to provide easy reading. Data presented in the tables should not be a
repetition of the data presented within the main text but should be supporting
the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate files
(in TIFF or JPEG format) through the submission system. The files should not
be embedded in a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission system.
Images should not be labeled (a, b, ¢, etc)) to indicate figure subunits. Thick and
thin arrows, arrowheads, stars, asterisks, and similar marks can be used on the
images to support figure legends. Like the rest of the submission, the figures
too should be blind. Any information within the images that may indicate an
individual or institution should be blinded. The minimum resolution of each
submitted figure should be 300 DPI.To prevent delays in the evaluation process,
all submitted figures should be clear in resolution and large in size (minimum
dimensions: 100 x 100 mm). Figure legends should be listed at the end of the
main document.

All acronyms and abbreviations used in the manuscript should be defined at
first use, both in the abstract and in the main text. The abbreviation should be
provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within
the main text, product information, including the name of the product, the
producer of the product, and city and the country of the company (including
the state if in the USA) should be provided in parentheses in the following
format:“Discovery St PET/CT scanner (General Electric, Milwaukee, WI, USA)"

All references, tables, and figures should be referred to within the main text and
numbered consecutively in the order they are referred to within the main text.

Limitations, drawbacks, and the shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.

References

While citing publications, preference should be given to the latest, most up-
to-date publications. If an ahead-of-print publication is cited, the DOI number
should be provided. Authors are responsible for the accuracy of references.
Only references cited in the text should be included in the reference list. The
reference list must be numbered according to the order of mention of the
references in the text. In the main text of the manuscript, references should be
cited using Arabic numbers in parentheses. Journal titles should be abbreviated
in accordance with the journal abbreviations in Index Medicus/MEDLINE/
PubMed. When there are six or fewer authors, all authors should be listed. If
there are seven or more authors, the first six authors should be listed followed
by et al'The reference styles for different types of publications are presented in
the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢ M, Gajovi¢ O, Lazi¢
Z, et al. Impact of imaging diagnostics on the budget - Are we spending too
much? Vojnosanit Pregl 2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach SL, Barlett
JG, Blacklow NR, editors. Infectious Diseases. Philadelphia: Lippincott Williams;
2004. pp. 2290-308.

Books with a Single Author: Sweetman SC. Martindale the Complete Drug
Reference. 34th ed. London: Pharmaceutical Press; 2005.

Editor(s) as Author: Huizing EH, de Groot JAM, editors. Functional
reconstructive nasal surgery. Stuttgart-New York: Thieme; 2003.

Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data
protection, privacy and security in medical informatics. In: Lun KC, Degoulet
P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th World
Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland.
Amsterdam: North-Holland; 1992. pp. 1561-5.

Scientific or Technical Report: Cusick M, Chew EY, Hoogwerf B, Agron E, Wu
L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study Research Group.
Risk factors for renal replacement therapy in the Early Treatment Diabetic
Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney
Int: 2004. Report No: 26.

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin Beslenme Durumlari,
Fiziksel Aktiviteleri ve Beden Kitle indeksleri Kan Lipidleri Arasindaki lliskiler. H.U.
Saglik Bilimleri Enstitlist, Doktora Tezi. 2007.

Manuscripts Accepted for Publication, Not Published Yet: Slots J. The
microflora of black stain on human primary teeth. Scand J Dent Res. 1974.

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC, Roberts JP,
Wang ZJ. Adult living donor liver imaging. Diagn Interv Radiol 2016 Feb 24. doi:
10.5152/dir2016.15323. [Epub ahead of print].

Manuscripts Published in Electronic Format: Morse SS. Factors in the
emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar
(cited 1996 June 5): 1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/
ncidod|EID/cid.htm.

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.

Accepted manuscripts are copy-edited for grammar, punctuation, and format.
Once the publication process of a manuscript is completed, it is published
online on the journal's webpage as an ahead-of-print publication before it is
included in its scheduled issue. A PDF proof of the accepted manuscript is sent
to the corresponding author and their publication approval is requested within
2 days of their receipt of the proof.
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The Evolving Landscape of Surgical Education
Dear Readers of the Turkish Journal of Surgery,

Surgery is dynamic and constantly evolving with innovative techniques and technologies. One area where surgical
education and knowledge dissemination has changed is the rise of video articles. In an era where visualization and
interactivity play an important role in learning, video articles are an invaluable tool for both aspiring and experienced
surgeons.

Traditional written articles have long been a staple of the medical literature. While they provide valuable information,
they often lack the dynamic visual element that is critical to understanding complex surgical procedures. Video articles
fill this gap by providing an audiovisual experience that can be more engaging and informative. Surgeons can witness
the nuances of a procedure, observe techniques in real time and grasp the intricacies of surgical skills that are difficult
to convey through text alone. In this issue, we have a new section. We are pleased to publish the first video article in the
Turkish Journal of Surgery (TJS) by Luvira et al, which focuses on a liver transection technique (1). You can find a brief
written summary along with a link to the video on our official website. I would like to take this opportunity to invite you
to submit your interesting videos to TJS.

Colorectal surgery is another important topic in this issue of our journal. While Tirnova et al. discuss oncologic risk
factors in rectal cancer in their clinical study (2), Ahmed et al. share their experience on the use of indocyanine green for
lymphadenectomy in colon surgery (3). On the other hand, Benli et al. present the results of theirimportant clinical study
on preoperative mechanical bowel preparation, a long-debated topic in colorectal surgery (4). | strongly recommend
you to read these three clinical studies that can contribute to your clinical practice.

I wish you an enjoyable reading.

Kaya SARIBEYOGLU
Editor-in-Chief
Turkish Journal of Surgery
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ABSTRACT

Objective: Boerhaave’s syndrome (BS) is a rare, but potentially fatal condition, characterized by barogenic esophageal rupture and carries a high mor-
tality. We aimed to study our institutional experience of managing patients with BS.

Material and Methods: A retrospective review of patients with BS presenting to a tertiary care centre from 2005 to 2018 was carried out in this study.
Clinical presentation, diagnostic evaluations, treatments received, and treatment outcomes were studied. Perforations were classified as early (<24
hours) and delayed (>24 hours), based on the time elapsed. Surgical complications were graded using Clavien-Dindo grade. The Pittsburgh perforation
severity score was correlated with short-term treatment outcomes.

Results: Of the 12 patients [male, 75%; mean (range) age, 53 (28-80) years] included, 10 patients had a delayed (>24 hours) presentation. Chest pain
was the dominant symptom (58.3%); six patients presented either in shock (n= 1) or with organ failure (n= 3) or both (n= 2). All the perforations were
sited in the lower thoracic esophagus, of which three were contained and nine were uncontained. The seal of the perforation was achieved by surgical
repair in four patients (primary repair, 2; repair over a T-tube, 2) and endoscopic techniques in four patients (clipping, 1; stenting, 3). Sepsis drainage
[surgical, 7 (open-5, minimally-invasive-2); non-surgical, 5] and feeding jejunostomy were performed in all patients. Five (41.7%) patients received a
re-intervention. Median (range) hospital stay was 25.5 (12-101) days, 30-day operative morbidity was 50%, and there was one in-hospital death. The
Pittsburgh perforation severity score was as follows: 2-5 in two patients and >5 in 10 patients; there were more delayed presentations, increased surgi-
cal interventions, post-procedure morbidity, and in-hospital mortality in the latter group, but the differences were statistically not significant. In 11
patients followed-up [median (range):1507 (17-5929) days], there was no disease recurrence, symptomatic reflux or dysphagia.

Conclusion: Favourable treatment outcomes, including reduced mortality and organ preservation can be achieved for Boerhaave’s perforations,
through a multimodality approach. Minimally invasive, endoluminal or open surgical techniques may be safely utilized in its management. The Pitts-
burgh severity score can be a useful clinical tool that can be used to select the initial intervention and to predict treatment outcomes.

Keywords: Boerhaave’s syndrome, spontaneous esophageal perforation, surgery, therapeutic endoscopy, Pittsburgh perforation severity score

INTRODUCTION

Boerhaave's syndrome (BS) is a rare, but potentially fatal condition, characterized by
transmural esophageal rupture, secondary to the sudden rise in intraluminal pres-
sure, as in forceful emesis (1). The perforation leads to contamination of the sur-
rounding space with esophago-gastric contents, leading to local sepsis, organ
failure, and a mortality rate of 24-50% in delayed presentations (2-4). BS diagnosis
Cite this article as: Surendran S, Victor C, Yacob M, Paul is often delayed because of its rarity, non-specific symptoms, and frequent initial
N, Chandran S, John A, et al. Clinical profile and treatment diagnostic errors (5). Prompt diagnosis and timely intervention correlate with
outcomes of Boerhaave's syndrome: A 13-year experience
favorable treatment outcomes (3).

from an upper gastrointestinal surgical unit. Turk J Surg
2023;39(3):177-189.

Due to its rarity, there is lack of standard guidelines for the optimal treatment of BS.
Treatment options vary from conservative treatment to surgery as radical as
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repairs in the delayed group (8). In another series by Sutcliffe et al,, immediate
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in 6/10 patients presenting late (9). The rates of postoperative
leak (78% vs 12.5%; p< 0.05) and mortality (40% vs. 09%; p< 0.05)
were higher in the late referral group, and within the delayed
referral subgroup, the worst mortality was seen in those
managed conservatively. The authors have reiterated that the
operative principles for BS are pleuro-mediastinal
decontamination, debridement or resection of devitalized
tissues, primary perforation repair (when feasible), gastric
decompression, and enteral feeding access. Aggressive surgery
including resection is suggested in delayed cases with extensive
esophageal tissue loss (1).

With recent advances in minimally invasive surgery and
therapeutic endoscopy, there is a paradigm shift towards a
more conservative treatment approach for this condition. The
safety and effectiveness of minimally invasive surgical
approaches have been demonstrated by Haveman et al., Aref et
al, Lee et al, Cho et al, and in a recent review by Aiolfi et al (10-
14). Minimally invasive surgery can potentially reduce surgical
trauma, but the choice of operative access depends on the site
of the perforation, the extent of pleuro-mediastinal
contamination/necessity for pleural drainage. Similarly, several
authors have reported the role of endoscopic therapy for the
management of BS, particularly that of esophageal stents
which are utilized both as a primary intervention and also as a
salvage procedure for persistent leak following surgical repair
(6,15,16).

Although a multitude of treatment options are available for BS
and controversy exists concerning the best treatment modality,
particularly for delayed presentations, optimal treatment
outcomes are often achieved through a multimodality
approach. Hence, patients should be managed at a centre, with
appropriate facilities and the expertise to deal with this
challenging condition.

In this study, it was aimed to review our institutional experience
of managing patients with BS over a 13-year period, focusing
on their clinical presentation, diagnostic evaluations, treatment
approaches and their outcomes. We also attempted to
retrospectively grade the severity of the perforation using the
Pittsburgh perforation severity score (PPSS) which is a valid tool
to grade the severity of esophageal perforations (17,18). PPSS
has been shown to correlate with the time interval to
presentation, choice of initial therapy and treatment outcomes,
particularly in patient subgroups with BS (18-20).

MATERIAL and METHODS

A retrospective review of all adult patients treated for BS in the
esophagogastric surgery unit of our centre from January 2005
to January 2018 was performed. The relevant data were
retrieved from the hospital’s electronic medical records and
included demographic details, clinical and laboratory
characteristics, details of diagnostic evaluations and treatment,
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intensive care unit (ICU) stay details, LoHS, 90-day morbidity
(including 30-day operative morbidity), 90-day and in-hospital
mortality. The study was approved by the institutional review
board [Min.No.13062 (retro) dated 24.06.2020].

The severity of the comorbidities was classified using Charlson’s
comorbidity index (CCl) (21). Based on the time elapsed from
the symptom onset to diagnosis, perforations were classified as
early (<24 hours) and delayed (>24 hours). Shock was defined
as systolic blood pressure <90 mmHg. Diagnosis was confirmed
using contrast-esophagography and/or thoracic computed
tomography (CT) and an occasional endoscopy. Perforation
was classified as uncontained if there was a large amount of
contrast extravasation into the pleural space or a large area of
mediastinal air-fluid collections regardless of the pleural
involvement; contained if there was no contrast extravasation
or minimal contrast extravasation with the limited mediastinal
air-fluid collection, not breaching the pleural space. Primary
intervention was defined as the index procedure(s) aimed at
sealing the perforation and/or drainage of sepsis and a
re-intervention was defined as any subsequent procedure(s)
performed to achieve similar goals. Post-procedure morbidity
was recorded at the 90-day mark. Thirty-day postoperative
complications were classified using Clavien-Dindo grade (CDG)
and a major complication was defined as CDG> 3 (22).

The severity of the perforation at admission was retrospectively
calculated using PPSS. PPSS was calculated by assigning points
to each clinical variable to a total score of 18 and three patient
risk categories were identified (PPSS: <2, low risk; 2-5
intermediate risk; >5, high risk) (17,18). PPSS category was
correlated with time to diagnosis, choice of primary intervention
(operative vs. non-operative), the requirement for ICU stay,
LoHS, and in-hospital mortality. Follow-up data were obtained
from medical records and were strengthened by telephonic
conversation.

Categorical variables were expressed as frequencies with
percentages, and continuous variables were expressed as
mean with standard deviation or median with range. To find
associations between two categorical variables, Fisher's exact
test or proportion test was used. The differences were
considered significant if p< 0.05.

RESULTS

Baseline demography, clinical profile and details of radiological
evaluations are summarized in Table 1.

Demography and Clinical Presentation

Twelve patients [maleifemale, 10:2; mean (range) age, 53.75 +
14.96 (28-80) years] were included. Ten (83.3%) patients had
delayed diagnosis. Five patients were referred to our centre
following an initial intervention elsewhere (Table 2). Five
patients were erroneously diagnosed with pulmonary



Table 1. Demography, clinical profile and details of initial diagnostic
evaluations

Variable n=12
Year of presentation

2005-2010 3 (25.0%)

2011-2015 7 (58.3%)

2015-2018 2 (16.7%)
Age; years 53.75 + 14.96 (28-80)
Sex

Male 10 (83.3%)

Female 2 (16.7%)
ca

CC< 2 7 (58.3%)

CC=2 5(31.7%)
Time interval®

Early (<24 hours) 2 (16.7%)

Delayed (>24 hours) 10 (83.3%)

Dominant symptom

Chest pain 7 (58.4%)

Abdomen pain 4 (33.3%)

Dyspnoea 1 (8.3%)
Precipitating factor

Alcohol + retching/vomiting 6 (50.0%)

No alcohol but retching/vomiting 2(16.7%)

No precipitating factor reported 4 (33.3%)
Initial admitting department

Surgical unit 7 (58.3%)

Medical specialities® 5(41.7%)
Presence of shock/organ failure at admission

Shock alone 1(8.3%)

Organ failure® alone 3 (25.0%)

Shock and organ failure® 2 (16.7%)
Laboratory evaluations

Hemoglobin (g/dL) 13.01 £3.17

Albumin (g/dL) 31+£095

Creatinine (mg/dL) 1.08 + 047

Total leukocyte count (cells/cu mm). 12.400 (4.400-19.600)

Diagnostic modality

Chest radiograph 12
Normal 1
Pleural effusion 11
(Left, right, bilateral) (7,3, 1)
Diagnostic endoscopy 3
Contrast-esophagography 2
Thoracic CT scan 12
Location of perforation
Lower thoracic esophagus 12
Perforation contained?
Yes 3(25.0%)
No 9 (75.0%)

CCl: Charlson comorbidity index, CT: Computed tomography.

Values expressed in n, n (%), mean + SD or median (range) as appropriate.

“ Time interval, from the onset of symptoms to diagnosis/initiation of
treatment,

b: Admitted initially under medical specialities with an alternate diagnosis,

© Acute respiratory failure with hypoxia in four patients; acute renal failure in
one patient,

d: As determined by the radiological evaluations.

Surendran, etal. 179

conditions and were initially admitted under medical
specialities. The dominant presenting symptom was chest pain
(58.4%), and Mackler’s triad (chest pain, vomiting, subcutaneous
emphysema) was present in two (16.7%) patients. A total of six
patients presented either in shock (n= 1) or with organ failure
(n=3) or both (n=2).

Laboratory and Radiological Evaluations

Median total leukocyte count was 12400 cells/cu mm. The
commonest finding in chest radiography was pleural effusion
(11 patients; left, 7;right, 3; bilateral 1). Contrast-esophagography
was performed in two patients, and contrast extravasation was
seen in both. Thoracic CT was performed in all patients; all the
perforations were localized to the lower thoracic esophagus
and nine (75.0%) perforations were uncontained.

Treatment Details and Outcomes

Individual patient profile and treatments received are detailed
in Table 2.

Sealing of the Perforation

Ten patients belonged to the delayed diagnosis group
(perforation type: contained, 2; uncontained, 8) and two patients
belonged to the early diagnosis group (perforation type:
contained, 1; uncontained, 1). Two patients (SL No. 2 and 11) in
the delayed but uncontained group, received surgical drainage,
debridement and a feeding jejunostomy (FJ) alone. The initial
sealing of the perforation was performed in the remaining six
patients of the delayed but uncontained group, either using
covered stents (n= 3) or surgery (n= 3). Two patients in the
delayed but contained group received no esophageal
intervention and were managed with a tube thoracostomy and
FJ. In the early diagnosis group (n= 2), endo-clipping (n= 1) and
surgery (n= 1) were utilized to seal the perforation.

All surgical repairs were performed through an open trans-
hiatal approach. A reinforced primary repair was performed in a
patient who presented early but with a contained perforation.
Among the three patients in the delayed presentation group
receiving esophageal surgery, a buttressed primary repair was
performed in one patient and a T-tube repair was performed in
two patients.

Drainage of Sepsis

In the uncontained perforation group (n=9), thoracic drainage
was achieved using either thoracoscopy/thoracotomy (n=7) or
a tube thoracostomy (n= 2). In the delayed but contained
perforation group (n= 2), a tube thoracostomy alone was used
to drain the reactive effusion. In a patient belonging to the early
but contained perforation group receiving surgical repair of the
perforation, there was no concomitant pleural drainage
indicated initially. However, the patient developed a left-sided,
serous effusion later, which was drained using a tube
thoracostomy.

Turk J Surg 2023;39 (3): 177-189
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Feeding Procedure and Gastrostomy

An FJ was performed in all patients, and a surgical venting
gastrostomy was created in four patients.

Re-Interventions

A total of five patients required re-intervention; one patient
developed migration of the covered esophageal stent, managed
by endoscopic stent repositioning, and two patients required
stenting following the primary esophageal intervention (failure
of clipping, 1; postoperatively evident leak, 1). The patient who
received stenting following the failed clipping developed distal
migration of the stent and required endoscopic repositioning. In
the patient who was stented for an esophageal leak (revealed
postoperatively), there were three instances of stent migration,
necessitating endoscopic repositioning. Two patients developed
residual pleural collection following the primary intervention and
required additional drainage procedures (tube thoracostomy, 1;
image-guided drainage, 1).

Post-Treatment Outcomes and Follow-Up

Post-treatment outcome and follow-up are elaborated in Table 3.
There was one re-operation for intraperitoneal bleeding, three
ventilator-associated pneumonia requiring tracheostomy, one

central-line  associated infection, and paroxysmal
supraventricular  tachycardia. Thirty-day postoperative
complication was 50.0%, and all were CDG> 3 complications.
All patients but two required ICU stay, and median (range) LoHS
was 25.5 (12-101) days. Among patients who completed 90-day
follow-up (n=9), there was no 90-day mortality. One patient,
who required multiple stent re-positioning, succumbed to
multi-organ failure on the 101°' postoperative day.

All esophageal stents were retrieved in the outpatient clinic,
and no patient had a residual leak in the follow-up contrast-
esophagography. Among the survivors (n= 11), the median
(range) follow-up was 1507 (17-5929) days; one patient died of
community-acquired pneumonia at nine months following
discharge, and the remaining patients were alive with no
recurrence, dysphagia or symptomatic reflux.

The Clinical Significance of PPSS

PPSS was 2-5 in two patients and >5 in 10 patients. When PPSS
>5 and 2-5 patient groups were compared, there were more
delayed presentation (90.0% vs. 50.0%; p= 0.165), more surgical
interventions (70.0% vs. 0.0%), increased rate of overall post-
procedure morbidity (70.0% vs. 50.0%; p= 0.583) and in-hospital
mortality (10.0% vs. 0.0%) in the former group (Table 4). Eight

Table 3. Post-treatment outcomes and follow-up
PPSS risk category LoHS Mortality
Patient Post-procedure (Intermediate; 2-5 vs. ICU (Days) (90-day, Follow-up | Recurrence
SL.No.? | additional morbidity® | CDG | PPSS high; >5) (Yes/No) | (Days) | in-hospital) (Days) (Yes/No)
1 Tracheostomy 3a 4 Intermediate Yes 31 No, No 5929 No
2 CLABSI, VAP, multi-organ 4b 10 High Yes 68 No, No 1507 No
failure
3 None N/A 3 Intermediate Yes 18 No, No 272 No
4 None N/A 9 High No 17 No, No 49 No
5 None N/A 9 High Yes 20 No, No 3467 No
6 VAP, tracheostomy 3b 10 High Yes 38 No, No 17 No
7 None N/A 6 High Yes 19 No, No 65 No
8 Bleeding from a hiatal 3b 11 High Yes 40 No, No 3007 No
vessel needing
laparoscopic ligation
9 PSVT treated medically 3a 12 High Yes 12 No, No 2956 No
10 None N/A 6 High No 32 No, No 2630 No
1 VAP, tracheostomy 5 12 High Yes 101 No, Yes N/A N/A
12 None N/A 8 High Yes 17 No, No 1142 No
CDG: Clavien-Dindo grading, ICU: Intensive care unit, LoHS: Length of hospital stay, CLABSI: Central-line associated bloodstream infection, VAP: Ventilator-associated
pneumonia, PSVT: Paroxysmal supraventricular tachycardia, N/A: Not applicable.
?: Patient serial number in the same order as in Table 2.
b: Additional post-procedure morbidity (excluding any form of esophago-pleural re-interventions).
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Table 4. PPSS and its correlation with treatment selection and post-treatment outcomes
PPSS (n=12)
Intermediate risk (2-5) High risk (>5)
Variable (2, 16.7%) (10, 83.3%) p
Time of presentation
<24 hours 1 (50%) 1 (10%) 0165
>24 hours 1 (50%) 9 (90%) '
Primary intervention(s)
Surgery + other interventions 0 (0%) 7 (70%)
Endoscopic alone 0 (0%) 0 (0%) )
Radiological alone 2 (100%) 0 (0%)
Endoscopic & Radiological 0 (0%) 3 (30%)
Re-intervention requirement®
Yes 1 (50%) 4 (40%) )
No 1 (50%) 6 (60%)
Post-procedure morbidity®
Yes 1 (50%) 7 (70%)
No 1 (50%) 3 (30%) 0583
Need for ICU stay
Yes 2 (100%) 8 (80%) 0.488
No 0 (0%) 2 (20%)
Median LoHS, days 245 26 -
Mortality
90-day 0% (0%) 0 (0%) )
In-hospital 0% (0%) 1 (10%)
PPSS: Pittsburgh severity score, ICU: Intensive care unit, LoHS: Length of hospital stay.
% Includes the patient in whom a re-intervention was warranted (stenting for persistent esophago-pleural fistula) but refused.
b Post-procedure morbidity includes re-interventions also.
PPSS was calculated by assigning points to each clinical variable to a total score of 18 and three patient risk categories were identified (low risk <2, intermediate risk
2-5, high risk >5): 1= age >75 years, heart rate >100 beats per minute, white cell count >10 x 10%/mL, pleural effusion; 2= fever (>38.5 °C), uncontained leak (radio-
logical studies), respiratory compromise (respiratory rate >30 per minute, need for increasing oxygen or mechanical ventilation), time of diagnosis >24 h; 3= oesoph-
ageal cancer, hypotension (17,18).

(80%) patients with PPSS> 5 and all patients with PPSS 2-5
required ICU stay (p= 0.488). There was no clinically relevant
difference in re-intervention rate (50.0% vs. 50%) or LoHS (24.5
days vs. 26 days) between PPSS patient groups.

DISCUSSION

Early detection and timely management of BS can reduce its
morbidity and mortality, but the optimal therapeutic approach
remains controversial (18). Traditionally, aggressive surgical
approaches including resection were favoured. However, with
recent developments in endoluminal therapy and minimally
invasive surgery, there is a paradigm shift in the management
approach to this condition. This case series reports the treat-
ment outcomes of BS, from an upper gastrointestinal surgical
unit, over a period of 13 years. All available treatment options
have also evolved over the period of the study.

In our series, majority of the patients were middle-aged males,
the diagnosis was often delayed, chest pain was the dominant
symptom, and all perforations were sited in the distal thoracic
esophagus; a trend concurrent with the reported literature
(1,5,20,23). Abnormal chest radiography findings in BS include

pleural effusion (Figure TA), pneumomediastinum, subcutaneous
emphysema, hydropneumothorax, and rarely
pneumoperitoneum. In this series, chest radiography showed
pleuraleffusioninall patients. Althoughcontrast-esophagography
(Figure 1B) is a useful investigation to confirm diagnosis, false-
negative rates can reach 15-25% and its application is often
limited by the patient’s ability to swallow the contrast; it was
possible in two of our patients, confirming the diagnosis in both
(5,24). Thoracic CT (Figure 1C) gives valuable information
regarding the site of perforation, its contained vs. uncontained
nature, and the presence of additional esophageal pathologies
and can guide effective sepsis drainage (1,24). In our experience,
thoracic CT had excellent sensitivity in detecting perforation,
and majority of the perforations (75.0%) were uncontained type.
Endoscopy has a sensitivity of 100% and specificity of 80-93% in
diagnosis, but can potentially worsen the esophageal tear (1,3,5).
Routine diagnostic endoscopy is not performed in our centre
but was utilized for intra-operative localization of the perforation
in three patients (Figure 1D), where an immediate endoluminal
intervention was followed.

Turk J Surg 2023;39 (3): 177-189



184 Clinical profile and treatment outcomes of Boerhaave's syndrome

CS

1D

Figure 1. A. Chest radiograph of a patient with Boerhaave's perforation, showing a left-sided pleural ef-
fusion. B. Contrast esophagography showing contrast extravasation (black arrow) from the distal thoracic
esophagus, into the left pleural space. C. Contrast-enhanced, thoracic computed tomography showing
contrast extravasation (black arrow) from the distal thoracic esophagus and a left-sided pleural collection
(white star). D. Intraoperative endoscopy showing the distal esophageal perforation (E: Esophageal lumen,

P: Perforation).

Initial management of BS consists of fluid resuscitation,
antibiotics and antifungals, acid suppression, analgesia, and
cardio-respiratory support. The specific treatment approach
depends on the patient’s general condition and comorbidities,
the location and extent of the perforation, esophageal viability,
the extent of pleuro-mediastinal soiling, and the availability of
expertise (24). The treatment of BS is primarily aimed at three
important steps: 1. sealing the perforation and maintaining the
luminal continuity, 2. drainage of sepsis, and 3. nutritional
support.

In our series, either surgery or endoscopic interventions were
performed to achieve the sealing of the perforation. Although
transthoracic approach is considered to be the standard
operative approach for BS, trans-hiatal approach was found to
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be feasible and safe in our experience, as also reported by
others (2,4,9,25). In addition to providing direct access to the
perforation, this operative approach allows for the drainage of
the mediastinum, placement of an omental patch, performance
of a concomitant FJ, and an occasional gastrostomy. During the
early part of the series, surgery was often utilized to achieve
sealing of the perforation and the technique of repair was
either a primary buttressed repair or a T-tube esophagostomy.
Primary repair in patients presenting early is reported to have
low postoperative leakage, shorter LoHS and ICU stay, and the
reinforcement of the repair using vascularized tissues can
reduce the postoperative leakage (4,8). A reinforced primary
repair was possible in two patients, one each in the early and
delayed diagnosis groups, and adequate sealing was achieved



in both. Key steps of primary repair include debridement of
non-viable tissues, esophageal myotomy on either end of the
perforation to expose healthy mucosal edges and a meticulous
closure, preferably in double layers (1,24). Trans-thoracic repair
can be reinforced with a pleural, pericardial or intercostal
muscle flap or a gastric fundal wrap, whereas an omental or a
gastric fundal wrap may be utilized to buttress a trans-hiatal
repair (1,12). Although delayed diagnosis does not preclude a
primary repair,a highrisk of a postoperative leak, re-interventions
and mortality is reported, particularly when the delay is >48
hours (1,5,8,9,25). In such a scenario, repair over a T-tube is
preferred, which creates a controlled esophago-cutaneous
fistula; a technique that had successful outcomes in two of our
patients presenting late (2,4,7,9). In our opinion, this technique
is an attractive alternative in patients with delayed diagnosis,
where the feasibility of a primary repair is limited, due to
edematous and friable tissues, thereby avoiding or delaying
other morbid operative procedures (diversion, exclusion or
resection).

During the later phase of the study, endoscopic stenting with
covered self-expanding metal stents (Figure 2) was more
commonly used. Stenting is an effective, minimally invasive,
primary modality for sealing the perforation in BS. Initial
successful stenting can avoid radical surgeries, facilitates early
oral alimentation, and can shorten the LoHS, ICU stay, and
ventilator days (15,16,26). It can also be a salvage option in
patients with persistent postoperative leak (6,7). In three of our
patients with delayed diagnosis, the initial sealing of the
perforation could be achieved by stenting. Additionally, one
patient received stenting for a perforation that was not localized
during the index operation but revealed later (Patient SL No.
11). Endoscopic clips, particularly over the scope clips are
recommended for early perforations, measuring up to 30 mm
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(1,3,24). Although we utilized this technique in one patient who
presented early, a persistent leak warranted stent implantation
later. This patient had an uncontained perforation which
perhaps increased the likelihood of a re-leak, despite initial
thoracic drainage.

The selection of primary esophageal intervention should be
individualized based on patient and perforation characteristics.
In a recent meta-analysis, surgery has been found to be the
most favoured therapeutic approach, being utilized in 76% of
the patients with BS, particularly when the diagnosis is made
early; endoluminal techniques and non-operative management
(NOM) are utilized predominantly in case of a delayed diagnosis
(27). We prefer surgical repair over stenting for patients
presenting early. However, in the early phase of this study,
surgery was also performed in patients with a delayed diagnosis
if the perforations were localized near the gastro-esophageal
junction (GEJ) and patients could tolerate esophageal surgery,
a practice similarly reported by others (8,9,25). Stenting, as the
primary treatment modality for BS, has been demonstrated to
have favourable clinical success, irrespective of the time to
diagnosis (6,15,16,26). However, when the diagnosis is delayed,
stenting may be associated with increased re-interventions,
morbidity and mortality (16,26). In our recent experience,
stenting was often utilized in delayed presentations, particularly
if the perforations were localized away from the GEJ or the local
esophageal condition and if the patient’s poor general
condition did not permit an immediate esophageal surgery.
However, we ensured adequate pleuro-mediastinal drainage +
debridement in all patients receiving stenting, which perhaps
contributed to the absence of persistent leakage in this sub-
group. Distal migration can frequently be seen in patients with
BS receiving stenting (20-33%) and a high risk of persistent
dysphagia is expected following a failed endoluminal

Cu

Figure 2. A. Endoluminal stenting for a Boerhaave's perforation, as seen in an image-intensifier. B. Endoscopic view of a fully deployed esophageal
stent, anchored utilizing endoclips (yellow arrows) and a prolene thread (black arrow). C. Contrast esophagogram, showing an esophageal stent,
providing adequate sealing of the distal thoracic esophageal perforation.
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stenting (3,6,15,16,26). Although stent migration developed in
three of our patients, these were successfully re-positioned
endoscopically, and immediate additional interventions were
not indicated in any patient, except one. There were no
instances of esophageal stenosis and symptomatic reflux in the
stented group. In our opinion, appropriate patient and stent
type selection, the availability of expertise, and adequate sepsis
drainage are paramount to minimise stent failure and its
complications.

Adequate pleuro-mediastinal sepsis control is the key
component in the treatment of BS and is a mandatory step to
improve the success of any esophageal interventions. Tube
thoracostomy or image-guided drainage is an accepted initial
modality for drainage of localized contaminations, as utilized in
five of our patients. However, since perforation in BS is
barogenic, thoracic cavity is frequently contaminated with
alimentary contents, warranting surgical debridement and
drainage at some time point. In our series, majority of the
patients with an uncontained perforation received surgical
drainage and debridement, particularly when the diagnosis
was delayed or when the pleural collections were loculated.

Nutritional access is a key treatment component for BS. We
performed tube jejunostomy in all patients to facilitate early
enteral nutrition. A nasojejunal tube is also an accepted
alternative for feeding. Venting gastrostomy can reduce the
incidence of postoperative reflux, particularly in perforations
near the GEJ, and was performed in four of our patients. We
generally avoid routine feeding or venting gastrostomy for
perforations related to B, since it allows gastric preservation, for
esophageal reconstruction, if an esophagectomy is indicated.

Surgical repair of esophageal perforation and sepsis drainage
could also be achieved with minimally invasive surgery
(10,12,13,19,23). Haveman et al. have demonstrated comparable
effectiveness and safety of pleural sepsis drainage utilizing
video-assisted thoracoscopic surgery (VATS) and open
thoracotomy techniques (10). In a recent review, minimally
invasive surgery has been found to be feasible and safe for
esophageal repair and thoracic debridement/drainage,
especially in patients presenting early with stable vitals (14).
Recently, VATS is our preferred operative approach for
addressing thoracic sepsis, as in three of our patients. Although
we preferred laparotomy for the repair of the perforations, the
feasibility and safety of laparoscopic, trans-hiatal, and video-
assisted trans-thoracic repairs have been shown by other
authors, including in patients with delayed diagnosis
(12,13,19,23).

In carefully selected patients with BS, successful treatment
outcomes are achievable by NOM, provided the following
criteria are satisfied: a contained perforation within the
mediastinum and drainage flowing back to the esophageal
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lumen, minimal symptoms, no overt signs of systemic sepsis,
and availability of appropriate radiological studies and thoracic
surgery expertise (28). A true NOM consist of nil by mouth,
intravenous fluids, anti-acid therapy, broad-spectrum antibiotics
and enteral tube feeding, but is rarely possible in BS, due to its
frequent delayed presentation. No patient received a true NOM
in our series, but two patients with delayed but contained type
perforation with no overt signs of sepsis, received conservative
treatment approach including tube thoracostomy and
nutritional access, without esophageal interventions, and their
recovery was uneventful. An initial esophageal intervention is
preferably avoided in this sub-group of patients and favourable
treatment outcomes could result from drainage and nutritional
support alone (1,2).

PPSS is a valuable clinical tool to stratify risk among patients
with esophageal perforation, particularly in the context of BS
(17-20). Patients who present early with a contained leak and
do not have overt signs of sepsis often have a low PPSS and are
ideal candidates for initial NOM in specialized esophageal
centres (1). An operation in this subset of patients may have a
worse treatment outcome (17,23). In our series, none of the
patients had PPSS of <2 and no patient received a true NOM.
The severity of complications, LoHS and mortality is shown to
correlate with PPSS (17). In this study, there were more delayed
presentations, increased surgical interventions, increased post-
procedure morbidity, and in-hospital mortality in those patients
with a PPSS> 5, compared to those with PPSS 2-5 but these
differences were not statistically significant. Further analysis to
evaluate the effect of PPSS on treatment selection and
outcomes was not feasible in this study, considering its small
study population.

Despite advances in therapeutics for BS, treatment-related
morbidity can reach 70.0%, major operative morbidity can
reach 36.0%, re-intervention rate can be 40%, mortality can be
8-40%, and prolonged ICU care and LoHS is not uncommon
(10,13,19,20,23,27). In this study, overall post-treatment
complication was 50% (CDG =3, 100%), and majority of the
patients had a prolonged LoHS. However, despite these adverse
outcomes, there was only one death (8.3%) and the esophagus
could be salvaged in all patients. No patients required
esophageal re-interventions following discharge; all stents
were successfully retrieved and there were no stent-related
complications, except the migrations. Further, there were no
instances of dysphagia, symptomatic reflux or recurrent
perforation.

Owing to the rarity and life-threatening nature of this condition,
prospective studies to evaluate the effects of different treatment
approaches are difficult to execute, and hence, the current
evidence concerning the efficacy and safety of various
treatment options are retrospective studies. A treatment
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Figure 3. Treatment approach to Boerhaave's perforations.

algorithm based on our experience and the data available in
the literature is formed (Figure 3).

This study had a few limitations. Firstly, it was a single institution,
retrospective study with a relatively small number of patients,
and hence, has its inherent biases. Secondly, a few patients
were referred to us following some form of primary intervention
at the index hospital. Hence, PPSS at the presentation in our
centre is not a true reflection of their actual PPSS. Lastly, various
patient and treatment-related factors which can help choose a
particular treatment strategy and predict the treatment success
could not be established, due to the small study population.
Keeping aside the limitations, the current study focused solely
on BS-related perforations, from a low-middle-income country,
where timely access to a specialized esophageal centre is often
limited. Also, the results from this study do support the view
that favourable treatment outcomes could be achieved, by
utilizing hybrid therapeutic techniques. We feel that future
studies should focus on a multidimensional approach to BS,
rather than comparing various therapeutic approaches.

CONCLUSION

Boerhaave's syndrome is a rare esophageal emergency and re-
mains a diagnostic and therapeutic challenge. Despite an inc-

reased disease and treatment-related morbidity and prolonged
hospital stay, successful treatment outcomes including reduced
mortality, organ preservation, and better functional outcomes
could be achieved through timely, individualized, multimoda-
lity management. Recent advances in minimally invasive, endo-
luminal and surgical techniques can further improve treatment
outcomes. Pittsburgh severity score is a useful tool to select the
initial treatment strategy and can possibly predict treatment-
related outcomes.
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Boerhaave sendromunun klinik profili ve tedavi sonuglari: Bir iist gastrointestinal cerrahi
tinitesinin 13 yillik deneyimi

Suraj Surendran', Coelho Victor?, Myla Yacob', Negine Paul’, Sudhakar Chandran', Anoop John3, Ebby George Simon?, Inian Samarasam’

! Hiristiyan Tip Fakilte Hastanesi, Genel Cerrahi ve Gastrointestinal Cerrahi, Vellore, Hindistan
2 Hiristiyan Tip Fakulte Hastanesi, Genel Cerrahi Klinigi, Vellore, Hindistan
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OZET

Giris ve Amag: Boerhaave sendromu (BS), barojenik 6zofagus riipturi ile karakterize, nadir fakat potansiyel olarak 6limcul bir durumdur ve yiik-
sek mortalite tasir. BS'li hastalari yonetme konusundaki kurumsal deneyimimizi incelemeyi amacladik.

Gereg ve Yontem: Bu calismada 2005'ten 2018%e kadar lglincli basamak bir bakim merkezine basvuran BS'li hastalarin retrospektif bir
incelemesi yapilmistir. Klinik prezentasyon, tanisal degerlendirmeler, alinan tedaviler ve tedavi sonuclari incelendi. Perforasyonlar gecen siireye
gore erken (<24 saat) ve gecikmis (>24 saat) olarak siniflandirildi. Cerrahi komplikasyonlar Clavien-Dindo derecesine gére derecelendirildi.
Pittsburgh perforasyon siddeti skoru, kisa vadeli tedavi sonuglari ile korele idi.

Bulgular: Dahil edilmis 12 hastanin [erkek, %75; ortalama (aralik) yas, 53 (28-80) yil] 10’'unda gecikmis (>24 saat) basvuru vardi. G6gs agrisi baskin
semptomdu (%58.3); alti hasta ya sokta (n= 1) ya da organ yetmezligi (n= 3) ya da her ikisi (n= 2) ile bagvurdu. Tim perforasyonlar alt torasik 6zo-
fagusa yerlestirilmis olup, bunlarin t¢l kontrolli ve dokuzu kontrolsiiz idi. Perforasyonun kapatilmasi dort hastada cerrahi onarim (primer onarim,
2; T-tupl Uzerinden onarim, 2) ve dort hastada endoskopik teknikler (klipsleme, 1; stentleme, 3) ile saglandi. Sepsis drenaji [cerrahi, 7 (agik-5, mi-
nimal invaziv-2); cerrahi olmayan, 5] ve beslenme jejunostomisi tim hastalara uygulandi. Bes (%41,7) hasta yeniden girisim aldi. Ortanca (aralik)
hastanede kalis surresi 25,5 (12-101) gtindd, 30 glinliik operatif morbidite %50 idi ve bir hastane ici 6lum meydana geldi. Pittsburgh perforasyon
siddeti skoru iki hastada 2-5 ve 10 hastada >5; ikinci grupta daha fazla gecikmis basvurular, artmis cerrahi miidahaleler, islem sonrasi morbidite
ve hastane ici mortalite vardi ancak farkliliklar istatistiksel olarak anlamli degildi. Takip edilen 11 hastada [medyan (aralik): 1507 (17-5929) giin]
hastalik nuikst, semptomatik reflii veya disfaji gortilmedi.

Sonug: Boerhaave perforasyonlari icin cok yonlu bir yaklasimla, azaltilmis mortalite ve organ korumasi da dahil olmak tizere olumlu tedavi sonug-
lari elde edilebilir. Tedavisinde minimal invaziv, endolliminal veya acik cerrahi teknikler glivenle kullanilabilir. Pittsburgh siddet skoru, ilk mtdaha-
leyi secmek ve tedavi sonuglarini tahmin etmek icin kullanilabilecek yararli bir klinik arag olabilir.

Anahtar Kelimeler: Boerhaave sendromu, spontan 6zofagus perforasyonu, cerrahi, terapotik endoskopi, Pittsburgh perforasyon siddet skoru
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Indocyanine green guided sentinel lymph node biopsy
may have a high sensitivity for early (T1/T2) colon
cancer: A prospective study in Indian patients
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ABSTRACT

Objective: Indocyanine green (ICG) dye guided near infrared fluorescence (NIR) imaging is a promising tool for mapping lymphatics. The aim of this
study was to evaluate the role of ICG guided SLN biopsy in Indian colon cancer patients.

Material and Methods: Forty-eight patients of clinically staged T1-T3 node negative colon cancer underwent laparoscopic/open resection. Patients
received colonoscopic peritumoral submucosal ICG injections for laparoscopic (n= 32) and subserosal injections for open resections (n= 16) followed
by the detection of SLN using NIR camera. SLNs underwent conventional hematoxylin and eosin (H & E) staging with additional serial sectioning and
immunohistochemistry for pancytokeratin antibody (ultra-staging). Detection rate and upstaging rate were the primary end points.

Results: Forty-eight patients were recruited. An average of 2.08 + 1.27 SLNs were identified in 45 patients at a mean time of 8.2 + 3.68 minutes with
a detection rate of 93.75%. Mean age and mean BMI were 59.7 + 12.54 years and 24.8 + 4.09 kg/m?, respectively. Eighteen patients had node posi-
tive disease, and SLN was false negative in four of these patients resulting in a sensitivity of 77.77% with a trend towards higher sensitivity for T1-T2
tumours (90% vs. 62.5%, p= 0.068). Upstaging rate was 10%. Negative predictive value (NPV) and accuracy of the procedure were 87.09% and 91.11%,
respectively.

Conclusion: ICG guided SLN biopsy can identify metastatic lymph nodes in colon cancer patients that can be missed on H & E staging with relatively
higher sensitivity for early (T1/T2) tumours.

Keywords: Sentinel lymph node, colorectal neoplasms, Indocyanine green

INTRODUCTION

Colorectal cancer is the third most common cancer diagnosed in both men and
women in the United States and the third leading cause of cancer death in the
world (1). The strongest predictive factor for patient survival in patients with colon
cancer is lymph node metastasis (2). It has been estimated that 20-30% patients
with early-stage node-negative disease will develop distant metastasis despite
adequate surgical resection (3). One of the reasons for recurrence in pathologically
node-negative patients could be missed micrometastasis and occult tumor cells
on routine histopathological examination or inadequate lymph node harvesting
leading to understaging (4). Ideally, all harvested lymph nodes should undergo
serial sectioning and immunohistochemistry (IHC) routinely to detect these occult
metastasis but they are time consuming and expensive (5). Hence, it is not part of
routine pathological evaluation.

Cite this article as: Ahmed Z, Patil SM, Sekaran A, Rebala
P, Rao GV. Indocyanine green guided sentinel lymph node
biopsy may have a high sensitivity for early (T1/T2) colon
cancer: A prospective study in Indian patients. Turk J Surg
2023;39 (3): 190-196.

Sentinel lymph node (SLN) biopsy technique has been described in colon cancer
to detect micrometastasis (MM) (6). Near-infrared (NIR) fluorescence imaging for
SLN metastasis has been recently used for SLN biopsy with encouraging results
(7,8). NIR-fluorescence imaging has high penetration depth and real-time optical
guidance which is useful in identifying lymph nodes that are located in unfavorable
locations beneath fatty mesocolon (9).

Corresponding Author
Zeeshan Ahmed

E-mail: drzeeshan180@gmail.com
Received: 03.04.2023

Accepted: 08.07.2023
Available Online Date: 27.09.2023

Previous published studies have elucidated the role of SLN biopsy in Caucasian
and East Asian patients (6,10). To the best of our knowledge, this is the first study
in a south Asian population. This study was conducted to evaluate the role of SLN
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biopsy using NIR-fluorescence in colon cancer patients with respect to detection
rate, upstaging rate, frequency of aberrant lymph node drainage, accuracy, and
sensitivity of the SLN biopsy procedure.
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MATERIAL and METHODS
Study Design

A single arm prospective cohort study was conducted at a
tertiary referral centre. Colon cancer patients who met the
eligibility criteria were enrolled from June, 2020 to June, 2022.
The study was approved by the Institute Ethics Committee (Ref.
No. AIG/IEC-Post BH & R 02/12.2019/ER-01; 10 January, 2020) and
was prospectively registered with the clinical trials registry
(NCT04351009). The study was HIPAA compliant and adhered to
the tenets of Declaration of Helsinki. A written informed consent
was obtained from each patient prior to the enrolment.

Biopsy proven colon cancer patients with age at least 18 years
old who were scheduled for elective laparoscopic/open
colectomy were recruited. Patients had to be willing to provide
oral and written informed consent.

Exclusion criteria included patients with prior colorectal surgery,
gross lymph node involvement or tumour infiltration on
preoperative imaging or intraoperative staging, history of
allergy to iodine containing compounds, indocyanine green or
human albumin, history of hyperthyroidism or thyroid
adenoma, patients undergoing purely palliative surgery and
patients with advanced renal or hepatic insufficiency.

Perioperative Intervention

Exploration of the abdominal cavity was performed to search for
any metastatic spread in both open and laparoscopic approaches
after induction of anesthesia. Subsequently, patients underwent
on-table colonoscopy for laparoscopy cases. All laparoscopic
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cases received colonoscopic submucosal injections and all open
cases received subserosal injections. Twenty-five mg indocyanine
green dye (Aurogreen, Aurolab, Madurai, India) diluted in T mL of
20% albumin solution and 9 mL of 0.9% normal saline solution
was used as described by Ankersmit et al (6). Injections (0.5-1 mL)
were given in the submucosa at 2-4 points around the tumor.
After colonoscopic injection, excess ICG was washed and
suctioned from the lumen. Similarly, subserosal injections were
given, the injection sites were pressed with sterile swabs to
prevent spillage. Dissection was avoided to prevent damage to
the lymphatics. After the injection, a rigid NIR scope (WA53000A,
Olympus Medical Systems Corp, Tokyo, Japan) coupled to a
laparoscopic NIR camera system (VISERA ELITE Il, Olympus
Medical Systems Corp., Tokyo, Japan) was used to examine the
colon and mesocolon. This system illuminated the target organ
with a near-infrared light of 760-780 nm wavelength resulting in
emission of ICG fluorescence at wavelengths of 800-850 nm
which was detected by the camera system in normal white light
mode, fluorescent mode and onlay mode. The first lymph node
or group of lymph nodes to show fluorescence were considered
the sentinel lymph node. The site of sentinel lymph nodes was
determined according to the Japanese Society for Cancer of the
Colon and Rectum classificaiton (11). D1 lymph nodes were
defiend as lymph nodes along the marginal aretery (paracolic/
epicolic), D2 lymph nodes along named tumor bearing arteries
(intermediate) and D3 lymph nodes along the origin of main
artery (central). All sentinel nodes were marked with laparoscopic
titanium clips or 3-0 silk sutures. All sentinel lymph nodes outside
the planned resection margins were underwent excision biopsy

Figure 1. Intermediate sentinel lymph nodes in case of carcinoma sigmoid (A), intermediate sentinel

lymph nodes along the middle colic artery in a case of carcinoma hepatic flexure of colon (B), a sentinel
lymph node marked with 3-0 silk sutures (C), excised sentinel lymp nodes (D).

Turk J Surg 2023; 39 (3): 190-196



192 Sentinel lymph node biopsy in colon cancer

but the resection margins were not modified (Figure 1A-D).
Standard oncological resections with medial to lateral vessel first
approach with high arterial ligation was done in all patients
irrespective of laparoscopic or open access.

Pathological Analysis

After resection of the specimen, the tagged lymph node(s)
were excised and sent separately as SLN (Figure 1D). Non-
sentinel lymph nodes were examined by a central section with
H & E staining. All labelled sentinel lymph nodes were processed
separately. Lymph nodes less than 5 mm in diameter were
embedded entirely in toto whereas larger lymph nodes
(>5 mm) were sectioned in slices up to maximally 3 mm and
processed to paraffin blocks for hematoxylin and eosin staining.
If none of sentinel lymph nodes showed metastasis on initial
H & E staining in the presence on negative non-sentinel lymph
nodes, the paraffin blocks underwent stepwise sections at
intervals of 150 micron-meter. At each level, at least three serial
sections were cut at 5 um thickness and one section underwent
H & E staining. This was followed by immunohistochemistry
with pan-cytokeratin antibody on the other sections if no
metastasis was identified on standard H & E staining.

As per the American Joint Committee on Cancer (AJCC) eighth
edition, micrometastasis were defined as clumps of tumor cells
>0.2 mm and <2 mm in diameter or clusters of 20 or more
tumor cells. Detection of single cells or clumps of tumor cells
<0.2 mm were described as isolated tumor cells (12). Patients
with micrometastasis were considered SLN positive. All
collected data were entered into a computerized database and
processed for statistical analysis. After computing the true
positive (TP), true negative (TN), false positive (FP), false negative
(FN) sentinel nodes, the sensitivity, accuracy, negative predictive
value, upstaging rate and detection rate were calculated.

Outcome

Primary outcome was detection rate which was defined as
proportion of successful SLN procedures divided by all executed
SLN procedures, upstaging rate and secondary outcomes were
sensitivity, accuracy, negative predictive value, and frequency
of aberrant lymph node drainage. Number of true positives in
patients with positive histopathological findings (TP/TP + FN)
was defined as sensitivity. Accuracy was defined as (TN +TP/TN
+ TP + FP + FN) to calculate the number of times the nodal
state was correctly predicted by SLN biopsy. Negative predictive
value (TN/TN + FN) was defined as number of times a negative
SLN correctly predicted the negative lymph node status of the
patient. Upstaging rate was defined as number of patients who
turned node positive after advanced histopathology and IHC of
patients who were node negative on conventional
histopathology.
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Statistical Analysis

Statistical analysis-The data for the study was collected using
structured pro forma. The results were expressed as mean and
standard deviation (SD) or median and interquartile range (IQR)
and for continuous variables. The categorical variables were
expressed as % frequency distribution. Fisher's exact test was
used for categorical variables. A p value <0.05 with two tailed
test would be considered as statistically significant. The analysis
was carried by using statistical package for social sciences (SPSS
20" version). Proportion test and MedCalc was used for
outcomes analysis between T1/T2 and T3/T4 groups.

RESULTS

Total 136 patients of carcinoma colon presented to our institute
during the study period i.e June, 2020 to June, 2022. Of these
136 patients, 24 patients had metastatic disease precluding
curative resection, 64 patients had locally advanced disease
with gross lymph node invasion on preoperative imaging or
intraoperative staging and were excluded from the study.

Forty-eight patients were recruited. Thirty-two patients
underwent colonoscopic ICG injection during laparoscopic
resection and 16 patients underwent subserosal injecitons
during open resections. SLN could not be detected in three
patients. Two patients had intraperitoneal spillage of the dye
leading inability to identify the lymph nodes and one patient had
a very fatty mesocolon. Therefore, detection rate was 93.75%. The
demographic and pathological characteristics are depicted in
Table 1.The location of primary tumour was sigmoid colon (24%),
ascending colon (20%), caecum (16%), hepatic flexure (16%),
transverse colon (119%), splenic flexure (9%) and descending
colon (4%). The most common T stage was T3 (44.44%), followed
by T2 (42.22%), T1 (11.11%) and T4a (2.22%). N staging was NO
(679%), N1a (7%), N1b (11%), N2a (11%) and N2b (4%).

Thirty patients were node negative (pNO) ie. TN after
conventional histopathological examination. Advanced
histopathologicalexaminationandIHCrevealed micrometastasis
in three patients who were upstaged and considered as node
positive. The upstaging rate was 10% (three in 30 patients)
(Figure 2).

Table 1. Demographic and procedural characteristics of the study
population

n=45 Mean (SD)

Age (yrs) 59.7 (12.54)

Sex (M/F) 62.2%/37.8%

BMI (kg/m?) 24.8 (4.09)

Total no of LN 20.2 (10.06)

Total no SLN 2.08 (1.27)

Time to imaging (mins) 8.2 (3.68)
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Figure 2. Overview of the pathological analysis.

Table 2. Outcomes in early (T1/T2) versus late (T3/T4) tumours

T3/T4 (n=21) T1/T2 (n=24) P
Sensitivity 62.5% 90% 0.068
Accuracy 85.71% 95.85% 0.508
Negative predictive value 81.25% 93.33% 0439
Upstaging rate 741% 11.76% 0.586

Total no of patients with positive SLN (TP) was 14 (11 on
conventional H & E staining and three patients on ultrastaging
and IHC). SLN was negative in four (FN) with positive non-
sentinel lymph nodes. In 27 patients (TN), both the non-
sentinel lymph nodes and sentinel lymph nodes were negative
even after ultrastaging and IHC. Therefore, the sensitivity,
negative predictive value, and accuracy of the procedure in our
study were 77.77% (14/18), 87.09% (27/31) and 91.11% (26/30),
respectively. Specificity and positive predictive value for the
procedure was 100% as there were no false positive patients in
the study.

There was no significant difference in sensitivity another
outcome measures between the submucosal (n= 30) and
subserosal groups (n= 15). There was a non-significant trend
towards higher sensitivity in early (T1/T2) tumour when
compared to late (T3/T4) tumours as depicted in Table 2.

One patient with a hepatic flexure carcinoma had an aberrant
lymph node drainage at the splenic flexure paracolic node

which was harvested separately but non-metastatic on
pathological examination, ultrastaging and IHC. Hence, the
aberrant lymph node drainage rate was 2.22%.

DISCUSSION

In this study we evaluated role of sentinel lymph node biopsy
by indocyanine green in patients with carcinoma colon who
underwent oncological resections with curative intent.

In our study the detection rate was 93.75%. SLN could not be
detected in three patients due to intraperitoneal spillage of dye
and fatty mesocolon. Previously, Anderson et al. had described
intraperitoneal spillage of dye during sub-serosal injections but
did not attribute it to cause false negative lymph nodes (13).
Currie et al. have also described intraperitoneal spillage of dye
during colonoscopic submucosal injections (14). In our study,
the intraperitoneal spillage can be attributed to the learning
curve involved in mastering the colonoscopic sub-mucosal
injection technique. Multiple authors have described a learning

Turk J Surg 2023; 39 (3): 190-196
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curve of 5-30 cases for ICG injection (15-17).

Previous meta-analysis has not shown any difference between
submucosal and sub-serosal techniques of ICG injection (18,19).
On the contrary, Ankersmit et al. in their single centre study
found the detection rate higher with submucosal injection and
opined that uptake of dye by tumour draining lymphatics is
more efficient after submucosal injection (6). Carrara et al. in
their study of 95 patients with non-metastatic colorectal cancer
described a detection rate 96.8% with peritumoral laparoscopic
injections (20). There was no significant difference in primary
and secondary outcomes between the submucosal and
subserosal techniques during our study. Our study was not
designed or adequately powered to evaluate differences
between the two techniques. Additionally, the subserosal
injections were given in open surgeries where tactile feedback
helped in correct positioning and limiting spillage compared to
a previous study where laparoscopic access was used.

The mean time to detection was 8.2 £ 3.68 minutes and the
average number of SLN identified was 2.08 + 1.27. A larger
number of sentinel lymph nodes identified during the
procedure is undesirable but analysing lymph nodes with serial
sections and IHC is expensive and time-consuming. Watanabe
et al. studied 31 patients of carcinoma splenic flexure of colon
with 2.5 mg ICG peritumoral submucosal injections and
observed lymph flow after 30 minutes resulting in a very high
SLN yield of 10.4 + 4.73 which is undesirable (10). Therefore, it
has been opined that lymphatic flow should be followed in real
time after ICG injection to minimize the number of lymph
nodes identified (6).

The upstaging rate in our study was 10% (three in 30 patients).
Our upstaging rate is comparable to a recently published meta-
analysis which had shown a pooled upstaging rate of 15%
among five high quality studies (range 6% to 23%) (6). On the
other hand a recently published study from Italy of 95 patients
had an upstaging rate of only 1.08% (1 in 95 patients) (20).
Desguetz et al. in their meta-analysis of 1794 patients (1201
colon, 332 rectum) in 33 studies found a micrometastasis rate
of 9% (18,21).

The sensitivity, negative predictive value, and accuracy of the
procedure in our study was 77.77%, 87.09% and 91.11%,
respectively. Overall sensitivity in our study was relatively lower
in our study at 77.77% due to the high number of T3/T4
tumours (46.66%) in the study population. Emile et al. conducted
a meta-analysis of 12 studies with 248 patients where the
median sensitivity and accuracy rates were 73.7% and 75.7%
respectively with a pooled sensitivity and specificity of 71% and
84.6% (18). The percentage of patients with early-stage CRC
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varied among the studies from 30 to 100% (median= 41%). In
six studies, patients with early-stage tumors comprised less
than 50% of the sample size and the median sensitivity,
specificity, and accuracy rates were 76%, 87.2%, and 68.8%,
respectively which was relatively lower than studies with >50%
early-stage tumors.

Sensitivity for T1/T2 tumours was 90% which is comparable to
other published literature. Other authors have also opined that
SLNB procedure has better sensitivity for early stage procedures
than advanced carcinoma (93.1% vs. 58.8%) (22,23).

In vivo approach for SLN mapping can help to identify aberrant
lymph node drainage. Some authors have used it to modify the
mesocolic resection margins (10,13,24,25). We identified
aberrant lymph node drainage in one (2.22%) patient in our
study.

Additionally, in vivo SLN approach in early tumour may enable
us to identify patients who might benefit from a local segmental
excision if the SLN are negative for metastasis thus decreasing
the morbidity associated with extensive resection (26). In the
future, well planned large sample size randomized controlled
trials should be done to address this issue.

The limitations of our study were the small sample size with
relatively higher number of advanced lesions.

CONCLUSION

ICG guided sentinel lymph node biopsy in colon cancer is a
promising tool to enable clinicians identify patients with lymph
nodal metastasis in colon cancer. It has a high sensitivity for
early (T1/T2) patients in the Indian population which confirms
the findings of previous publications. Early (T1, T2) colon
cancer patients might benefit from upstaging and subsequent
adjuvant in this setting. Additionally, limited segmental
resections might be considered for early tumours which are
sentinel node negative. Further trials are needed to confirm this
hypothesis.
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indosiyanin yesili rehberliginde sentinel lenf nodu biyopsisi erken (T1/T2) kolon kanseri
icin yliksek duyarliliga sahip olabilir: Hintli hastalarda prospektif bir calisma

Zeeshan Ahmed’, Sanjeev M Patil', Anuradha Sekaran?, Pradeep Rebala', GV Rao'

! Asya Gastroenteroloji Enstitiist, Gastroenteroloji Bolumi, Haydarabad, Hindistan
2 Asya Gastroenteroloji Enstitiisd, Patoloji B&lim, Haydarabad, Hindistan

OzZET

Giris ve Amag: indosiyanin yesili (ICG) boya rehberliginde yakin kizilétesi floresan (NIR) gériintiileme, lenfatikleri haritalamak icin umut verici bir
aractir. Bu calismanin amaci, Hintli kolon kanseri hastalarinda ICG rehberliginde SLN biyopsisinin roliint degerlendirmektir.

Gereg ve Yontem: Klinik olarak evrelenmis T1-T3 diglimi negatif kolon kanseri olan 48 hastaya laparoskopik/acik rezeksiyon uygulandi.
Hastalara laparoskopik (n=32) icin kolonoskopik peritimoral submukozal ICG enjeksiyonlari ve acik rezeksiyonlar i¢in subserozal enjeksiyonlar
(n=16) yapildi, ardindan NIR kamera kullanilarak SLN saptandi. SLN’lere ek seri kesitleme ve pansitokeratin antikoru icin immunohistokimya
(ultra evreleme) ile geleneksel hematoksilen ve eozin (H & E) evrelemesi uygulandi. Tespit orani ve ileri evreleme orani birincil son noktalardi.

Bulgular: Kirk sekiz hasta calismaya alindi. Kirk bes hastada, ortalama 8,2 + 3,68 dakikada ortalama 2,08 + 1,27 SLN saptandi ve tespit orani
%93,75 idi. Ortalama yas ve ortalama VKi sirasiyla 59,7 + 12,54 yil ve 24,8 + 4,09 kg/m2 idi. On sekiz hastada nod pozitif hastalik vardi ve bu hasta-
larin doérdiinde SLN yanlis negatifti ve T1-T2 timorleri icin daha yiiksek duyarliliga dogru bir egilimle birlikte %77,77'lik bir duyarllikla sonuglandi
(%90'a karsi %62,5, p= 0,068). Evreleme orani %10 idi. Negatif prediktif deger (NPV) ve islemin dogrulugu sirasiyla %87,09 ve %91,11 idi.

Sonug: ICG rehberliginde SLN biyopsisi, kolon kanseri hastalarinda erken (T1/T2) timérler icin nispeten daha ylksek hassasiyetle H & E evreleme-
sinde gozden kacabilen metastatik lenf nodlarini belirleyebilir.

Anahtar Kelimeler: Sentinel lenf nodu, kolorektal neoplazmalar, Indosiyanin yesili
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Risk factors affecting oncological outcomes of surgical
resections for middle and lower rectal cancer
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ABSTRACT

Objective: In our study, it was aimed to evaluate the factors affecting oncological outcomes in resections for rectal cancer.

Material and Methods: Between January 2010 and December 2014, patients with rectal tumors were analyzed retrospectively. Demographic and
pathological data and oncological outcomes were analyzed as disease-free survival, overall survival, and local recurrence.

Results: A total of 158 patients’ data were obtained. Median age was 60 (22-83). Fifty-three patients were older than 65 years of age (138). Ninety-five
(60%) patients were males, and 63 (40%) were females. Eighty patients (50.4%) had middle rectal, and 78 (49.6) patients had lower rectal cancer. There
was no effect of tumor localization on oncological outcomes. Univariate analyses revealed the effects of age (p= 0.003), operation type (p< 0.001),
nodal status (p< 0.001), malignant lymph node ratio (p< 0.001), stage of the disease (p< 0.001), distal resection margin (p= 0.047), perineural invasion
(p< 0.001), lymphatic invasion (p< 0.001), venous-vascular invasion (p= 0.025), local recurrence (p< 0.001) and distant metastasis (p< 0.001) on overall
survival rates. Univariate analyses revealed the effects of nodal status (p=0.007), malignant lymph node ratio (p= 0.005), stage of the disease (p=0.008),
perineural invasion (p= 0.004) and venous-vascular invasion (p< 0.001) on disease-free survival rates. Univariate analyses revealed the effects of anas-
tomotic leak (p=0.015) and venous-vascular invasion (p= 0.001) on local recurrence rates.

Conclusion: Older age, advanced nodal status, and distant metastasis were detected as independent risk factors for overall survival. Perineural and
venous-vascular invasion were detected as independent risk factors for disease-free survival. Lastly, anastomotic leak and venous-vascular invasion
were detected as independent risk factors for local recurrence.

Keywords: Rectal cancer, rectal surgery, survival, local recurrence

INTRODUCTION

Heald published the definition of total mesorectal excision (TME) in 1982 that
started the modern rectal cancer surgery era (1). Five-year disease-free survival of
80% and 4% local recurrence rates published by Heald were spectacular (2). Heald
proposed that the principle of TME is to preserve the “Holy Plan”in harmony with
embryological principles and to perform resection with sharp dissection in this
space (3). Additionally, evidence was presented that TME not only improved
oncological outcomes but also significantly ameliorated quality of life. Significant
decreases were shown in urinary and sexual autonomic dysfunctions in the
postoperative period with the preservation of hypogastric nerves (4).

In the following years, the importance of reaching tumor-negative margins during

- rectal surgery was appreciated since adjuvant treatment, applied in cases with

Cite this article as: Tirnoval, Isik O, Yilmazlar AT. Risk factors . ical . had h h frecti f . ith
i eraslagie euiEeEs 6 sul eales far positive surgical margins, had not shown the effectiveness of resection wit

middle and lower rectal cancer. Turk J Surg 2023; 39 (3): negative surgical margins (5). Furthermore, Swedish and Dutch studies revealed
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the importance of neoadjuvant therapy in the treatment of rectal cancer (6-8).

Current guidelines emphasize the crucial role of neoadjuvant chemoradiotherapy
Corresponding Author in obtaining negative surgical margins in patients with T3 and T4 tumors detected
Ozgen Isik by preoperative imaging techniques (9). Although there have been plenty of
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MATERIAL and METHODS

Following the receival of ethics committee’s approval (2016-
14/18), patients who underwent surgery had been followed
with the diagnosis of rectal cancer in our center between
January 1, 2010, and December 31, 2014 were included in the
study. To make the patient groups homogeneous, patients who
were operated under emergency conditions with bleeding or
intestinal obstruction and/or whose resection material was not
suitable for pathological examination were excluded. Likewise,
cases with distant metastases and considered unresectable at
the time of diagnosis or during surgery were also excluded
from the study. Patients with any pathological diagnosis
without adenocarcinoma were also excluded (Figure 1).

Age, sex, body mass index (BMI), American Society of
Anesthesiologists (ASA) score, tumor location (distal rectum or
middle rectum), and the existence of upfront neoadjuvant
therapy history were evaluated in the preoperative period.
According to the type of resections performed during the
operation, the patients were divided into two groups those
who underwent abdominoperineal resection (APR) or anterior
resection (AR). Low anterior resection (LAR), very low anterior
resection (VLAR), and Hartmann's procedures were evaluated
within the AR group. In the postoperative period, the following
parameters were analyzed; anastomotic leakage, dimensions of
tumor (T stage), nodal status (N stage), malignant lymph node
ratio (MLNR), pathological TNM staging, tumor grade,
circumferential resection margin (CRM) involvement, distal
resection margin (DRM) involvement, TME integrity in the
pathology specimens, presence of a mucinous component in
the tumor, presence of perineural invasion, presence of
lymphatic invasion, presence of venous-vascular invasion,
survival time, disease-free survival, local recurrence and
existence of distant metastasis. For the evaluation of TME,
pathology specimens were divided into three groups.

1- Complete TME: The mesorectal fascial plane has a smooth
surface, and minor irregularities and defects are less than 5 mm
in depth.

[ 282 consecutive elective rectal surgery ]

<
\ 71 upper tumor location
20 unresectable tumor

[ 191 resectable rectal cancer ]

5 transanal resection

l \ 19 liver metastatic rectal cancer

4 non-adenocancer diagnose
5 specimen inappropriate for TME

158 non-metastatic, middle and lower rectal cancer]

l

( ToTAL MESORECTAL EXCISION |

Figure 1. Flow-chart diagram.
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2- Near Complete TME: There are one or more defects greater
than 5-mm deep in the mesorectum, but a macroscopic
muscular layer is not observed in the defect area. Mesorectal
defects are moderate.

3- Incomplete TME: Defects in the mesorectum reach the
muscularis propria, and the removed mesorectal tissue is
inadequate.

All procedures were performed by two experienced surgeons
working in the colorectal surgery unit. All specimens were
freshly evaluated by the same pathologist. In addition to TME
integrity, CRM and DRM were also evaluated in the specimens.
TNM classification, which was determined by the American
Joint Committee on Cancer (AJCC) and the Union for
International Cancer Control (UICC) in 1954 and was last revised
in 2010, was used for oncological evaluation and postoperative
treatment planning (10).

Patients’survival time was calculated as the period between the
date of surgery and the day of death. The time to the recurrence
of local and/or distant metastasis after the operation was
identified as disease-free survival. Minimum and maximum
follow-up periods were 23 and 81 months, respectively. Date of
death data were obtained from the Turkish Ministry of Health
death notification database.

Data conformity to normal distribution was evaluated with the
Shapiro-Wilk test. The Kaplan-Meier test was used to evaluate
survival times. Variables found to be significant in the Kaplan-
Meier analysis were evaluated in terms of independent risk
factors with stepwise forward Cox regression analysis. Cox
regression analysis was used for the analysis of local recurrence.

RESULTS

A total of 158 patients, 63 (40%) females, with a median age of
60 (22-83) years, were included in the study. In terms of body
mass index (BMI), 47 (30%) patients were found to have a BMI
of 30 and above. In terms of ASA scores, there were 44 (27.8%)
patients for ASA-l, 109 (69%) patients for ASA-Il, and only five
(3.2%) patients for ASA-IIl (Table 1). Tumors of 80 patients were
located in the middle rectum. Seventy-eight patients had a
distal located rectal tumor. Considering the number of surgeries
performed, anterior resection (AR) was performed in 119
(75.5%) patients and APR was performed in 39 (24.5%) of the
patients.

Mean number of harvested lymph nodes per patient was 14.6
+ 9. Malignant lymph nodes were not detected in 94 (59.5 %)
patients (NO). Thirty-four (21.5 %) patients had 1-3 malignant
lymph nodes (N1). Four or more malignant lymph nodes were
detected in 30 (18.9 %) patients (N2).

Mean follow-up time was 63 (+ 11.2) months. Mean overall
survival time was 63 (+ 54) months and mean disease-free
survival time was 54.3 (+ 2.5) months. There were 21 (13.2%)



Table 1. Demographics and perioperative data of the patients

n %
Age
<65 105 66.5
>65 53 335
Sex
Female 63 399
Male 95 60.1
ASA Score
1 44 27.8
2 109 69.0
3 5 32
Obesity
BMI< 30 111 70.3
BMI= 30 47 29.7
Tumor Status
0 23 14.6
1 10 6.3
2 26 16.5
3 94 595
4 5 32
Nodal Status
0 94 595
1 34 215
2 30 19.0
Stage
0 22 139
1 29 184
2A 43 272
28 1 6
2C 1 6
3A 5 32
3B 41 259
3C 16 10.1

ASA: American Society of Anesthesiologists, BMI: Body mass index.

patients with local recurrence. Mean duration to local recurrence
was 184 (£ 11.2) months. There were 27 (17.1%) patients with
distant metastasis. When the distribution of metastases was
examined, 17 lung, 10 liver, six bone, one brain and one breast
metastases were documented.

Factors Affecting Overall Survival

Sex, ASA score, obesity, tumor level, neoadjuvant therapy,
anastomotic leak, T stage of the tumor, adjuvant therapy, CRM
involvement, TME integrity, tumor grade, and mucinous
omponent of the tumor did not have a statistically significant
effect on overall survival. However, older age, APR, advanced N
stage, high malignant lymph node ratio (MLNR), advanced TNM
stage, 10 mm or less DRM, perineural invasion, lymphatic
invasion, venous-vascular invasion, local recurrence
development, and distant metastases had a statistically
significant effect on overall survival time. In Kaplan-Meijer
analysis, when the factors affecting survival time were examined
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by Cox regression analysis, it was determined that older age,
advanced N stage and development of distant metastases
were independent risk factors (Table 2, Figures 2-4).

Factors Affecting Disease-Free Survival

Age, sex, ASA score, obesity, tumor level, neoadjuvant therapy,
anastomosis leak, surgery type, tumor T stage, adjuvant therapy,
CRM involvement, DRM distance, TME integrity, tumor grade, a
mucinous component of the tumor and lymphatic invasion did
not have a statistically significant effect on disease-free survival.
However, advanced N stage, MLNR, advanced TNM stage,
presence of perineural invasion and venous-vascular invasion
were statistically significant for disease-free survival. In the
Kaplan-Meier analysis, when the factors affecting disease-free
survival were examined by Cox regression analysis, it was
determined that perineural invasion and venous-vascular
invasion were independent risk factors (Table 3, Figures 5,6).

Factors Affecting Local Recurrence

Age, sex, ASA score, tumor level, neoadjuvant therapy, type of
surgery, tumor N stage, MLNR, TNM stage, adjuvant treatment,
CRM involvement, DRM distance, TME integrity, tumor grade,
mucinous component of the tumor, the perineural and
lymphatic invasion did not show a statistically significant effect
on the development of local recurrence. In the Kaplan-Meier
analysis, it was found that anastomotic leak and venous-
vascular invasion were factors affecting local recurrence.
Moreover, Cox regression analysis revealed that both
anastomotic leak and venous-vascular invasion were
independent risk factors (Table 4).

DISCUSSION

Colorectal cancer is the third most common type of cancer
among men and the second most common among women
worldwide (11). As a result of all the developments in rectal
cancer surgery, the combination of total mesorectal excision
with neoadjuvant and adjuvant approaches has become the
main treatment strategy for rectal cancer today. In our study,
factors affecting the oncological outcomes of resections for
rectal cancer were evaluated.

The effect of age on survival is still controversial in the literature
(12,13). In our study, we observed that the survival of patients
over 65 years of age decreased significantly compared to
younger counterparts. Furthermore, in accordance with Tilly et
al., we showed that sex had no effect on oncological outcomes
(13). Yet, according to Shin et al., while the male sex was found
to have a significant positive effect on survival, no effect on
disease-free survival was demonstrated (14). Anatomical
differences between male and female pelvises and differences
in intraabdominal fat tissue distribution may have led to
different results in different studies (15).

Turk J Surg 2023; 39 (3): 197-203
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Table 2. Factors on overall survival
Univariate Analysis Multivariate Analysis
n=158 Median (SEM) Sig. Hazard Ratio (%95 Cl) Sig.
Age
<65 105 71.88 (3.09) 1
>65 53 5322 (3.75) p=0.003 2511 (1.455-4.333) p=0.001
Nodal Status
0 94 76,67 (2.97) 1 p=0.002
1 34 54.45 (529) 2.248 (1.110-4.550) p=0.024
2 30 47.60 (5.26) p< 0.001 3.347 (1.684-6.652) p=0.001
Distant Metastasis
No 122 74.89 (2.84) 1
Yes 36 43.26 (4.0) p< 0.001 3.630 (2.035-6.473) p< 0.001
SEM: Standard estimated mean.
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Figure 2. Kaplan-Meier graphics; age on overall survival (months).
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Figure 3. Kaplan-Meier graphics; nodal status on overall survival
(months).

Removal of at least 12 lymph nodes in rectal surgery is recom-
mended for adequate oncological evaluation and proper ma-
nagement of adjuvant therapies (16). Our pathology results
met this target recommended in the AJCC guidelines for lymph
node dissection (10). In our study, advanced N stage was found
to be a poor prognostic factor as expected.

After neoadjuvant chemoradiotherapy had become the stan-
dard in the treatment of locally advanced rectal cancer, the
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Figure 4. Kaplan-Meier graphics; distant metastasis on overall sur-
vival.

number of lymph nodes that could be removed decreased (17).
For this reason, MLNR, calculated by dividing the number of
malignant lymph nodes removed by the number of all lymph
nodes removed, plays a key role in determining the prognosis
in these patients (18,19). In the study of Rosenberg et al,, inclu-
ding 3026 patients, it has been shown that the MLNR may be a
better tool in effectively directing decision-making compared
to the current TNM evaluation (20). Since our series included pa-
tients receiving neoadjuvant therapy, MLNR was also examined
in addition to the number of malignant lymph nodes. When the
patients were analyzed in three different groups as 0.0-0.20 and
0.20-1.0 according to their lymph node ratio, it was shown that
MLNR had a significant effect on overall survival (p< 0.001) and
disease-free survival (p= 0.005). Higher MLNR was found to be
associated with worse survival times.

Our results revealed the negative effects of the perineural in-
vasion on overall survival and disease-free survival. Moreover,
multivariate analysis showed that perineural invasion is an inde-
pendent risk factor for disease-free survival. On the other hand,
Kanso et al. have found no effect of perineural invasion on survi-
vals (21). In the study of Allaix et al,, the overall survival and dise-
ase-free survival times of patients with lymphatic invasion have
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Table 3. Factors on disease-free survival
Univariate Analysis Multivariate Analysis
n=158 Median (SEM) Sig. Hazard Ratio (%95 Cl) Sig.
Perineural Invasion
No 131 58.68 (2.58) 1
Yes 27 35.11 (4.84) p=0.004 2.263 (1.211-4.231) p=0.010
Venous-Vascular Invasion
No 152 57.08 (2.46) 1
Yes 6 14.00 (3.88) p< 0.001 5.289 (2.061-13.570) p=0.001
SEM: Standard estimated mean.
Table 4. Factors on local recurrence
158 Univariate Analysis Multivariate Analysis
n=
Median (SEM) Sig. Hazard Ratio (%95 Cl) Sig.
Anastomotic Leak
No 154 68.38 (1.85) 1
Yes 4 41.33(11.98) p=0.015 5.83 (1.34-25.40) p=0.019
Venous-Vascular Invasion
No 152 68.88 (1.79) 1
Yes 6 30.67 (8.73) p=0.001 6.59 (1.91-22.73) p=0.003
SEM: Standard estimated mean.
Survival Functions been found to be significantly shorter (12). They observed that
ol ol lymphatic invasion was a negative risk factor for overall survival,
b, F— TE ) but not for disease-free survival. Our results are similar to these.
o R T ammsard
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Figure 5. Kaplan-Meier graphics; perineural invasion on disease-free
survival.
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Figure 6. Kaplan-Meier graphics; venous-vascular invasion on disea-
se-free survival.

Venous-vascular invasion is considered a negative prognostic
factor although its specific relation with overall survival and di-
sease recurrence in patients with rectal cancer is still unknown
(22). While venous-vascular invasion is useful in evaluating the
risk of disease recurrence, it may also give an idea about whet-
her the patient will benefit from neoadjuvant and/or adjuvant
treatments (23,24). We determined that the presence of veno-
us-vascular invasion was an unfavorable prognostic factor for
overall survival. Moreover, venous-vascular invasion was found
to be an independent risk factor for disease-free survival and
local recurrence.

Anastomotic leak was detected as a risk factor for local recur-
rence (LR) in our study. Four patients underwent low anterior
resection, complicated with anastomotic leak and two (50%) of
them experienced LR. Other 19 local recurrences occurred in
154 patients without anastomotic leak (12.4%). These findings
correlated with a current, specific-designed study (25). Koedam
et al. have proven that an anastomotic leak increases the 2.96-
fold risk of local recurrence. On the other hand, there are three
other current trials proposing no increased risk for LR for pati-
ents with anastomotic leaks (26-28).

Major limitation of this study is its retrospective nature. The fact
that the minimum follow-up period of five years has not been
completed for fully evaluating the oncological results is another

Turk J Surg 2023; 39 (3): 197-203
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weakness of this research. However, homogenous data from a
subspecialized center give this study its clinical values.

CONCLUSION

In conclusion; older age, advanced nodal status, and distant
metastasis were detected as independent risk factors for overall
survival. Perineural and venous-vascular invasion were detec-
ted as independent risk factors for disease-free survival. Lastly,
anastomotic leak and venous-vascular invasion were detected
as independent risk factors for local recurrence.

Ethics Committee Approval: This study was approved by Uludag Univer-
sity Faculty of Medicine Clinical Research Ethics Committee (Decision no:
2016-15/18, Date: 09.08.2016).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - ATY, IT; Design - ATY; Supervision - O,
ATY; Data Collection and/ or Processing - IT; Analysis and/or Interpretation
- IT; Literature Search - IT, Ol Writing Manuscript - All of auhtors; Critical
Reviews - Ol, ATY

Conflict of Interest: The authors have no conflicts of interest to declare.

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

REFERENCES

1. Heald RJ, Husband EM, Ryall RD. The mesorectum in rectal cancer
surgery-the clue to pelvic recurrence? Br J Surg 1982; 69(10): 613-6.
https://doi.org/10.1002/bjs.1800691019

2. Heald RJ, Moran BJ, Rydall RD, Sexton R, Macfarlane JK. Rectal
cancer: the Basingstoke experience of total mesorectal excision,
1978-1997. Arch Surg 1998; 133(8): 894-9. https.//doi.org/10.1001/
archsurg.133.8.894

3. Heald RJ. The "Holy Plane” of rectal surgery. J R Soc Med 1988; 81(9):
503-8. https.//doi.org/10.1177/014107688808100904

4. Hojo K, Sawada, Moriya Y. An analysis of survival and voiding, se-
xual function after wide iliopelvic lymphadenectomy in patient
with adenocarcinoma of the rectum, compared with conventional
lymphadenectomy. Dis Colon Rectum 1989; 32(2): 128-33. https.//doi.
0rg/10.1007/BF02553825

5. Marijnen CA, Nagtegaal ID, Kapiteijn E, Kranenbarg EK, Noordijk EM,
van Krieken JH, et al. Radiotherapy does not compensate for positive
resection margins in rectal cancer patients. Report of a multicenter
randomized trial. Int J Radiat Oncol Biol Phys 2003; 55(5): 1311-20.
https.//doi.org/10.1016/50360-3016(02)04291-8

6. Swedish Rectal Cancer Trial. Local recurrence rate in a randomized
multicentre trial of preoperative radiotherapy compared to surgery
alone in resectable rectal carcinoma. Eur J Surg 1996(5): 397-402.

7. Cedermark B, Dahlberg M, Glimelius B, Pdhlman L, Rutqvist LE, Wilking
N.Improved survival with preoperative radiotherapy in resectable rec-
tal cancer. N Engl J Med 1997; 336(14): 980-7. https.//doi.org/10.1056/
NEJM199704033361402

8. Kapiteijn E, Mariinen CA, Nagtegaal ID, Putter H, Steup WH, Wiggers
T, et al: Dutch Colorectal Cancer Group. Preoperative radiotherapy
combined with total mesorectal excision for resectable rectal can-
cer. N Engl J Med 2001, 345(9): 638-46. https.//doi.org/10.1056/NEJ-
Moa010580

Turk J Surg 2023; 39 (3): 197-203

17.

20.

21.

22.

23.

Benson AB, Venook AR Al-Hawary MM, Cederquist L, Chen YJ, Ciom-
bor KK, et al. Rectal Cancer, Version 2.2018, NCCN clinical practice gu-
idelines in oncology. J Natl Compr Canc Netw 2018; 16(7): 874-901.
https.//doi.org/10.6004/jnccn.2018.0061

Edge SB, Compton CC. The American Joint Committee on Cancer: The
7" edition of the AJCC cancer staging manual and the future of TNM.
Ann Surg Oncol 2010 Jun; 17(6): 1471-4. https.//doi.org/10.1245/
$10434-010-0985-4

Siegel R, Desantis C, Jemal A. Colorectal cancer statistics, 2014. CA
Cancer J Clin 2014, 64(2): 104-17. https.//doi.org/10.3322/caac.21220

Allaix ME, Giraudo G, Ferrarese A, Arezzo A, Rebecchi F, Morino M. 10-
year oncologic outcomes after laparoscopic or open total mesorectal
excision for rectal cancer. World J Surg 2016, 40(12): 3052-62. https:.//
doi.org/10.1007/500268-016-3631-x

Tilly C, Lefévre JH, Svrcek M, Shields C, Flgjou JF, Tiret E, et al. R1 rectal re-
section:Look up anddon'tlook down.Ann Surg 2014; 260(5): 794-9,dis-
cussion 799-800. https.//doi.org/10.1097/SLA.0000000000000988

Shin DW, Shin JY, Oh SJ, Park JK, Yu H, Ahn MS, et al. The prognostic va-
lue of circumferential resection margin involvement in patients with
extraperitoneal rectal cancer. Am Surg 2016, 82(4): 348-55. https.//doi.
org/10.1177/00031348160820042 1

Malietzis G, Currie AC, Athanasiou T, Johns N, Anyamene N, Glynne-
Jones R, et al. Influence of body composition profile on outcomes
following colorectal cancer surgery. Br J Surg 2016, 103(5): 572-80.
doi: 10.1002/bjs.10075. PMID: 26994716. https.//doi.org/10.1002/
bjs.10075

AJCC Cancer staging manual. 71" Edition; 40-6.

Zuo ZG, Zhang Xf, Wang H, Liu QZ, Ye XZ, Xu C, et al. Prognostic value
of lymph node ratio in locally advanced rectal cancer patients after
preoperative chemoradiotherapy followed by total mesorectal excisi-
on. Medicine (Baltimore) 2016, 95(9): e2988. https.//doi.org/10.1097/
MD.0000000000002988

Kim YW, Kim NK, Min BS, Lee KY, Sohn SK, Cho CH. The influence of the
number of retrieved lymph nodes on staging and survival in patients
with stage Il and lll rectal cancer undergoing tumor-specific mesorec-
tal excision. Ann Surg 2009; 249(6): 965-72. https.//doi.org/10.1097/
SLA.0b013e3181a6cc25

Moug SJ, Saldanha JD, McGregor JR, Balsitis M, Diament RH. Positi-
ve lymph node retrieval ratio optimizes patients staging in colorectal
cancer. Br J Cancer 2009; 100(10): 1530-3. https.//doi.org/10.1038/
5j.bjc.6605049

Rosenberg R, Friederichs J, Schuster T, Gertler R, Maak M, Becker K, et al.
Prognosis of patients with colorectal cancer is associated with lymph
node ratio: A single-center analysis of 3.026 patients over a 25-year
time period. Ann Surg 2008; 248(6): 968-78. https.//doi.org/10.1097/
SLA.0b013e318190eddc

Kanso F, Lefevre JH, Svrcek M, Chafai N, Parc Y, Tiret E. Partial meso-
rectal excision for rectal adenocarcinoma: Morbidity and oncological
outcome. Clin Colorectal Cancer 2016; 15(1): 82-90.el. https.//doi.
0rg/10.1016/j.clcc.2015.07.008

Michelassi , Block GE, Vannucci L, Montag A, Chappell R. A 5- to 21-
year follow-up and analysis of 250 patients with rectal adenocarcino-
ma.Ann Surg 1988;208(3): 379-89. https.//doi.org/10.1097/00000658-
198809000-00016

Smith NJ, Barbachano Y, Norman AR, Swift RI, Abulafi AM, Brown G.
Prognostic significance of magnetic resonance imaging-detected
extramural vascular invasion in rectal cancer. Br J Surg 2008; 95(2):
229-36. https.//doi.org/10.1002/bj5.5917



Timova, etal.  2()3

24. Chand M, Swift Rl, Chau |, Heald RJ, Tekkis PR, Brown G. Adjuvant the- 27. Crippa J, Duchalais E, Machairas N, Merchea A, Kelley SR, Larson DWV.

rapy decisions based on magnetic resonance imaging of extramural Long-term oncological outcomes following anastomotic leak in rec-

venous invasion and other prognostic factors in colorectal cancer. tal cancer surgery. Dis Colon Rectum 2020; 63(6): 769-77. https.//doi.

Ann R Coll Surg Engl 2014; 96(7): 543-6. https.//doi.org/10.1308/003 0rg/10.1097/DCR.0000000000001634

588414X138140216/8835 28. Hasegawa H, Matsuda T, Arimoto A, Yamashita K, Nishi M, Takase N,
25, Koedam TWA, Bootsma BT, Deijen CL, van de Brug T, Kazemier G, et al. Does anastomotic leakage after rectal cancer resection worsen

Cuesta MA, et al. Oncological outcomes after anastomotic leakage long-term oncologic outcome? Int J Colorectal Dis 2020; 35(7): 1243-

after surgery for colonor rectal cancer: Increased risk of local recur- 53. https://doi.org/10.1007/500384-020-03577-z

rence. Ann Surg. 2022; 275(2): e420-e427. https.//doi.org/10.1097/

SLA.0000000000003889

26.  Bao QR, Pellino G, Spolverato G, Restivo A, Deidda S, Capelli G, et al.
The impact of the anastomotic leak on long-term oncological outco-
mes after low anterior resection for mid-low rectal cancer: Extended
follow-up of a randomized controlled trial. Int J Colorectal Dis 2022;
37(7): 1689-98. https.//doi.org/10.1007/500384-022-04204-9

ORIJINAL CALISMA-OZET
Turk J Surg 2023; 39 (3): 197-203

-,
r

Orta ve distal yerlesimli rektum kanserinin cerrahi rezeksiyonlarinda onkolojik sonuglara
etkili faktorler

ismail Tirnova, Ozgen Isik, Ahmet Tuncay Yilmazlar

Uludag Universitesi Tip Fakuiltesi, Genel Cerrahi Anabilim Dali, Kolorektal Cerrahi Bilim Dali, Bursa, Turkiye

OZET

Giris ve Amag: Calismamizda rektum kanseri rezeksiyonlarinda onkolojik sonuglari etkileyen faktorleri degerlendirmeyi amacladik.

Gereg ve Yontem: Ocak 2010 ile Aralik 2014 tarihleri arasinda rektum timori olan ve ameliyat edilen hastalar retrospektif olarak incelendi.
Demografik ve patolojik verilerin yaninda onkolojik sonuglar, hastaliksiz sagkalim, genel sagkalim ve lokal niiks olarak incelendi.

Bulgular: Toplam 158 hasta calismaya dahil edildi. Ortanca yas 60 (22-83) idi. Elli ti¢ hasta 65 yasindan buylktd (138). Hastalarin 95'i (%60) erkek,
63'U (%40) kadin idi. Seksen (%50,4) hastada orta, 78 (49,6) hastada alt rektum kanseri vardi. Tum&r lokalizasyonunun onkolojik sonuclar lizerinde
etkisi yoktu. Tek degiskenli analizlerde sagkalima etkili faktorler yas (p= 0,003), operasyon tipi (p< 0,001), nodal durum (p< 0,001), malign lenf
nodu orani (p< 0,001), hastaligin evresi (p< 0,001), distal rezeksiyon siniri (p= 0,047), perindral invazyon (p< 0,001), lenfatik invazyon (p< 0,001),
vendz-vaskuler invazyon (p= 0,025), lokal niiks (p< 0,001) ve uzak metastaz (p< 0,001) olmasi saptandi. Tek degiskenli analizlerde hastaliksiz
sagkalim icin etkili faktorler; ileri nodal durum (p= 0,007), malign lenf nodu orani (p= 0,005), hastaligin evresi (p= 0,008), perinéral invazyon
(p=0,004) ve vendz-vaskdler invazyon (p< 0,001) olmasi saptandi. Tek degiskenli analizlerde lokal niikse etkili faktorler olarak anastomoz kagagi-
nin olmasi (p=0,015) ve vendz-vaskiiler invazyonun (p=0,001) olmasi saptandi.

Sonug: ileri yas, ileri nodal durum ve uzak metastaz gelismesi genel sagkalim icin bagimsiz risk faktorleri olarak saptandi. Perinéral ve venoz-
vaskuler invazyon hastaliksiz sagkalim icin bagimsiz risk faktorleri olarak tespit edildi. Son olarak anastomoz kacagi gelismesi ve venéz-vaskiler
invazyon olmasi lokal niiks icin bagimsiz risk faktorleri olarak tespit edildi.

Anahtar Kelimeler: Rektum kanseri, rektum cerrahisi, sagkalim, lokal ntiks
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ABSTRACT

Objective: Surgery at large teaching hospitals is reportedly associated with more favourable outcomes. However, these results are not uniformly
consistent across all surgical patients. This study aimed to assess potential disparities in clinical outcomes by hospital type for patients with intestinal
obstruction.

Material and Methods: 2018 NIS was queried for all adult non-elective admissions for intestinal obstruction. Hospitals were classified as either small-
medium non-teaching hospitals or large teaching hospitals. Multivariate regression analyses were used to assess the association between hospital type
and inpatient mortality, access to surgery, admission duration, non-home discharges, hospital costs, and postoperative complications.

Results: After adjustments, admission to large teaching hospitals was not associated with a reduction in inpatient mortality (AOR= 0.73; 95% Cl=0.41-
1.31; p=0.29), lower likelihood of surgery (AOR= 0.93; 95% Cl= 0.58-1.48; p= 0.76) or increased chance of early surgery (p= 0.97). Patients admitted to
large teaching hospitals had shorter hospital stays (p=0.002) and were less likely to be discharged to other acute care hospitals (AOR= 0.94; 95% Cl=
0.80-0.94; p=0.04). Admission to large teaching hospitals was not associated with a reduction in perioperative complications (AOR= 1.04; 95% Cl= 0.80-
1.28; p=0.91) or significantly higher hospital costs (mean increase= 1518; 95% Cl= 1891-4927; p= 0.38).

Conclusion: Admission to large teaching hospitals does not necessarily result in better patient outcomes. Merely considering the teaching status of the
hospital in isolation cannot explain the diverse outcomes observed for this condition.

Keywords: Intestinal obstruction, hospital teaching status, inflammatory bowel diseases, bands and adhesions

INTRODUCTION

Intestinal obstruction surgery and care is often an emergency with multifactorial

etiopathogenesis, including malignant bowel obstruction (MBO); and its manage-

ment is complex and costly. The emergence of new technologies and treatments

has further increased the complexity and cost of care (1,2). Patient outcomes, as
E'tjr;g'jggﬂﬂ:‘ggﬁnwkf;a”gFe?a'f%rgégtg'igggs‘xg'“giﬁ with any other surgical procedure, can vary substantially across hospital types. For
and patient outcomes in intestinal obstruction surgery: A instance, mortality rates have been reported to differ up to fourfold between hos-
comparative analysis. Turk J Surg 2023; 39 (3): 204-212. pitals for patients undergoing cancer surgery (3).

Despite evidence suggesting superior outcomes among patients admitted to
large teaching hospitals (LTHs) (4), patients often worry about having a resident,
intern, or medical student involved in their care, fearing that this might jeopardize
their safety or compromise positive surgical outcomes. Previous reports have indi-
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it is important to investigate whether patient outcomes differ
between teaching and non-teaching hospitals (NTHs).

The present study endeavored to explore four critical inquiries
using national-level data. Primarily, we aimed to determine the
extent to which mortality rates for intestinal obstruction diverge
between THs and their non-teaching counterparts. Secondly,
we aimed to investigate the variances in surgical accessibility,
duration of hospitalization, total hospital expenses, and dis-
charge status between teaching and NTHs. Thirdly, we aimed to
examine whether postoperative complications were less prev-
alent in THs relative to NTHs. Finally, we endeavored to identify
any autonomous predictors of unfavorable outcomes for
patients admitted to LTHs.

MATERIAL and METHODS
Data Source

We conducted a retrospective cohort study using the 2018
Nationwide Inpatient Sample (NIS) database. NIS serves as a
comprehensive collection of all inpatient stays across the Unit-
ed States (U.S.). NIS contains a collection of clinical and resource
utilization information that is typically included in discharge
abstracts. Given its large sample size, NIS offers a unique oppor-
tunity for a detailed investigation of medical conditions, treat-
ments, and patient groups. Additionally, NIS encompasses data
from 47 states and the district of Columbia, effectively repre-
senting over 97% of the U.S. populace and almost 96% of dis-
charges from community hospitals (10). It provides information
on all hospital stays, regardless of the expected payer. Notably,
NIS includes Medicare advantage patients, a cohort that is fre-
quently absent from Medicare claims data but accounts for up
to 30% of Medicare beneficiaries (11).

Ethical Consideration

The US. Agency for Healthcare Research and Quality (AHRQ)
designs and maintains NIS through its Healthcare Cost and
Utilization Project (HCUP), ensuring compliance with HIPAA
(The Health Insurance Portability and Accountability Act of
1996) and the removal of 16 direct patient- and hospital-level
identifiers as specified in the privacy rule for all HCUP databas-
es. The use of limited data sets such as the NIS under HIPAA
does not require review by an institutional review board (IRB)
(12,13).

Inclusion Criteria and Study Variables

All adult non-elective admissions for intestinal obstruction
were identified using the International Classification of Diseas-
es, Tenth Revision, Clinical Modification/Procedure coding sys-
tem (ICD-10-CM/PCS) and sub-classified into malignant bowel
obstruction (MBO) and obstruction caused by non-malignant

Uwumiro, etal.  2(§

factors (NMFs). Study variables encompassed patients’ demo-
graphic information such as age, sex, race, and median annual
income. Hospitals were classified as small-medium non-teach-
ing hospitals (SMNTHSs) and LTHs. A hospital is classified as a
teaching hospital if it meets any of the following criteria:
approval for residency training by the Accreditation Council for
Graduate Medical Education (ACGME), membership in the
Council of Teaching Hospitals (COTH), or a full-time equivalent
interns and residents to beds ratio of 0.25 or higher. Hospital
size categories are based on the number of beds and are cus-
tomized to the hospital's region, location, and teaching status.
To adjust for the burden of chronic medical conditions, the
Charlson comorbidity index (CCl) was utilized.

Outcome Measures

Primary outcome was inpatient mortality. Secondary outcomes
were rate and time to procedures, hospital length of stay (LOS),
rates and odds of non-home discharge (discharge to a skilled
nursing home and other acute care facilities), mean total hospi-
tal charges, and postoperative complications. Prolonged LOS
was defined as a diagnosis-specific length of stay above the
median (7-12 days) reported in previous studies (14,15) or in the
top decile of the index study population.

Statistical Analysis

Stata, v.17.0BE (StataCorp LLC, College Station, Texas, USA) was
used for statistical analysis. Unadjusted odds ratios (ORs) were
calculated for the primary outcome using univariate logistic
regression analyses, incorporating all variables and comorbidi-
ties listed in Table 1. Variables with p-values less than 0.1 were
selected for a subsequent multivariate logistic regression
model. Through a thorough review of the existing literature,
established confounders of primary and secondary outcomes
such as anemias, deconditioning and frailty, metabolic disor-
ders, higher CCl scores, and concurrent bowel gangrene were
identified and added to the multivariate regression. Frailty was
defined as a score of 3 or more using the Johns Hopkins Adjust-
ed Clinical Groups clusters (16,17). Fisher's exact test was used
to compare proportions, while Student’s t-test was used for
continuous variables. The log-rank test was utilized to calculate
p-values. Significance level for multivariate analysis was set at
p-values less than 0.05. Categorical and continuous variables
were reported as proportions or mean with standard deviation,
while regression outcomes were reported as adjusted odds
ratios (AORs) or 3 coefficients with 95% confidence intervals
(Cls). To account for confounders in the secondary outcomes,
we used multivariate logistic and linear regression models that
included all confounders identified from the literature and all
variables listed in Table 1.

Turk J Surg 2023; 39 (3): 204-212
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Table 1. Patient and hospital characteristics by hospital teaching status

SMNTHSs, n= 19.243 (72.1%) LTHs, n=7.446 (27.9%) P
Patient characteristics
Female (%) 471 483 0.73
Race/Ethnicity (%) 036
White 72.6 70.8
Black 14.1 16.2
Hispanic 94 8.1
Asian or Pacific Islander 1.6 2.1
Native American 0.5 0.6
Other 18 22
Mean age (years) 63.6+03 61.6+05 <0.001
Charlson comorbidity index score (%) <0.001
0 36.8 332
1 224 19.9
2 153 15.7
>3 255 320
Median annual income in patient’s zip code, US$ (%) <0.001
1-45.999 320 306
46.000-58.999 29.1 249
59.000-78.999 220 24.5
>79.000 17.0 20.0
Insurance type (%) 0.04
Medicare 62.2 587
Medicaid 12.7 13.7
Private including HMO 218 250
Uninsured 33 26
Surgery <24 hr after admission (%) 1.7 19 0.61
Hospital region (%) <0.001
Northeast 138 137
Midwest 237 29.7
South 456 335
West 16.9 23.1
Hospital bed size (%) 0.004
Small 135 226
Medium 321 331
Large 544 443
Weekend admission (%) 279 284 0.71
Malignant bowel obstruction (%) 64.9 35,1
Large bowel cancers 36.5 275 0.17
Small bowel cancers 20 25 0.82
Rectosigmoid cancers 12.8 20 0.15
Anal cancers 0.7 25 0.25
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Table 1. (continue) Patient and hospital characteristics by hospital teaching status

SMNTHSs, n= 19.243 (72.1%) LTHs, n=7.446 (27.9%) p
Endometrial cancer 20 6.3 0.10
Pancreatic cancer 12.8 17.5 0.35
Gastric cancer 20 38 043
Other cancers' 312 224 0.15
Non-malignancy-related causes (%) 723 27.7
Strangulated hernias 0.5 0.1 0.08
Mechanical obstruction” 0.9 05 0.13
Inflammatory bowel disease 30.7 39.1 0.10
Radiation 0.03 0.1 0.13
Adhesions and bands 24 55 0.06

tion, HMO: Health maintenance organization.

SMNTHSs: Small-medium non-teaching hospitals, LTHs: Large teaching hospitals, MBO: Malignant bowel obstruction, NMFs: Non-malignancy-related factors obstruc-

All proportions are reported in percentages of the total study population except for NMFs and MBO variables where proportions are reported as percentages of

NMFs and MBO subpopulations respectively.
All p values are rounded up and reported in two decimals.

*Volvulus, intussusception, gallstone ileus, and impaction.

*: Defines less common primary tumors like ovarian, gastrointestinal stromal tumors, splenic, uterine, and prostatic cancers, and other secondary neoplasia with
peritoneal or retroperitoneal involvement e.g., metastatic breast cancer or melanoma causing bowel obstruction.

RESULTS
Baseline Patient and Hospital Characteristics

There were 26.690 adult admissions for intestinal obstruction
included in the study. Of these, 4.3% (1.140) were attributed to
MBO, while 95.7% (25.550) were caused by NMFs. Large bowel
cancers were the most frequently observed malignancies asso-
ciated with bowel obstruction in both teaching and non-teach-
ing hospitals, with rates of 36.5% and 27.5%, respectively.
Inflammatory bowel diseases (IBDs) were the most prevalent
NMFs causing bowel obstruction in both THs and NTHSs, with
rates of 10.7% and 9.1%, respectively. The study population was
predominantly admitted to SMNTHSs (72.1%) as opposed to
LTHs (27.9%). Table 1 outlines the baseline demographic, socio-
economic, and clinical characteristics of the study population
by hospital type.

Average age in the study population was 63 years (SD 0.3). The
primary payer for most patients was Medicare, with private
insurers being the second most common. More than half of the
patients resided in a zip code with an annual median income
ranging from $1 to $58.999.

Inpatient Mortality by Hospital Type

About 365 (1.4%) deaths were recorded in the study popula-
tion. Of these, 95.9% (350) were recorded among the NMFs
population. Mortality rates were similar for SMNTHs and LTHs
(1.4% and 1.2%, respectively). Similar results were obtained
when mortality was compared among NMFs and MBO subpop-
ulations.

Compared to patients who had surgery during index hospital-
ization, overall mortality was higher among patients managed
conservatively (1.29% vs. 0.2%). However, mortality rates among
patients managed surgically were slightly higher at SMNTHs
compared to LTHs (1.6% vs 1.1%, respectively).

One point two percent of the patients who were admitted at
SMNTHs and had surgery within the first 24 hours died during
the index hospitalization. No deaths were recorded for similar
patients in LTHs. About 2.6% of the patients who had initial
conservative management (time from admission to surgery of
five days or more) died during the index admission. All in-hos-
pital mortality following initial conservative management in
this study was recorded in SMNTHS.

Patients who stayed at LTHs for more than 12 days had a slight-
ly higher mortality rate (5.6%) compared to those admitted at
SMNTHs, where the rate was 5.2%. After adjustments for patient
and hospital-level factors, admission to LTHs was not associated
with a statistically significant reduction in the odds of in-hospi-
tal mortality (AOR= 0.73; 95% Cl= 041-1.31; p= 0.29) (Table 2).
A similar finding was obtained when regression models were
built for both NMFs and MBO subpopulations. Independent
predictors of increased in-hospital mortality were found to
include: a higher Charlson comorbidity index, concurrent
bowel gangrene, older age, and the presence of anemias
(Table 2). Performing surgery within 24 hours of admission or
after initial conservative management, the presence of meta-
bolic disorders, and frailty were not associated with a statistical-
ly significant change in the odds of mortality in this study.
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Table 2. Adjusted odds of mortality by hospital size/teaching status
Variables AOR Standard error p (95% Cl)
In-hospital mortality
Large teaching hospital 0.739 0214 0.298 042-1.31
Weekend admission 1.305 0.360 0.335 0.76-2.24
Age 1.041 0.012 0.001 1.02-1.07
Female sex 1.181 0311 0.529 0.70-1.98
Median annual income in patient’s zip code, US$
46.000-58.999 1.005 0332 0.988 0.53-1.92
59.000-78.999 0.706 0.258 0.342 0.35-143
>79.000 0.649 0.286 0.327 0.27-1.54
Race
Black 1.012 0421 0.98 045-2.29
Hispanic 0.966 0413 094 042-224
Higher Charlson index 1.249 0.062 <0.001 1.13-1.38
Early surgery (<24 hrs of admission) 1.064 1.594 0.967 0.06-20.09
Prolonged LOS (=12 days) 1.524 0.73 0.38 0.60-3.90
Any surgery 1.267 0.705 0.671 043-3.77
Delayed surgery (=5 days from admission) 1.708 1.981 0.644 0.18-16.59
Bowel gangrene? 27.725 11.405 <0.001 12.38-62.11
Anemias 2151 0.576 0.004 1.27-3.64
Frailty 1.364 1.104 0.701 0.28-6.67
LOS: Length of hospital stay, AOR: Adjusted odds ratio, Cl: Confidence interval.
¢ Including bowel damage with or without peritonitis.

Rate and time to Procedures

Of the study population, 5.1% (1.361) had at least one surgical
procedure performed in the index admission. The number of
surgeries for bowel obstruction was higher in SMNTHSs than in
LTHs (984 vs. 377). A total of 44 patients in the MBO subpopu-
lation'had surgery to relieve bowel obstruction (24 in non-teach-
ing and 20 in LTHs). 1.317 surgeries (960 vs. 354 in SMNTHs and
LTHs respectively) were performed in the NMFs subpopulation.
Overall, bowel de-rotation and decompression via colonoscopy
or open surgery made up the bulk of all procedures performed
(76.5%). Others included: Bowel resection and anastomosis
(6.6%), Hernia repair (6.6%), Adhesiolysis (7%), and Hartmann's
colostomy (3.3%).

The unadjusted odds of any procedure in LTHs were: 0.94 in the
overall study population (95% Cl= 0.72-1.22; p= 0.64), 1.51
among the MBO subpopulation (95% Cl= 0.40-5.74; p= 0.55),
and 0.92 in the NMFs subgroup (95% Cl= 0.70-1.21; p= 0.57).
After adjustments, admission to LTHs was not associated with a
statistically significant reduction in the odds of surgery (AOR=
0.93; 95% Cl= 0.58-1.48; p= 0.76). However, admission lasting
>12 days was associated with a significant increase in the likeli-
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hood of surgery, irrespective of hospital size or teaching status
(AOR=3.14; 95% Cl= 1.58-6.20; p= 0.001).

Mean time to surgery in the total study population was 3.61 +
0.26 days (3.71 £ 0.32 vs. 3.33 + 045 days for SMNTHSs and LTHs
respectively). In the MBO population, mean time to surgery was
3.60 £ 1.93 vs. 0.75 + 0.22 days in SMNTHs and LTHSs respective-
ly. In the NMFs subgroup, patients had similar times from
admission to surgery across both hospital types (3.71 £ 0.32 vs.
349 + 047 days). After adjustments, admission to LTHs was not
associated with a significant increment in the chance of early
surgery (AOR=1.01; 95% Cl= 0.64-1.57; p= 0.97).

Length of Hospital Stay

Mean LOS in the total study population was 4.5 + 0.1 and 5.2 +
0.2 for SMNTHs and LTHs respectively. Among patients who had
any surgery during the index admission, at least 380 and 199
patients (38.6% and 52.7%) respectively, were admitted for lon-
ger than six days in both hospitals. After multivariable adjust-
ments, patients admitted to LTHs were likely to be discharged
half to one day earlier than those admitted to SMNTHs (3= 0.54;
95% Cl= 0.21-0.88; p= 0.002). Similar results were obtained for
the NMFs subgroup (B= 0.48; 95% Cl= 0.14-0.83; p= 0.006).




However, admission for MBO was found to significantly affect
LOS in LTHs (3= 1.58; 95% Cl= 0.21-0.88; p= 0.03).

Initial conservative management (first five days of admission)
was found to significantly increase LOS in LTHs (3= 9.15; 95%
Cl= 6.82-11.47; p< 0.001). When adjusted for the effect of
delayed surgery, patients admitted to LTHs were found to stay
at least 0.59 days shorter than those admitted to SMNTHs. Per-
forming surgery within the first 24 hours of admission did not
significantly reduce overall LOS for patients admitted to LTHs
(B= 1.71; 95% Cl= 0.22-3.20; p= 0.02). Factors found to inde-
pendently increase LOS were the presence of anemias
(p< 0.001), concurrent bowel gangrene at admission (p< 0.001),
and a higher Charlson index (p< 0.001).

Rates of Non-Home Discharges

About 8.4% of the study population were admitted from other
acute care hospitals to small-medium non-teaching hospitals
compared to 14.4% admitted into LTHs. Twenty-five percent of
the overall study population was discharged to another acute
care hospital, home health care, or skilled nursing home from
small-medium non-teaching hospitals compared to 9.9% from
LTHs. Routine home discharge rates were 64.9% in SMNTHs and
64.6% in LTHSs.

CCU admission NTH
CCU admission TH

Anaemias NTH
Anaemias TH

Bowel gangrene NTH
Bowel gangrene TH

Met. disorders NTH
Met. disorders TH

Bowel stasis NTH
Bowel stasis TH

Renal failure NTH
Renal failure TH

Anastomotic leak NTH
Anastomotic leak TH

Bowel perforation NTH
Bowel perforation TH

Pneumonia NTH
Pneumonia TH

Aspiration NTH
Aspiration TH

Dehiscence NTH
Dehiscence TH

Paralytic lleus NTH
Paralytic lleus TH

Sepsis NTH
epsis TH
All complications

0.001 0.01

0.1
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After adjustments, admission into a large teaching hospital was
associated with a 6% reduction in the likelihood of non-home
discharge (AOR= 0.94; 95% Cl= 0.80-0.94; p= 0.04). Other factors
found to independently increase the odds of non-home dis-
charges included higher Charlson comorbidity index, older age,
white race, anemias, concurrent bowel gangrene at admission,
physical frailty, previous admission from an acute care hospital,
and prolonged hospital stay (p< 0.001).

Postoperative Complications

Figure 1 summarizes the frequency of perioperative complica-
tions in the study by hospital teaching status. At least 60.1% of
the total study population experienced one complication in
the index admission while 21% of the study population devel-
oped more than one complication in the index admission.
Anemias were found to be the most prevalent complication
(39%) and were more common in SMNTHSs (22% vs. 17%). Criti-
cal care unit admissions and incidences of nosocomial and
aspiration pneumonia were more prevalent in the LTHs (0.4%,
2.1%, and 1.9%, respectively), while the development of sepsis,
renal failure, wound dehiscence, and metabolic disorders was
found to be more prevalent in the SMNTHS.

The unadjusted odds of developing any complication among
patients admitted to LTHs was 1.06 (p= 0.55). After multivariable

2

100

Figure 1. Frequency of perioperative complications by hospital type.

NTH: Non-teaching hospital, TH: Teaching hospitals, CCU: Crital care unit, Met. disorders: Metabolic disorders, Aspiration:

Aspiration pneumonitis.

Pneumonia refers to patients who acquired nosocomoial pneumonia in the index hospitalization.

Dehiscence refers to postoperative wound breakdown.
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adjustment, admission to a large teaching hospital was not asso-
ciated with a significant reduction in the likelihood of periopera-
tive complications (AOR= 1.04; 95% Cl= 0.80-1.28; p= 0.91).

Total Hospital Costs

Mean hospital charge for patients admitted to SMNTHs was
$36.534.43 while patients admitted to LTHs paid $40.498.6 on
average. Patients admitted to the MBO subgroup paid more on
average compared to patients admitted to the NMFs subpopu-
lation ($42.399.1 vs. $37.435.05). Compared to patients man-
aged conservatively, patients who had any surgery in the index
admission paid more in mean hospital expenses (590.496.71 vs
$34.863.25). Any complication was associated with a mean
increase of $38.294 in total hospital expenses.

When adjusted for any surgery, complications, prolonged hos-
pital stay (=12 days), delayed surgery (=5 days from admission),
early surgery (within 24 hours of admission), and other patient
and hospital-level variables, admission to a large teaching hos-
pital was not associated with significantly higher hospital
charges (mean increase= 1518; 95% Cl= 1891-4927; p= 0.38).
Factors found to independently increase total hospital charges
included high Charlson comorbidity index, any complication
such as anemia, pneumonia, or bowel gangrene, black race,
higher median income in the patient’s ZIP code (>$59.000), and
prolonged hospital stay (p< 0.001). Performing surgery within
24 hours of admission or initial conservative management (first
five days of admission) did not significantly reduce or increase
mean hospital expenses for patients admitted to LTHs.

DISCUSSION

The results of this study suggest that there is no significant dif-
ference in the odds of mortality for patients with intestinal
obstruction between SMNTHs and LTHSs. Previous research sug-
gesting that teaching status independently improves mortality
odds contrasts with these findings (18-20). Recent advances in
technology and medical knowledge have made it possible for
non-teaching hospitals to provide care that is similar in quality
to that of THs (21). Additionally, NTHs may have a smaller
patient load per hospital, which could allow for more personal-
ized care and similar patient outcomes.

Empirical evidence has demonstrated that bowel gangrene at
admission, low hemoglobin levels, late presentation, postoper-
ative complications, leukocytosis, elevated urea, metabolic dis-
orders, and comorbidity were independent predictors of post-
operative mortality in intestinal obstruction (22,23). Despite
accounting for these factors in the index study, it was not pos-
sible to establish a meaningful connection between hospital
teaching status and improved mortality rates. This suggests
that the outcomes attributed to teaching status in prior studies
may have been influenced by other patient factors that were
not taken into consideration.
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Admission to LTHs did not significantly reduce the odds of sur-
gery or increase the chance of early surgery compared to
SMNTHs. These findings indicate that THs may not necessarily
provide better access to surgery for patients with intestinal
obstruction. The comparable odds of surgery between LTHSs
and SMNTHSs imply similar access to surgical care for patients
irrespective of hospital teaching status. From the results, both
types of hospitals can provide timely surgical care for patients
with intestinal obstruction. However, mean time to surgery was
slightly longer in SMNTHSs. This alludes to longer waiting times
for surgical procedures or different criteria for determining the
need for surgery at SMNTHs. Likewise, comparable conserva-
tive care outcomes between the two hospital types imply no
particular advantage for patients receiving conservative surgi-
cal care in teaching hospitals.

Patients admitted to LTHs were discharged half to one day ear-
lier than those admitted to SMNTHs. One possible explanation
for this difference in LOS could be the quality of care provided
in THs or access to more resources and expertise than in NTHs,
leading to shorter hospital stays. However, the study also found
that admission into LTHs for MBO significantly increased LOS
likely due to the complexities of treating other problems relat-
ed to the underlying malignancy (24,25). Taken together, these
findings suggest that patients with intestinal obstruction may
benefit from early home discharges in LTHs when surgery is not
delayed. However, the benefits may not extend to patients with
more severe causes of intestinal obstruction.

Patients admitted to LTHs were 6% more likely to be discharged
to their homes, which may reflect the higher level of expertise
or intensive care available in these hospitals. The study also
highlights the need to identify and address factors that increase
the likelihood of non-home discharge, such as older age,
comorbidities, and prolonged hospital stays in NTHs (26).

The results suggest that the higher prevalence of certain com-
plications in LTHs, such as nosocomial and aspiration pneumo-
nia, may reflect the higher acuity of patients and the greater
use of critical care resources in these hospitals. On the other
hand, the higher prevalence of sepsis, renal failure, wound
dehiscence, and metabolic disorders in SMNTHs may reflect the
challenges of managing complex patients in resource-limited
settings. Patient factors such as age, comorbidities, and severity
of illness may be more important predictors of perioperative
complications than hospital teaching status. Future research
could explore the relative contributions of patient and hospital
factors to perioperative outcomes for patients with intestinal
obstruction.

The current study is not without limitations. One noteworthy
constraint pertains to the study’s retrospective and predefined
data source, which rendered the authors incapable of con-



trolling for all possible confounding variables. Also, the research
only examined the prevalence of the most recognized causes
of intestinal obstruction. Furthermore, the sample only com-
prised patients who had undergone surgery for intestinal
obstruction, thereby constraining the generalizability of the
findings to other surgical patients.

CONCLUSION

This study concludes that there are no notable differences in
the quality-of-care indicators, including access to care and clin-
ical outcomes, for intestinal obstruction between SMNTHs and
LTHs. Teaching status alone does not independently improve
the outcomes for this patient population. Both types of hospi-
tals can provide timely surgical care for patients with intestinal
obstruction, with comparable outcomes. Patients admitted to
LTHs may benefit from earlier discharge and a higher likelihood
of home discharge. However, the benefits may not extend to pa-
tients with more severe causes of intestinal obstruction. Draw-
ing upon the preceding discussion, it is advisable to encourage
patients who share similar surgical conditions to promptly seek
care at the hospitals located closest to their vicinity rather than
postponing hospital visits in preference for specific academic
medical centers.
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Bagirsak tikanikhgi cerrahisinde hastanenin akademik durumu ve hasta sonuclari:
Karsilastirmali bir analiz
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OZET

Giris ve Amag: Blylk egitim hastanelerindeki cerrahinin daha olumlu sonuglarla iliskili oldugu bildirilmektedir. Bununla birlikte, bu sonuglar tim
cerrahi hastalarda ayni sekilde tutarli degildir. Bu calismada, bagirsak tikanikligr olan hastalar icin hastane tipine gore klinik sonuclardaki olasi
farklhihklari degerlendirmeyi amagladik.

Gereg ve Yontem: 2018 NIS, bagirsak tikanikligi nedeniyle basvuran ve elektif olmayan tiim yetiskinlerde sorgulandi. Hastaneler, kugtk-
orta egitim disi hastaneler veya biyik egitim hastaneleri olarak siniflandirildi. Hastane tipi ile yatan hasta mortalitesi, cerrahiye erisim, yatis
suresi, evde olmayan taburculuklar, hastane maliyetleri ve postoperatif komplikasyonlar arasindaki iliskiyi degerlendirmek icin cok degiskenli
regresyon analizleri kullanildi.

Bulgular: Buylk egitim hastanelerinde tedavi, yatan hasta mortalitesinde bir azalma (AOR= 0,73; %95 Cl= 0,41-1,31; p= 0,29), daha disiik ame-
liyat olasihgi (AOR= 0,93; %95 Cl= 0,58-1,48; p= 0,76) veya artmis erken cerrahi sansi (p= 0,97) ile iliskili degildi. Blyuk egitim hastanelerine
kabul edilen hastalarin hastanede kalis stireleriyse daha kisaydi (p= 0,002) ve diger akut bakim hastanelerine taburcu edilme olasiliklari daha
dusuktli (AOR= 0,94; %95 Cl= 0,80-0,94; p= 0,04). Biyik egitim hastanelerine kabul, perioperatif komplikasyonlarda bir azalma (AOR= 1,04; %95
Cl=0,80-1,28; p=0,91) veya 6nemli 6lclide daha yuiksek hastane maliyetleri (ortalama artis= 1518; %95 Cl= 1891-4927; p= 0,38) ile iliskili bulun-
madi.

Sonug: Blyuk egitim hastanelerine kabul, mutlaka daha iyi hasta sonuglariyla sonuclanmaz. Hastanenin egitim durumunu tek basina ele almak,
bu durum icin gézlemlenen farkli sonuglari agiklayamaz.

Anahtar Kelimeler: Bagirsak tikanikligi, hastane akademik durumu, enflamatuvar bagirsak hastaliklari, bantlar ve adezyonlar
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Evaluation of breast cancer awareness in female
patients diagnosed with schizophrenia

Ayse Gokgen Giindogmu5®, Yasemin Kogyigit@, Serif Bora Nazh@

Clinic of Psychiatry, Etlik City Hospital, Ankara, Turkiye

ABSTRACT

Objective: In this study, it was aimed to investigate the awareness of female patients diagnosed with schizophrenia about breast cancer and to evalu-
ate whether there was a difference in this awareness between the control group and individuals diagnosed with schizophrenia. Secondly, the frequency
of breast cancer screenings of patients diagnosed with schizophrenia and the control group was compared.

Material and Methods: Individuals between 18 and 65 years of age who were literate and voluntarily gave informed consent to participate after being
informed about the study were included. The research study group comprised of 82 individuals, 35 patients with schizophrenia and 47 healthy individu-
als. Patients with schizophrenia were required to have no clinically severe disease picture (CGI-S score of 3 or below). Individuals were given the Breast
Cancer Awareness Scale (B-CAS) to fill in.

Results: The patient group had less awareness of breast cancer than the control group; conversely, they faced more barriers in breast cancer screen-
ing. The number of those who stated that they did not know about breast cancer early diagnosis methods was higher in the patient group than in the
control group. In the evaluation of health attitudes toward breast cancer, it was found that the healthy control group was better than the patient group
in performing regular breast self-exam.

Conclusion: Educating individuals with schizophrenia about the signs and symptoms of cancer and adapting healthcare systems to facilitate rapid and
early cancer diagnosis may result in cost-effective and applicable cancer control strategies for curable cancers.

Keywords: Breast cancer, schizophrenia, awareness

INTRODUCTION

Evidence from epidemiological studies suggests that compared to the general
population, mental illness is associated with a higher risk of and worse outcomes
for cancer (1-4). Although an increased risk of cancer-related mortality has been
found especially in individuals with severe mental illnesses such as schizophrenia,
this group has been relatively neglected in cancer-related healthcare research
(1,3,5,6). Moreover, to reduce mortality rates in schizophrenia patients, many treat-
ment guidelines in recent years recommend monitoring cardiovascular and meta-
bolic health, while there is no clear recommendation for cancer screening (2).

It has been suggested in the literature that several factors play a role in the
increased risk of cancer in mental illnesses and the detection of more negative
consequences: genetic factors, less use of preventive care in individuals with men-
tal illnesses (e.g., cancer screening), behavioral factors (e.g., higher smoking rates,
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unhealthy lifestyle behaviors), postponing or not adhering to cancer treatment as
a result of impaired compliance due to disease-related characteristics, side effects
of antipsychotic drugs, high prolactin levels, both the risks associated with mental
illness and high obesity caused by antipsychotic drug side effects, diabetes melli-
tus, cardiovascular comorbidity prevalence, nulliparity, low breastfeeding inci-
dence, insufficient patient-physician interaction (1,7).

At this point, the increased risk of cancer in mental illnesses and the scarcity of
cancer screening; one of the factors associated with more negative outcomes, are
important issues to be considered. Screening is one of the best public health pol-
icies as it effectively reduces cancer incidence and mortality and creates early
diagnosis-treatment options. Patients diagnosed with schizophrenia and other
psychotic disorders are less likely to participate in cancer screenings, and studies
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show that the likelihood of screening for breast cancer is about
half of the general population (4,8). The limited participation of
patients diagnosed with schizophrenia in screening for breast
cancer may cause the disease to be undetected in the early
stages (9). The fact that women with a psychiatric diagnosis
generally receive breast cancer diagnosis and treatment at a
later stage than breast cancer patients without a psychiatric
diagnosis also shows that this group is not screened to the
same extent as other women (3,10). Whatever the reason, 15%
of cancer deaths can be attributed to the interaction between
breast cancer and serious mental illness (11).

Identifying the factors that affect the low participation of
patients with schizophrenia in cancer screening can increase
the benefit of these patients from screening services.

Numerous barriers to participation in cancer screening have
been identified in this group. Among these factors are loss of
interest and motivation specific to patients with schizophrenia,
lack of a primary care physician that they follow up regularly,
lack of general knowledge of the patient about screening pro-
grams, appointments given for a long time, absence of annual
reminders, lack of optimal cooperation between the patient
and healthcare professionals, diagnostic overshadowing,
against patients with schizophrenia prejudiced attitude of
health personnel (12,13). Among the reasons for the lower rates
of cancer screening in patients with schizophrenia are the
problems in predicting health risks in these patients or their
cognitive symptoms (for example, impaired attention and exec-
utive function) that make it difficult to plan effectively forward,
and the lack of awareness of the benefits of screening due to
their lack of awareness of cancer (6,12). Increasing awareness of
cancer is considered the first step in the fight against cancer.
Low awareness of breast cancer and barriers to accessing
health services are considered to be important causes of delay
in screening/treatment (4,14). Because beliefs about cancer and
cancer screenings are directly related to the behavior of partic-
ipating in cancer screenings, physicians should improve their
knowledge about cancer and cancer screening, especially in
patients with schizophrenia, and eliminate misunderstandings
(12,15).

This study, considering the high prevalence of breast cancer
and its promising prognosis when diagnosed early, aimed to
investigate the awareness of female patients diagnosed with
schizophrenia about breast cancer and to evaluate whether
there is a difference in this awareness between the control
group and individuals diagnosed with schizophrenia (3,8).
Secondly, in our study, the frequency of breast cancer screen-
ings of schizophrenia patients and the control group is com-
pared. We hypothesize that individuals diagnosed with schizo-
phrenia have less awareness about and fewer breast cancer
screenings. It is believed that evaluating the awareness of
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patients will contribute to the literature in understanding the
current situation and developing the necessary interventions.

MATERIAL and METHODS

This research was conducted in the Ankara Diskapi Yildirnm
Beyazit Training and Research Hospital, Psychiatry Clinic and
Community Mental Health Center (CMHC), and the Family
Medicine Clinic of Ankara Training and Research Hospital.
Patients diagnosed with schizophrenia from the Psychiatry
Clinic and the control group (women with no history of mental
illness) from the Family Medicine Clinic of Ankara Training and
Research Hospital were included in the research. Individuals
between the ages of 18 and 65 who were literate and voluntari-
ly gave informed consent to participate after being informed
about the study were included in the research. To fill out the
forms appropriately, patients diagnosed with schizophrenia
were required to have no clinically severe disease picture (CGI-S
score of 3 or below) and having no psychiatric diagnosis or
treatment was the criterion for inclusion in the control group.
Schizophrenia patients with comorbid psychiatric disorders
were not included in the research. Furthermore, individuals
with cognitive and physical disabilities, which would prevent
them from filling out the forms, for both groups were not
included in the research.

Ethical approval was obtained from the Ethics Committee of
Ankara Diskapt Yildirm Beyazit Training and Research Hospital
(Date: 18.04.2022 Number: 135/10). This study was carried out
in accordance with the Helsinki Declaration.

Patients diagnosed with schizophrenia who met the inclusion
criteria and volunteered to participate in the research were
examined in the psychiatry clinic. Patients who met the inclu-
sion criteria of the research constituting the control group were
also examined in the family medicine clinic. Afterward, individ-
uals were given the Breast Cancer Awareness Scale (B-CAS) to
fill in.

Scales

Breast Cancer Awareness Scale (B-CAS)

The breast cancer awareness scale was developed by Rakkapao
et al (2016) (16). It is a scale designed as a self-report tool for
early detection and prevention of breast cancer that allows
women to understand their level of awareness about breast
cancer. It consists of 35 items. The scale consists of five sub-
scales: 1) Knowledge of Risk Factors, 2) Knowledge of Signs and
Symptoms, 3) Attitude to Breast Cancer Prevention, 4) Barrier of
Breast Scanning, 5) Health Behavior Related to Breast Cancer
Awareness. The Turkish reliability validity study of the scale was
conducted by Altuntug et al (2021) (14). Six items were
removed due to the analysis made in this research. Since the
Turkish form of the scale was used in our study, the analysis was
carried out on 29 items.



Clinical Global Impression Scale (CGI)

The Clinical Global Impression Scale is a three-dimensional
scale devised by Guy (1976) to evaluate the clinical course of
psychiatric disorders (17). The severity of the disease is evaluat-
ed in the first dimension, recovery in the second dimension and
the severity of the drug side effects in the third dimension. The
first part (Clinical Global Impression-Disease Severity) is evaluat-
ed between 1 and 7 points according to the severity of the
disease at the time of filling the scale.

Statistical Analysis

In data analysis, descriptive statistical measures (frequency and
percentages) and Cronbach’s alpha coefficient were used to
provide evidence for the reliability of the measurements
obtained from the measurement tools. Parametric tests (inde-
pendent samples t-test) were used in the difference analysis
since there was a sufficient sample size. SPSS (version 25) pack-
age program was used in data analysis. For statistical signifi-
cance, 0.05 alpha level was taken into account.

RESULTS

The research study group consisted of 82 individuals, 35
patients with psychotic disorders and 47 individuals in the con-
trol group, who were selected by the convenient sampling
method. Descriptive statistics on the socio-demographic infor-
mation of both groups that participated in the research are
shown in Table 1.

Descriptive statistics of the participants’knowledge about can-
cer and their attitudes to health are given in Table 2. While it
was determined that both groups were similar regarding doing
regular sports, having an HPV vaccination, getting a mammo-
gram, having a family history of breast cancer, and the COVID-
19 epidemic as an obstacle to breast cancer screening, other
variables showed a statistically significant difference.

Finally, it was examined whether there was a difference
between the groups regarding the answers to the breast can-
cer awareness scale (Table 3). In the examination of Table 3, it is
seen that F3 and F5 factors and the total score do not have a
statistically significant difference. In contrast, other sub-factors
have a statistically significant difference in the groups. In the
examination of the mean values for both groups, it was deter-
mined that the control group had higher values than the
patient group in F1 and F2 sub-factors. The effect size was cal-
culated for the practical significance of these differences, and it
was determined that it had a great effect for F1 and F2 (18). For
the F4 sub-factor, it was determined that the patient group was
higher than the control group, and this difference was statisti-
cally significant. In the examination of the calculated effect size,
it was seen that there was a difference with a large effect.
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DISCUSSION

In this study, we aimed to compare the individuals diagnosed
with schizophrenia and the control group in terms of their
awareness levels about breast cancer and their health attitudes
towards breast cancer (such as self-examination, going for a
check-up, and having mammography). Our data demonstrated
that the patient group had less awareness of breast cancer
(about breast cancer risk factors and symptoms) than the con-
trol group; on the other hand, they faced more barriers in breast
cancer screening. The number of those who stated that they did
not know about breast cancer early diagnosis methods was
higher in the patient group compared to the control group. In
the evaluation of the health attitudes toward breast cancer, it
was found that the healthy control group was better than the
patient group in terms of performing regular breast self-exam.

Many people with early-stage breast cancer can be treated with
surgery alone without any systemic treatment. For this reason,
“early diagnosis” is vital to reduce deaths from cancer (19).
Knowledge and awareness of breast cancer, the ability to per-
form breast self-exams, detecting physical changes in the
breast, and immediate consulting an expert are critical factors
in the early breast cancer diagnosis (20,21).

The number of studies investigating breast cancer awareness is
limited, and studies have different results (22). In studies conduct-
ed on this subject, the level of awareness about breast cancer
symptoms was 51% (95% Cl= 37-66%), and this rate was only 40%
(95% Cl= 24-56%) for risk factors (23). In a recent meta-analysis, it
has been reported that the general awareness of breast cancer is
53% (%95 Cl= %42-64); in some countries it is as low as 16%, and
general information about breast cancer symptoms, risk factors
and awareness levels are low (23,24). The reasons related to the
difference in awareness levels include the difference in the ques-
tionnaires applied, different ethnic origins in the study samples,
religions, settlements, socioeconomic level differences, and life-
style habits (23). Factors such as living in urban areas instead of
rural areas, high socioeconomic and income levels, and having a
job demonstrated a tendency to have higher awareness levels
about breast cancer (23). Factors such as age, education, income
level, and family history of cancer were also associated with
knowledge and awareness levels about cancer (23,25). Education
level seems to be an important determinant for the increase of
cancer awareness, regardless of the development level of coun-
tries (23). Although older women have a higher risk of developing
breast cancer, some studies have shown that younger women
tend to have more awareness and knowledge about breast can-
cer. However, there are also study results showing that older
women tend to have more information about breast cancer (23).
Many studies have reported that married women have lower
levels of breast cancer awareness than single women (23,26).
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Table 1. Frequency and percentages of socio-demographic information of the control and patient groups

Categorical variables

Patient Control X2 (Difference)
Variables Variable levels f % f %
Single 19 54.3 4 8.5
Married 9 257 36 76.6
Marital status Divorced 3 86 3 6.4 29.13*%
Widowed 3 86 2 43
Missing data 1 29 2 43
Spouse and children 8 229 37 787
Parents 15 429 8.5
Cohabitants Living alone 3 86 2 43 32.54%
Extended family 7 200 1 2.1
Missing data 2 5.7 3 6.4
Having a child e s g o g 22.80% (p=000)
No 22 629 7 14.9
Literate - - 6.4
Primary school 8 229 14 298
Education level Secondary school 5 14.3 17.0 7.08 (p=.132)
High school 13 37.1 17 36.2
University/College degree 9 257 5 10.6
Student 1 29 1 2.1
Housewife 27 732 27 574
Worker/Civil servant 1 29 16 340
Occupation ) 1830
Retiree 4 114 - -
Self-employed 1 29 - -
Missing data 1 29 3 6.4
Low 10 286 9 19.1
Average 18 514 30 63.8
Level of income 1.04
High 5 143 6 12.8
Missing data 2 5.7 2 43
Yes 5 143 13 27.7
Menopause status 274
No 30 85.7 34 72.3
Yes 26 74.3 15 319
Smoking 042
No 9 257 32 68.1
No 29 829 46 97.8
Alcohol usage Yes 1 29 - - 10.55%
Missing data 5 14.2 1 2.1
Total 35 100 47 100
Continuous variables
Mean SD Mean SD t-values (difference)
Age (years) 41.26 925 44.02 11.65 1.14
Disease onset (year) 26.35 9.40 - - -
Height (cm) 160.86 6.55 162.24 554 0.95
Weight (kg) 7531 17.23 69.93 14.08 1.49
Age of first menstruation (years) 13.65 1.34 13.30 1.15 1.19

*p< 05,
IFisher’s exact test.
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Table 2. Frequencies and percentages related to knowledge about cancer and attitudes toward the health of both groups

Patient Control
Variables Variable levels f % f % X° (Difference)
Yes 11 314 13 277
Doing sports regularly No 22 629 34 72.3 0.30
Missing data 2 5.7 - -
Yes 28 80.0 28 596
Healthy diet 3.87%
No 7 20.0 19 404
I have enough information 5 14.3 12 255
Do you know anything about breast cancer | | have some information 12 343 33 70.2 24.25%
| have no information 18 514 2 43
Visual-print media 11 314 32 68.1
Physician 6 17.1 4 8.5
Nurse/Midwife 3 86 4 85
Information sources about breast cancer 831™*
Friend-neighbor - - 3 6.4
Seminar/Meeting 4 114 2 43
Missing data 11 314 2 43
27 77.1 5 10.6
Having knowledge about early diagnosis No 1%
41.59
methods of breast cancer
Yes 8 229 42 894
Yes 6 17.1 36 76.6
Performing regular breast self-examination No 29 829 10 21.3 29.74*%
Missing data - - 1 2.1
Yes 9 25.7 21 447
Mammaography 3.39'
No 26 74.3 26 553
Havi | h Yes 5 14.3 16 340 4041
aving regular mammogra .
9red grapny No 30 85.7 31 66.0
No 30 85.7 42 894
Has COVID-19 preverjted you from getting Ves 4 N4 4 85 095’
breast cancer screening?
Missing data 1 29 1 2.1
Yes 4 114 2 43
Family history of breast cancer 213
No 31 88.6 45 95.7
Total 35 100 47 100
*p< .05.

IFisher’s exact test.

In our study, breast cancer awareness levels of the control group
were found to be higher than the patient group in terms of breast
cancer symptoms and risk factors dimensions. The similarity
between the two groups regarding education, income level,
mean age and family history of breast cancer suggests that these
factors do not affect the difference we found between the
groups.

On the other hand, the rate of having a job and being married
in the control group was higher compared to the patient
group. In the literature, having a profession has been found to
be associated with higher awareness levels; and being married,
on the contrary, has been associated with lower awareness
levels (23,26). Therefore; the impact of these factors should be
considered in interpreting our data.
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Table 3. Independent samples t-test results of comparison of breast cancer awareness levels of the patient and control group

Subdimenstions/Total Group n X SD SD t n?
Patient 35 9.25 2.58

F1 80 3.59% 4%
Control 47 11.22 237
Patient 35 13.00 3.28

F2 54.19' 3.05% 4%
Control 47 14.94 2.10
Patient 35 23.79 4.89

F3 47.29! 1.96 -
Control 47 25.56 2.51
Patient 35 10.56 3.87

F4 80 4.50% 20%*
Control 47 7.15 3.00
Patient 35 9.69 2.81

F5 80 0.83 -
Control 47 9.22 2.26
Patient 35 66.29 8.52

Total 80 112 -
Control 47 68.09 598

*p< .05; d*= small effect. d**= great effect.

'Equal variances not assumed.

F1: Knowledge of risk factors, F2: Knowledge of signs and symptoms, F3: Attitude to breast cancer prevention, F4: Barrier of breast scanning, F5: Health behavior

related to breast cancer awareness.

It is necessary to raise awareness about breast cancer symp-
toms and risk factors in women. In this context, to increase
knowledge and awareness about breast cancer, it is necessary
to clearly understand the insufficient information and the fac-
tors associated with knowledge and awareness (23,27). In addi-
tion, standards are needed to assess awareness and knowledge
about breast cancer. In our study, the rate of individuals report-
ing that they had knowledge of breast cancer early diagnosis
methods was lower in the patient group compared to the
control group. In addition, there was a difference between the
two groups in terms of information sources on this subject. The
rate of obtaining information through visual print media is
higher in the control group compared to the patient group. In
both groups, it is seen that obtaining information in this way
has the highest rates compared to other information sources
(physicians, nurses, friends, seminars, etc). Our data provide
information on ways to reach the target audience in awareness
studies.

In addition to the lack of awareness, many women do not have
appropriate health-related attitudes toward this disease, and it
is reported that women do not participate in screening pro-
grams, especially in developing countries (28). Breast cancer is
seen in one of every eight women in the general population,
and this risk can be reduced by up to 20% with mammography
screenings (29). Our study found that the rate of self-examina-
tion of patients diagnosed with schizophrenia was lower than
that of the healthy control group. However, although the rates
in the control group were higher than the patient group in
terms of participation in mammography and regular mam-
mography screenings, no statistically significant difference was
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found between the groups. Similarly, in our study, no difference
was found between the groups regarding the Attitude to
Breast Cancer Prevention dimension in the breast cancer
awareness scale. In this dimension, individuals were also asked
about their thoughts on early cancer diagnosis through regular
examinations by health personnel and mammography exam-
inations. Contrary to our data in the literature, women with a
past or present diagnosis of mental illness seem to be less
likely to have mammography compared to the general popula-
tion, and it is noteworthy that participation in screening studies
is less than half of the control group (8,30). Although there is no
significant difference between the groups in terms of mam-
mography, it is observed that the patient group in our study
reported more difficulties in terms of breast screening barriers
compared to the control group. In this dimension, individuals
are asked whether they know how to self-exam, whether they
have time to go to a physician for cancer screening, whether
they wait a long time to see a physician, and whether it is con-
venient for them to go to a physician. The fact that the majority
of the patient group in our sample consisted of individuals fol-
lowed in the CMHC may have been effective in the absence of
differences in mammography scans between the two groups in
our study. CMHCs provide holistic health services to individuals
with severe mental illness and apply healing-oriented case
treatment plans. The consultations of the individuals followed
here to the required departments are planned by the consul-
tant doctors. For this reason, individuals may be able to have
the necessary examinations done even if they feel barriers to
screening. However, in the light of our study data, it was
thought that the group with the disease should receive training



on self-examination. The fact that our study sample consisted
of a relatively young patient group may have provided limited
data in terms of evaluating the attitude of having regular mam-
mography, and it is recommended to conduct studies that
include the older age group.

Due to the design of our study, the effect of cancer awareness
could not be evaluated on the fact that the the patients’self-ex-
amination rate is lower than that of the control group. Literature
data indicate that the low level of awareness about cancer may
have an effect on low breast cancer screenings in general (6). It
was determined that the clinicians evaluated the difficulties in
accessing care, social support, prioritization of psychiatric com-
plaints, communication difficulties, and patients’ concerns as
effective factors in this group’s low number of cancer screen-
ings (31). The relative failure of individuals with serious mental
illness to seek cancer screening is attributed to transportation
problems, lack of reminders, and unfamiliarity with the process
by patients or healthcare providers (12). It is also possible that
physicians may underestimate the clinical significance of com-
plaints from patients with psychotic disorders or attribute such
complaints to psychotic phenomena (e.g., diagnostic overshad-
owing). This situation may result from the patients’'communica-
tion difficulties and cognitive challenges or stigmatization,
which is common among physicians. It has also been reported
that patients diagnosed with schizophrenia have a high pain
threshold, so they may not complain until the late stages of the
disease. Patients may have a little family incentive to visit their
physician even when symptoms occur (32,33). As a result of
reduced screening and examinations, cancers come to medical
attention at relatively late stages, are less amenable to treat-
ment, and are more likely to lead to treatment-refractory and
premature death (33).

Our study is important in terms of reflecting the data of Turkiye,
but the single-center study and the low sample size are the
limitations of our study. In our study, the difficulties individuals
face in participating in self-examination and screening pro-
grams were not discussed in detail, and it is recommended to
be investigated in further studies. Finally, although there was
no difference in terms of age between the two groups, the fact
that the evaluation of mammography screening was not limit-
ed to individuals over 40 in our study can be considered a lim-
itation.

CONCLUSION

Early diagnosis plays a crucial role in patient survival. Therefore,
interventions should be implemented to increasing knowledge
and awareness about breast cancer (34). Educating individuals
about the signs and symptoms of cancer and adapting health-
care systems to facilitate rapid and early cancer diagnosis may
be cost-effective and applicable cancer control strategies for
curable cancers (22). For the prevention of breast cancer, an
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initial assessment should be made to classify the risk of breast
cancer in women with schizophrenia, and antipsychotics that
may increase prolactin levels and breast cancer risk should be
avoided in high-risk women. Regular screening should be done,
including imaging or biomarker testing. Awareness of cancer
risk, more accurate risk detection, stronger connection with
primary care, regular monitoring and screening, appropriate
drug selection and low-dose antipsychotic treatment, use of
cognitive and psychosocial therapies in addition to psycho-
pharmacotherapy, recommending diet and exercise programs
to individuals are very important in the fight against cancer (7).
It is important for psychiatrists to be in contact with primary
care physicians and help their patients be screened in order to
maintain good patient care (10). In addition, every effort should
be made to increase patient compliance with treatment and
follow-up processes as well as prevention (35).
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Sizofreni tanili kadin hastalarda meme kanseri farkindaliginin arastiriimasi
Ayse Gokgen Giindogmus, Yasemin Kogyigit, Serif Bora Nazli

Etlik Sehir Hastanesi, Psikiyatri Klinigi, Ankara, Turkiye
OZET

Giris ve Amag: Bu calismanin amaci sizofreni tanili kadin hastalarin meme kanseri farkindaligini arastirmak ve kontrol grubu ile sizofreni tanih
bireyler arasinda bu farkindalik agisindan fark olup olmadigini degerlendirmektir. ikinci olarak sizofreni tanili hastalar ile kontrol grubunun meme
kanseri tarama sikhgi karsilastirilacaktir.

Gereg ve Yontem: On sekiz-65 yas arasi okuma yazma bilen ve arastirmaya gonlli olarak bilgilendirilmis onay beyani vererek katilmayi kabul
eden bireyler calismaya dahil edildi. Arastirmanin ¢alisma grubunu 35 sizofreni hastasi ve 47 saglikli birey olmak tzere 82 kisi olusturmustur.
Sizofreni hastalarinin klinik olarak ciddi bir hastalik tablosuna sahip olmamasi (CGI-S skoru 3 veya altinda) istendi. Bireylere doldurmalari icin
Meme Kanseri Farkindalik Olcegi (B-CAS) verildi.

Bulgular: Hasta grubu meme kanseri konusunda kontrol grubuna gére daha az farkindalga sahiptir ve diger taraftan meme kanseri taramasinda
daha fazla engelle karsilasmaktadir. Meme kanseri erken tani yontemlerini bilmedigini belirtenlerin sayisi hasta grubunda kontrol grubuna gére
daha fazlaydi. Meme kanserine yonelik saglik tutumlari degerlendirildiginde, saglikli kontrol grubunun kendi kendine diizenli meme muayenesi
yapma konusunda hasta grubuna gére daha iyi oldugu saptanmistir.

Sonug: Sizofreni tanisi olan bireyleri kanserin belirti ve semptomlari konusunda egitmek ve saglik sistemlerini hizli ve erken kanser teshisini kolay-
lastiracak sekilde diizenlemek, tedavi edilebilir kanserler icin uygun maliyetli ve uygulanabilir kanser kontrol stratejileri olabilir.

Anahtar Kelimeler: Meme kanseri, sizofreni, farkindahk
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Does mechanical bowel preparation really prevent
complications after colorectal surgery depending
on the lesion localization? A myth or fact?
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ABSTRACT

Objective: Despite being routinely used before elective colorectal surgery in most surgical clinics, mechanical bowel preparation (MBP) remains con-
troversial. This study aimed to investigate postoperative complications and outcomes of right, left, or rectosigmoid resection without MBP.

Material and Methods: Patients who underwent elective colorectal surgery without mechanical bowel preparation and oral antibiotics between
January 2011 and December 2021 were included in the study. Patients were categorized according to the side of resection, and these subgroups were
compared for anastomotic leakage, surgical site infections (SSI), and overall morbidity measured using the Clavien-Dindo complication grade.

Results: Data of 422 patients were analyzed. Overall anastomotic leakage was found in 14 patients (3.3%), SSI in 46 (10.9%), collection in 14 (3.3%),
mortality in 18 (4.3%), and reoperation in 17 (%4) patients. Anastomotic leakage was observed in six (3.9%) in right colectomy, two (1.9%) in left colec-
tomy, and in six (3.7%) patients in the rectosigmoid resection group when the groups were evaluated separately. There was no statistical difference be-
tween the groups (p= 0.630). Furthermore, there was no statistical difference between the groups regarding collection and reoperation (p values were
p=0.31,and p=0.251, respectively).

Conclusion: Study results showed that anastomotic leakage, surgical site infection, intra-abdominal collection, reoperation, and mortality rates were
similar to the current literature obtained from the studies with mechanical bowel preparation. In addition, these results were found to be similar ac-
cording to the resection site.

Keywords: Preoperative bowel preparation, mechanical bowel preparation, infectious complications, surgical site infection, anastomotic leakage

INTRODUCTION

Colorectal surgeons use various protocols for bowel preparation to prevent
complications such as anastomotic leakage, intraabdominal abscess, and surgical
site infections. These include oral antibiotics, intravenous antibiotics, rectal enemas,
oral solutions, and combinations.

Despite having been used for nearly a century to reduce postoperative infectious
complications and minimize the contamination of the operation area by reducing
the colonic bacterial load (1,2), the usage of mechanical bowel preparation (MBP)
is still questionable and the debate of the usage has been not to be finalized yet.
Based on evidence-based studies, three different aspects are formed in clinical

Cite this article as: Benli S, Tikici D, Baysan C, Turkmenoglu
MO, Colak T. Does mechanical bowel preparation really

prevent complications after colorectal surgery depending practice. Studies conducted in recent years have shown that complications such as
on the lesion localization? A myth or fact?. Turk J Surg 2023; . . Lo . . .
39 (3). 222230, anastomotic leakage, surgical site infection (SSI), and intraabdominal abscess are

less common in patients with mechanical bowel preparation (3-6). On the other
hand, some studies have shown that MBP does not affect postoperative infectious
complications and anastomotic leakage rates (7-9). Other studies have paradoxi-
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reduction or prevention of SSI, intraabdominal abscess, and
anastomotic leakage cannot be prevented after MBP (14,15).
Furthermore, MBP is not recommended before colorectal sur-
gery as it causes various side effects such as bloating, nausea,
fatigue, electrolyte imbalance, abdominal discomfort, and per-
foration, especially in elderly patients (16,17).

The World Health Organization (WHO) and American Society of
Colon and Rectal Surgeons (ASCRS) guidelines recommend
oral antibiotics (OA) together with MBP (18,19). On the other
hand, the Enhanced Recovery After Surgery (ERAS) guidelines
in elective colorectal surgery assigned the low quality of evi-
dence for MBP with OAs (20). Therefore, the ERAS guidelines still
recommend that MBP should not be routinely used in colon
surgery. Therefore, this study investigated the postoperative
morbidity of resections in different colon regions in patients
who had undergone elective colorectal surgery without MBP
retrospectively.

The aim of this study was to investigate complications in patients
who underwent colonic resection and anastomosis without
performing MBP and comparing the outcomes of right, left or
rectosigmoid resections with each other. The primary aim was to
evaluate anastomotic leakage and surgical site infection in addi-
tion to the rate of SSI within 30 days after surgery and subcate-
gories of SSI (superficial incisional, deep incisional, and organ/
space. Secondary aim was to evaluate overall morbidity mea-
sured by using Clavien-Dindo complication grade.

MATERIAL and METHODS
Source of Data and Study Population

We conducted a retrospective single-center cohort study of
patients from tertiary centers experienced in colorectal surgery.
These patients underwent elective colorectal resections for
benign and malignant diseases for ten years from January 2011
to December 2021. The ethics committee approved the study
protocol of the university hospital (E-78017789-050.01.04-
1647269/2021/347). A total of 767 consecutive patients were
enrolled in this study. Exclusion criteria were accepted as fol-
lows: 1) patients who underwent emergent surgery (n= 87), 2)
age under 18 years (n= 2), 3) patients with bowel obstruction
(n=14), 4) patients who underwent abdominoperineal resec-
tion with end stoma (n= 24), patients who performed laparo-
scopic surgery (n= 184) and 6) patients with no enough data
available in the medical records (n= 34). Finally, four hundred
and twenty-two patients who fulfilled the eligibility criteria
were included in the study.

Patients were divided into three groups according to lesion
localization and resection site. Of these, regions from the ileo-
colic region to the 2/3 proximal of the transverse colon were
included in the right colectomy group; resections from the 1/3
distal part of the transverse colon to the distal sigmoid colon
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were included in the left colectomy group, and resections from
the distal sigmoid colon to the distal rectum were included in
the rectosigmoid resection group.

Prophylactic intravenous antibiotic prophylaxis was routinely
administered with 1500 mg of cefuroxime and 500 mg of met-
ronidazole 30 minutes before the incision and was terminated
on day one postoperatively. It was also repeated when the
operation time exceeded four hours, and blood loss exceeded
1.5 liters. In addition, ciprofloxacin 500 mg was administered to
patients with penicillin and cephalosporin allergy.

Demographic data (age, sex), ASA scores, transfusion needing,
receiving neoadjuvant treatment, comorbidity status (Charlson
Comorbity Index), operation indication (malignant causes,
benign causes), type of operation, protective ileotomy status
and stage of the disease were recorded. In terms of postopera-
tive results, anastomotic leakage, intraabdominal collection,
mortality, reoperation and extraintestinal infection were record-
ed.

The primary and secondary aims of the study are stated in the
manuscript. The primary aim was to evaluate the anastomotic
leakage and surgical site infection. In addition, the rate of SSI
within 30 days after surgery and subcategories of SSI (superfici-
al incisional, deep incisional, and organ/space), as defined by
the Centers for Disease Control and Prevention (21). Secondary
outcomes included overall morbidity measured using the
Clavien-Dindo complication grade (22).

Statistical Methods

Descriptive findings were presented as numbers and percenta-
ges for categorical variables and as mean and standart deviation
for continuous variables. The Kolmogorov-Smirnov test evalua-
ted the conformity of continuous variables to normal distributi-
on. In the comparisons of groups of three or more, those with
normal distribution were analyzed with the ANOVA test, and
those which did not show normal distribution were analyzed
with the Kruskal Wallis test. Tukey equal variances for those who
show equal variances when comparing binary groups and
Tamhane’s T2 post-hoc test was applied in those who did not.
Pearson’s chi-square test was used to compare categorical vari-
ables in independent groups. The exact test was applied in cases
that did not meet the Pearson’s chi-square test conditions.
Multivariable logistic regression analysis was performed to evalu-
ate the relationship between colon regions and complications
with further analysis. The results were evaluated with a 95%
confidence interval, with an alpha error of 0.05. Statistical analysis
was performed using the Statistical Package for Social Sciences
(SPSS) for Windows 25.0 (IBM SPSS Inc., Chicago, IL).

RESULTS

A total of 422 consecutive patients with a mean age of 59.9 +
13.7 (range, 18-92) years were included in our study.
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Male/Female ratio was 239 (56.6%)/183 (43.4%). A total of 252
(59.7%) patients were under 65 years, whereas 170 (40.3%) of
the patients were 65 years or over. ASA score was | (+43.4%) or
Il (56.6%) in most of the patients. The Charlson comorbidity
index score of the patients was similar in all groups, and the
average was 3. Neoadjuvant treatment was applied in 39 (9.2%)
the patients.The need for peri/post-operative blood transfusions
was seen in 193 (45.7%) patients, while 229 (54.3%) patients did
not need any transfusion. Three hundred and sixty-five (86.5%)

patients were operated for malignant reasons, and the
remaining 57 (13.5%) of the patients were operated for benign
reasons.

In the form of reconstruction after resection, colorectal anasto-
mosis was performed in 234 (55.5%) patients, ileocolic anasto-
mosis in 147 (34.8%) patients, and colocolic anastomosis in 41
(9.7%) patients. Protective ileostomy was applied to 108 (25.6%)
patients. Clinicopathological and demografic features of the
patients were summarized in Table 1.

Table 1. Clinicopathological and demographic features of the patients

Right colon Left colon Rectosigmoid p
Age 6299 + 13.03 56.18 £ 1544 59.66 + 1250 <0.001
Sex 0.648
Female 70 (46.1) 46 (434) 67 (40.9)
Male 82 (53.9) 60 (56.6) 97 (59.1)
ASA <0.001
ASA 1 25 (16.4) 28 (26.4) 62 (37.8)
ASA 2 92 (60.5) 62 (58.5) 85(51.8)
ASA 3 29 (19.1) 15 (14.2) 15(9.1)
ASA 4 6 (3.9 1(0.9) 2(1.2)
Transfusion 0.593
No 85 (55.9) 53 (50) 91 (55.5)
Yes 6 (.1) 53 (50) 73 (44.5)
Comorbidity 0.129
No 71 (46.7) 55(51.9) 65 (39.6)
Yes 81 (53.3) 51 (48.1) 99 (60.4)
Malignancy <0.001
Benign 17.(11.2) 35(33) 5(3)
Malignant 135 (88.8) 71(67) 159 (97)
Operation type <0.001
lleocolic anastomosis 144 (94.7) 2(1.9) 1(0.6)
Colocolic anastomosis 0(0) 41 (38.7) 0(0)
Colorectal anastomosis 8(53) 63 (594) 163 (99.4)
Stoma status <0.001
No stoma 143 (94.1) 84 (79.2) 87 (53)
Protective ileostomy 9(5.9) 22 (20.8) 77 (47)
Stage 0.084
Stage 1 12 (10) 8(13.8) 26 (17.1)
Stage 2 36 (30) 15 (25.9) 24 (15.8)
Stage 3 60 (50) 26 (44.8) 86 (56.6)
Stage 4 12 (10) 9(15.5) 16 (10.5)
NACRT <0.001
No 150 (98.7) 106 (100) 127 (77.4)
Yes 2(13) 0(0) 37 (22.6)

ASA: American Society of Anesthesiologists, NACRT: Neoadjuvant chemoradiotherapy.

Turk J Surg 2023; 39 (3): 222-230




When the three groups were evaluated in terms of mean age, it
was seen that the mean age of the right colon patients was
62.99 + 13.03, the left colon patients were 56.18 + 15.44, and
the rectum patients were 59.66 + 12.50 years, and a statistically
significant difference was determined (p< 0.001). In group
comparisons, it was determined that the group that created a
statistically significant difference was the mean age of the right
and left colon (p< 0.001).

Postoperative complication rates of the patients were analyzed
according to the Clavien-Dindo complication grade and when
all groups were evaluated, major complication (3b and above)
was seen in 35 (8%) patients. Anastomotic leakage was obser-
ved in 14 (3.3%), intra-abdominal collection in 14 (3.3%), reope-
ration in 17 (4%), wound infection in 46 (10.9%), extraintestinal
infection in 65 (15.4%), and mortality in 18 (4.3%) patients.
Postoperative infective complications of the patients according
to lesion localization are summarized in Table 2.

The patients were divided into three groups according to lesion
localization and the resections performed: right colectomy
group consisted of 152 (36.02%) patients, whereas left colecto-
my group included 106 (25.12%) patients, and rectosigmoid
resection group had 164 (38.86%) of the patients. Anastomotic
leakage was observed in six (3.9%) patients in the right colecto-
my group, two (1.9%) patients in the left colectomy group, and
seven (4.3%) patients in the rectosigmoid resection group.
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Intraabdominal collection rates were seen in six (3.9%) patients
in the right colectomy, one (0.9%) in the left colectomy, and in
seven (4.3%) patients in the rectosigmoid resection group. No
statistically significant results were found between the three
groups (p= 0.31) in terms of intraabdominal collections.
Reoperation was seen in nine (5.9%), two (1.9%), four (2.4%)
patients in the right colectomy, left colectomy, and rectosig-
moid resection groups, respectively. Wound infection was seen
in 15 (9.9%), 10 (9.4%) and 21 (12.8%) patients in the right col-
ectomy, left colectomy, and rectosigmoid resection groups,
respectively. Extraintestinal infection was seen in 23 (15.1%), 11
(10.4%) and 31 (18.9%) patients in the right colectomy, left col-
ectomy, and rectosigmoid resection groups, respectively.
Mortality was observed in 13 (8.6%), one (0.9%), four (2.4%)
patients in the right colectomy, left colectomy, and rectosig-
moid resection groups, respectively. There was no statistically
significant difference between the groups regarding anasto-
motic leakage, intraabdominal collection, reoperation, wound
infection, extraintestinal infection, and p values were 0.093,
0.31,0.251,0.612, and 0.234, respectively. Considering the mor-
tality rates, it was found to be higher in the right colectomy
group compared to the other groups, and the p value was
0.003. In addition, multivariable logistic regression analysis of
the clinicopathological data of the patients according to the
lesion localization is shown in Table 3.

Table 2. Postoperative complications of the patients according to lesion localization

Right colon Left colon Rectosigmoid p
Anastomotic leakage 0.630
No 146 (96.1) 104 (98.1) 158 (96.3)
Yes 6 (3.9 2(1.9 6(3.7)
Collection 0310
No 146 (96.1) 105 (99.1) 157 (95.7)
Yes 6(3.9) 109 7 (4.3)
Mortality 0.003
No 139 (914) 105 (99.1) 160 (97.6)
Yes 13 (8.6) 1(0.9) 4(24)
Reoperation 0.251
No 143 (94.1) 104 (98.1) 158(96.3)
Yes 959 2(19 6(3.7)
Ssi 0612
No 137(90.1) 96 (90.6) 143 (87.2)
Yes 15(9.9) 10 (94) 21(12.8)
Extra intestinal infection 0.234
No 129 (84.9) 95 (89.6) 133 (81.1)
Yes 23 (15.1) 11(104) 31(18.9)
SSI: Surgical site infection.
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Table 3. Multivariable logistic regression analysis of the clinicopathological data of the patients according to the lesion localization
B Std. Error Wald p OR 95% confidence interval for OR
Lower bound Upper bound
Intercept 0.082 1.789 0.002 0.964
Age 0.008 0.013 0408 0.523 1.011 0.98 1.03
Charlson comorbidity index -0.084 0.069 149 0.222 092 0.80 1.05
Albumin -0.599 0.208 8.338 0.004 0.55 037 0.83
5 ASA 1 -1.522 0.963 2496 0.114 0.22 0.03 144
g ASA 2 -0.385 0.926 0.173 0678 0.68 0.1 4.18
2 ASA 3 -0.496 0.965 0.264 0.607 061 0.09 4.04
ASA 4 (ref)
Benign (ref: malignant) 1.8 0.585 9473 0.002 6.05 1.92 19.04
NAKRT No (ref: yes) 1453 0.829 3.072 0.08 4.28 0.84 2171
Alive (ref: ex) -0.811 0.669 147 0.225 044 0.12 1.65
Intercept -17.035 2.066 68.013 0
Age -0.015 0013 1419 0.234 0.99 0.96 1.01
Charlson comorbidity index 0.011 0.07 0.023 0.879 1.01 0.88 1.16
Albumin -0415 0.223 3459 0.063 0.66 043 1.02
5 ASA1 -0.689 1.29 0.286 0.593 0.50 0.04 6.28
§ ASA 2 0352 1.261 0.078 0.78 142 012 16.84
EJ ASA 3 0.447 1.302 0.118 0.731 1.56 012 20.06
ASA 4 (ref)
Bening (ref: malignant) 2.832 0.555 26.076 <0.001 16.9 573 50.37
NACRT No (ref: yes) - - - - - - -
Alive (ref: ex) 1.405 1071 144 0.23 408 041 4049
The reference category is: Rectosigmoid.
ASA: American Society of Anesthesiologists, NACRT: Neoadjuvant chemoradiotherapy.

When multivariable logistic regression analysis of the colon
regions and complications was performed, anastomotic leaka-
ge among the patients who underwent rectosigmoid resection
(p=0.196, OR=0.28, 95% CI for OR= 0.04-1.94) was found when
the right colon was taken as a reference. For SSI (p= 0.219, OR=
0.59, 95% Cl for OR= 0.25-1.37), complication status (p= 0.054,
OR= 0.59, 95% Cl for OR= 0.25-1.37), and collection (p= 0.521,
OR=10.57,95% Cl for OR=0.25-1.37), no statistical difference was
observed. In addition, anastomotic leakage (p=0.462, OR=041,
95% ClI for OR= 0.04-4.36) and SSI (p= 0.493, OR= 0.71, 95% Cl
for OR= 0.27-1.87) compared to the left colon region, again
when the right colon is referenced (0.27-1.87), and complicati-
on status (p= 0.183, OR= 0.13, 95% Cl for OR= 0.01-2.59) and
collection (p= 0.559, OR= 2.14, 95% CI for OR= 0.17-27.36)
showed no difference. These findings are shown in Table 4.

DISCUSSION

The present study evaluated postoperative outcomes in
patients who underwent elective colorectal surgery without
mechanical bowel preparation. The role of mechanical bowel
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preparation in colorectal surgery is still controversial. The
negative effect on infection rates, the lack of effectiveness of
mechanical preparation, and its use have led to a decrease (23).
In line with the evidence of randomized trials and meta-
analyses conducted in recent years, it has been understood
that mechanical bowel preparation has no benefit on
postoperative results (24,25).

While SSIis 11.4% in colorectal surgery, it varies between 5.4%
and 23.2% (26). In the European results, depending on the ERAS
protocol, SSI rates of >10% have been observed in patients who
did not undergo mechanical bowel preparation (27). In the
MOBILE trial investigating mechanical and oral antibiotic bowel
preparation (MOABP) versus no bowel preparation (NBP) in the
right and left colectomy, subgroup analysis has shown that the
rate of SSI in patients who underwent right colectomy was
similar in the MOABP and NBP groups, 7% and 10%, 9%, respec-
tively (OR= 0.71, 95% Cl= 0.26-1.95; p= 0.510). In addition, SSI
has been found at a similar rate in the MOABP and NBP groups
who underwent left colectomy and were 6% and 10%, respec-
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Table 4. Multivariable logistic regression analysis of the colon regions and complications
B Std. Error | Wald p OR 95% confidence interval for OR
Lower bound Upper bound
Intercept -1.896 1.227 2387 0122
Anastomotic leak (ref: yes) -1.278 0.989 1668 | 0.196 0.28 0.04 1.94
‘é Collection (ref: yes) -0.568 0.885 0413 | 0521 0.57 0.10 3.21
% Alive (ref: ex) 3459 1.313 6.947 | 0.008 | 31.80 243 41649
ch‘j Reoperation (ref: yes) 3392 1.512 5034 | 0.025 | 29.74 1.54 575.87
SSI (ref: yes) -0.533 0434 1.508 | 0.219 0.59 0.25 137
Minor complication (ref: major complication) -2.521 1.31 3.705 | 0.054 0.08 0.01 1.05
Intercept -4.492 2016 4963 0.026
Anastomotic leak (ref: yes) -0.884 1.203 0.54 0462 041 0.04 4.36
5 Collection (ref: yes) 0.759 1.301 0.341 0.559 2.14 0.17 2736
§ Alive (ref: ex) 3914 1.772 4.878 0.027 50.11 1.55 1616.11
g Reoperation (ref: yes) 2.759 1.792 237 0.124 | 1579 047 529.75
SSI (ref: yes) -0.336 0491 047 0493 0.71 0.27 1.87
Minor complication (ref: major complication) -2.022 1517 1.777 | 0.183 0.13 0.01 2.59
The reference category is: Right colon. SSI: Surgical site infection.

tively (OR=0.57, 95% Cl= 0.18-1.82; p=0.338) (28). The SSI rates
in the current study were 10.9%. When we evaluated it as a
subgroup, the rates of 9.9%, 9.4%, and 12.8% were observed in
those who underwent right colectomy, left colectomy, and
rectosigmoid resections, respectively.

Anastomotic leakage is among the most important causes of
mortality after colorectal surgery. Anastomotic leakage rates
reported in colorectal surgery vary between 1.8% and 19% (29).
The present study also evaluated the effect of NBP on anasto-
motic leakage. In a study evaluating patients with and without
MBP, anastomotic leakage rates were 2.3% and 2.6%, respecti-
vely; and there was no statistical difference (30). In addition,
similar results are supported by other studies (31,32). As
demonstrated in a prospective randomized trial, there was no
difference in anastomotic leakage between MBP and NBP
among 249 patients who underwentrectal surgery. Anastomotic
leakage rates were 4.2% and 2.3%, respectively (33). In our
study, the rate of anastomotic leakage was 2.8%. In subgroup
analysis, it was found as 3.9% in right colon surgery, 1.9% in left
colon surgery, and 3.7% in patients with rectosigmoid surgery.

In a meta-analysis evaluating the effect of mechanical bowel
preparation on postoperative outcomes in elective colorectal
surgery, when MBP was compared with no MBP, there was no
difference in the incidence of anastomotic leak (OR = 0.90, 95%
Cl=0.74t0 1.10, p= 0.32) also in terms of SSI. When the studies
were evaluated, no difference existed between those who
underwent MBP and those who did not. Also, intraabdominal

collection (OR = 0.86, 95% Cl=0.63 to 1.17, p= 0.34), reoperati-
on (OR= 091, 95% Cl= 0.75 to 1.12, p= 0.38) and mortality
(OR=0.50, 95% Cl= 0.34 to 0.74, p= 0.0005) rates were evalua-
ted in this meta-analysis, and effectiveness of MBP was obser-
ved on it (34). In our study, similar to this meta-analysis, when
we performed and evaluation according to the resection sites
of the colon, the rates of intraabdominal collection (p= 0.31)
and reoperation (p= 0.251) were similar, but mortality rates
(p=0.003) were not different from the patients who underwent
MBP, unlike this meta-analysis.

When the studies conducted in recent years are evaluated,
there is disperancy in meta-analyses on mechanical bowel pre-
paration, oral antibiotic use and IV antibiotic use before elective
colorectal surgery. In a meta-analysis involving 5107 patients in
10 randomized controlled trials, patients have been grouped as
IV antibiotics only, MBP with IV antibiotics, IV and oral antibiotics
and MBP with oral antibiotics. Although there was no difference
in terms of anastomotic leakage; SSI was seen to be reduced by
more than 50% in patients who did not undergo MBP (35). In
another meta-analysis, the analysis included a total of 22 studi-
es involving 8852 patients. Patients were divided into two gro-
ups as MBP alone and MBP with oral antibiotics. As a result, the
incidence of AL was significantly lower in the group treated
with MBP plus OAB compared with MBP alone (OR= 0.43, 95%
Cl=0.23-0.81, p= 0.009, 12= 73%). In addition, SSI was signifi-
cantly lower in the MBP plus oral antibiotics group (OR= 0.38,
95% Cl=0.32-0.46, p< 0.0001, 12= 24%) (36).
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The effect of gut microbiota composition on postoperative
infectious complications after colorectal surgery has been
demonstrated (37). When MBP is combined with oral antibio-
tics, both the microbiome and pathobionts are affected. MBP
with oral antibiotics causes the disruption of the delicate balan-
ce between pathogen proliferation and natural suppression by
rearrangement of the normal microbiota (38). In addition, the
importance of the gut microbiota in its influence on gut senso-
rimotor function, which is associated with postoperative reco-
very of gut function, has been demonstrated in recent animal
studies (39).

Although this study had several limitations, it also included
some powerful features. The first significant limitation was the
retrospective and single-center design. Although many studies
evaluate the effectiveness of MBP, a vital aspect of the study
was that the first study evaluated the outcomes of right and left
hemicolectomy and anterior resection without MBP and com-
pared them. Another strength of this study might be the large
sample size. In addition, some patients need neoadjuvant che-
motherapy, which is expected to increase postoperative comp-
lications. Nevertheless, the results of this study showed that
using neoadjuvant chemotherapy might not increase postope-
rative infective complications under the condition of non-
mechanical bowel preparations.

CONCLUSION

Surgical site infections are in an Achilles heel condition after
colorectal surgery. Within the framework of the ERAS protocols,
mechanical and oral antibiotic bowel preparations have been
abandoned for decades. However, the rate of anastomotic leak-
age, one of the most feared complications after colorectal sur-
gery, has not changed. Contrary to dogma and popular belief,
data from patients who did not undergo mechanical bowel
preparation were analyzed and discussed with the current lit-
erature in this study. Surgical site infection, postoperative mor-
tality, intraabdominal collection rates, and anastomotic leakage
were similar.
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Mekanik bagirsak hazirhigi lezyon lokalizasyonuna bagl olarak kolorektal cerrahi sonrasi
komplikasyonlari gercekten onler mi? Bir efsane mi, gercek mi?

Sami Benli', Deniz Tikici2, Caner Baysan®, Mehmet Ozgiir Tiirkmenoglu®, Tahsin Colak*

! Evliya Celebi Egitim ve Arastirma Hastanesi, Cerrahi Onkoloji Klinigi, Kiitahya, Ttirkiye

2 Gazi Yasargil Egitim ve Arastirma Hastanesi, Gastroenterolojik Cerrahi Klinigi, Diyarbakir, Tirkiye

3 1zmir Demokrasi Universitesi Tip Fakiiltesi, Halk Saghigr Anabilim Dali, izmir, Ttirkiye

4 Mersin Universitesi Tip Fakiltesi, Cerrahi Anabilim Dali, Kolorektal Cerrahi Bilim Dali, Mersin, Ttrkiye

OZET

Giris ve Amag: Mekanik bagirsak hazirhginin (MBP) cerrahi kliniklerin cogunda elektif kolorektal cerrahiden 6nce rutin olarak kullanilmasina
ragmen, MBP kullanimi tartismalidir. Bu calisma, MBP yapilmadan sag, sol veya rektosigmoid rezeksiyonlarin postoperatif komplikasyonlarini ve
sonugclarini arastirmayr amacladi.

Gereg ve Yontem: Ocak 2011 ile Aralik 2021 tarihleri arasinda mekanik bagirsak hazirhdr yapilmadan elektif kolorektal cerrahi uygulanan
hastalar calismaya dahil edildi. Hastalar rezeksiyon tarafina gore kategorize edildi ve bu alt gruplar, Clavien-Dindo siniflamasi kullanilarak
Olclilen anastomoz kagadi ve cerrahi alan enfeksiyonlari (CAE) ve genel morbidite acisindan karsilastiriidi.

Bulgular: Dort ylz yirmi iki hastanin verileri retrospektif olarak analiz edildi. Toplam anastomoz kacagi 14 (%3,3), cerrahi alan enfeksiyonu 46
(%10,9), batin ici koleksiyon 14 (%3,3), mortalite 18 (%4,3), reoperasyon 17 (%4) hastada saptandi. Gruplar ayri ayri degerlendirildiginde sag
kolektomide alti (%3,9), sol kolektomide iki (%1,9) ve rektosigmoid rezeksiyon grubunda alti (%3,7) hastada anastomoz kagagi goriildu. Gruplar
arasinda istatistiksel fark yoktu (p= 0,630). Ayrica toplama ve tekrar operasyon acisindan gruplar arasinda istatistiksel fark yoktu; p degerleri sira-
siyla p=0,31 ve p=0,251 idi.

Sonug: Calismanin sonuglari; anastomoz kagag), cerrahi alan enfeksiyonu, karin ici sivi toplanmasi, tekrar operasyon ve 6liim oranlarinin mekanik
bagirsak hazirligiyla yapilan calismalardan elde edilen mevcut literatiirle benzer oldugunu gésterdi. Ayrica bu sonuglar rezeksiyon bélgesine gore

benzer bulunmustur.

Anahtar Kelimeler: Preoperatif bagirsak hazirligi, mekanik bagirsak hazirhgi, enfeksiydz komplikasyonlar, cerrahi alan enfeksiyonu, anastomoz
kacagi
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ABSTRACT

Objective: This study aimed to compare Raja Isteri Pengiran Anak Saleha Appendicitis (RIPASA) and Alvarado scoring to accurately identify acute ap-
pendicitis.

Material and Methods: A cross-sectional prospective study was carried out in the department of surgery. Patients were enrolled and scored using RI-
PASA and Alvarado scoring systems. Appendectomy was done, and the specimen was sent for histopathology examination, which was used as the gold
standard for diagnosis. Among 400 recruits, 11 patients were lost to follow-up, giving us a sample size of 389 patients. The cut-off value for RIPASA and
Alvarado scores was 7.5 and 7.0, respectively. The sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy
in diagnosing acute appendicitis of both scores were analyzed using SPSS.

Results: Among 389 patients, 256 (66%) were males, and 277 (71%) were under the age of 40 years. RIPASA was more than 7.5 in 345 cases, while Alva-
rado was more than 7.0 in 261 patients. RIPASA score had a sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV)
of 95.8%, 87.9%, 98.9%, and 65.9%, respectively. In contrast, the ALVARADO score was 71.1% sensitive and 75.8% specific. RIPASA had a diagnostic ac-
curacy of 95.12%, while Alvarado was only 71.46% accurate in diagnosing acute appendicitis.

Conclusion: Compared to the Alvarado scoring system, RIPASA is a better tool in terms of accuracy, sensitivity, and specificity for diagnosing acute
appendicitis.

Keywords: Appendicitis, diagnostic technique, RIPASA score, Alvarado score, diagnostic accuracy

INTRODUCTION

Acute appendicitis is the most common surgical emergency presenting to hospi-
tals, with a lifetime prevalence of roughly 7% (1). In males, the incidence of acute
appendicitis is higher compared to women (2). Several acute abdominal patholo-
gies tend to mimic acute appendicitis’ clinical symptomatology. However, appen-
dectomy remains the gold-standard management for acute appendicitis (3). Even
though appendicitis is a common problem that hospital patients come in with,
diagnosis is still difficult and primarily clinical, with some laboratory findings, such
as raised white blood cells (WBC) count, offering some assistance (4).

Grading systems have historically been used to aid physicians in making a more
precise diagnosis and preventing unnecessary appendectomies due to the wide
variety of reasons for right iliac fossa pain and clinical presentations for appendici-
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tis. In the recent past, imaging modalities such as CT scans have helped with diag-
nostic challenges (5). In contexts where ordering frequent CT scans would result in
extra resources and cost restrictions, clinical scoring criteria are nevertheless
regarded as essential diagnostic auxiliary tools (6). The most prominent scoring
system in this regard historically has been the Alvarado score, followed by the
modified Alvarado score. These scoring systems were developed in the West, but
when they were applied to other populations, particularly those in Asia, they did
not show the same sensitivity and specificity (7,8). In order to stratify the risk of
acute appendicitis among Asians, the Raja Isteri Pengiran Anak Saleha Appendicitis
(RIPASA) score system, developed in Brunei Darussalam in 2008, has proven to be
beneficial (9). The parameters that make up the RIPASA grading system sum into a
total score of 17.5 (9). This grading system requires just two routine investigations
(WBC count and urine R/E) that are easily reported, yielding results that have a high
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negative predictive value that could reduce hospital costs by
preventing negative appendectomy rates (10).

Some centres still utilize the Alvarado score to determine the
likelihood of acute appendicitis despite the mounting evidence
in favour of RIPASA. Owing to its decreased sensitivity and spec-
ificity, there is still a chance of making an inaccurate diagnosis
and receiving subpar treatment. Untreated appendicitis can
result in worse outcomes such as perforation, peritonitis, or
abscess formation (11). Therefore, our study aims to compare
the two scoring systems, RIPASA and Alvarado, to accurately
identify acute appendicitis in our population.

MATERIAL and METHODS

A cross-sectional prospective study was carried out at the
department of surgery spanning over a time course of one year
from January 2022 to December 2022. Approval was obtained
from the ethical review board of the institute (Date: 16.12.2021),
and informed consent was taken from all the participants. The
study included all individuals who were clinically suspected to
have acute appendicitis with the aid of an ultrasonography
examination. The study eliminated participants who were
under the age of 15, pregnant, had an appendicular mass, or
had peritonitis-like symptoms. All patients who met the study
eligibility requirements underwent RIPASA and Alvarado scor-
ing by the same surgical team. Tables 1 and 2 describe the
detailed parameters of the Alvarado and RIPASA grading sys-
tem. The Alvarado score threshold was set at 7, while the
RIPASA score cut-off was set at 7.5, and the scores were deemed
positive when they were over 7 and 7.5, respectively. The
appendectomies performed on the recruited patients were
followed by specimens being sent for histopathology. Upon
their discharge, patients were monitored for any postoperative
problems and then had a follow-up assessment one week later.
After that, histopathology results were recorded to distinguish
between positive and negative appendectomies, and the out-
comes were then associated with both scores.

Table 1. Alvarado grading system

Parameters Score
Migratory pain 01
Anorexia 01
Nausea 01
Tenderness in right iliac fossa 02
Rebound tenderness 01
Elevated temperature 01
Raised WBC count 02
Shift to left 01
Total score 10
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Table 2. RIPASA grading system

Parameters Score
Male 1.0
Female 0.5
Age <40 years 1.0
Age >40 years 0.5
Pain-Right iliac fossa 0.5
Migratory pain 05
Anorexia 1.0
Nausea/Vomiting 1.0
Length of symptoms <48 hrs. 1.0
Length of symptoms >48 hrs. 0.5
Tenderness in right iliac fossa 1.0
Guarding in right iliac fossa 20
Rebound tenderness 1.0
Rovsing's sign 20
Elevated temperature 1.0
Raised WBC count 1.0
Unremarkable urinalysis 1.0
Foreign nationality 1.0
Total score 17.5

Statistical Analysis

The data was entered and analysed using Statistical Package for
Social Sciences (SPSS) version 23. Frequency and percentages
were calculated for age, gender, duration of symptoms, histo-
pathology, RIPASA and the Alvarado scores. The chi-square test
was used to compare categorical variables, and the results were
tabulated. Sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV), and diagnostic accuracy of
both the scores were calculated. A p-value of 0.05 or lower was
deemed significant.

RESULTS

During the course of the study, 400 patients between the ages
of 15 and 65 were enrolled in the study out of which 11 were
lost to follow-up, leaving 389 patients for final evaluation. Of
the recruited population, 71.2% (n= 277) were younger than 40
years, while 28.8% (n=112) were older than 40 years. Out of 389
patients, 65.8% (n= 256) were males while 34.2% (n= 133) were
females. Of patients, 75.8% (n= 295) had a duration of symp-
toms of less than 48 hours, while 24.2% (n= 94) had symptoms
that lasted more than 48 hours. Out of 389 subjects, 345 (88.7%)
had RIPASA scores greater than 7.5, while 261 (67.1%) cases had
Alvarado scores greater than 7, as shown in Table 3. The partic-
ipant’s peroperative findings are shown in Figure 1.



Table 3. Characteristics of the study participants

Parameters Frequency, n (%)
Gender
Male 256 (65.8%)
Female 133 (34.2%)
Age
<40 years 277 (71.2%)
>40 years 112 (28.8%)
Duration of symptoms
<48 hrs. 295(75.8%)
>48 hrs. 94 (24.2%)

Histopathology

Positive 356 (91.5%)

Negative 33 (8.5%)
Alvarado

>7 261 (67.1%)

<7 128 (32.9 %)
RIPASA

>7.5 345 (88.7%)

<75 44 (11.3%)

Gangrenous Appendix A pe"‘z;f;’ gl 2
4.6%

Perforated Appendix

9.8%

Acute Appendicitis
83.3%

Figure 1. Per-operative findings of appendectomy.

Of the 345 patients with RIPASA >7.5, 341 had appendicitis on
the histopathology report and four patients had histopatholo-
gy reporting negative for appendicitis. A RIPASA score of less
than 7.5 was seen in 44 (11.3%) individuals, of whom 15 had
positive histopathology results and 29 had negative histopa-
thology reports. Out of 261 patients, 253 cases were histopa-
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thology-proven positive with an Alvarado score >7.0, whereas
it was less than 7.0 in 128 patients, 103 of whom tested posi-
tively and 25 were negative on histopathology results, shown in
Tables 4 and 5.

The RIPASA score was 95.8% sensitive and 87.9% specific in
diagnosing acute appendicitis with a positive predictive value
(PPV) and a negative predictive value (NPV) of 98.9% and 65.9%,
respectively. The sensitivity, specificity, PPV, and NPV of the
Alvarado score were 71.1%, 75.8%, 96.9%, and 19.5%, respec-
tively. The diagnostic accuracy of the RIPASA and Alvarado
scoring systems was 95.12% and 71.46%, respectively as shown
in Tables 4 and 5.

DISCUSSION

Across the world, acute appendicitis is a common condition
with which patients present to the hospital, especially individu-
als under the age of 40 years. Appendectomy is a common
procedure carried out in emergency services accounting for
approximately 10% of the surgical procedures carried out for
abdominal pathology (12-14). The most crucial factor in a sur-
geon’s clinical evaluation is seen to be the ability to diagnose
acute appendicitis. Appendectomy rates of 15-30% come from
basing one’s choice to operate only on a clinical approach
(15,16). Despite the high levels of sensitivity and specificity that
contrast-enhanced computed tomography (CECT) scans may
attain, it is not always feasible to expose all individuals who may
have acute appendicitis to CECT, especially in underdeveloped
nations (17).

In this context, a variety of scoring systems have been created,
with RIPASA and Alvarado being the most widely utilized. This
study compared the two scoring methods among Asian peo-
ple to identify a superior score with higher diagnostic accuracy.
In our investigation, the RIPASA score sensitivity and specificity
were determined to be 95.8% and 87.9%, respectively, whereas
the Alvarado score was 71.1% sensitive and 75.8% specific.
RIPASA score has a PPV and NPV of 98.88% and 97.67% com-
pared to the Alvarado scores of 96.84% and 21.82%. The RIPASA
and Alvarado scores' diagnostic accuracy was 97.67% and
69.33%, respectively.

Chisthi et al. have conducted a study in India which reported
RIPASA as 87.78% sensitive, 76.47% specific with a diagnostic
accuracy of 85.98% (8). Another study conducted in Saudi
Arabia by Maksoud et al. have shown a phenomenal RIPASA
sensitivity of 96% which was comparable to our results ie.,
95.8% sensitive (18). Regar et al. have conducted a study in
India that revealed results comparable to our study, however,
with a significantly low specificity of RIPASA (3). Chavan et al.
have compared the two scoring systems i.e, Alvarado versus
RIPASA and reported results comparable to our study (19). Noor
et al. have conducted a study in Peshawar, Pakistan recruiting
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Table 4. Diagnostic value of RIPASA scoring system

RIPASA Histopatholoy Total
Positive Negative

>7.5 341 4 345

<75 15 29 44
356 33 389

Parameters Estimates* Confidence interval (95%)

Sensitivity 95.8% (p= 0.000) 934-97.6

Specificity 87.9% (p= 0.000) 74.0-96.1

PPV 98.9% (p= 0.000) 97.3-99.6

NPV 65.9% (p= 0.000) 51.3-78.7

Diagnostic accuracy 95.12%

*p-value of <0.05 is considered statistically significant.

PPV: Positive predictive value, NPV: Negative predictive value.

Table 5. Diagnostic value of Alvarado scoring system

Alvarado Histopatholoy Total

Positive Negative

>7 253 8 261

<7 103 25 128
356 33 389

Parameters Estimates* Confidence interval (95%)

Sensitivity 71.1% (p= 0.000) 66.2-75.6

Specificity 75.8% (p=0.000) 59.6-88.1

PPV 96.9% (p= 0.000) 94.4-98.6

NPV 19.5% (p=0.000) 13.3-27.0

Diagnostic accuracy 71.46 %

*p-value of <0.05 is considered statistically significant.

PPV Positive predictive value, NPV: Negative predictive value.

300 participants revealed the RIPASA sensitivity and specificity
at 98.5% and 90%, respectively (20). These values are compara-
ble and slightly better from the results reported in our study. A
study recently conducted in Karachi has evaluated 384 patients
and shown RIPASA score sensitivity, specificity, and diagnostic
accuracy of 95.98% (95% Cl 93.36-97.59), 91.67% (95% Cl 78.17-
97.13) and 95.57% (95% Cl 93.03-97.22) (21). RIPASA specificity
reported in this study is slightly better but overall results are
comparable to our study.

This study was conducted at a single centre, which may limit
the generalizability of the findings. It is recommended that
future studies with larger sample sizes should be conducted at
multiple centres to further investigate this topic. Moreover, the
research focused on individuals who underwent an appendec-
tomy procedure. Cases that did not involve surgery were not
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taken into account during the study, thus restricting the appli-
cability of the findings to only those who received surgical
treatment. Consequently, the outcomes cannot be universally
applied to all patients who presented with symptoms of pain in
the right lower quadrant.

CONCLUSION

Compared to the Alvarado scoring system, the RIPASA grading
system is superior in terms of accuracy, sensitivity, and speci-
ficity providing a reliable predictor for the diagnosis of acute
appendicitis. Frequent implementation of the RIPASA grading
system in our setting will lessen patient morbidity, shorten hos-
pital stays, and lower the burden of healthcare costs. It can also
prevent the need for expensive imaging examinations, which is
especially advantageous for the public system in a country with
a lower-middle income level.
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Akut apandisit degerlendirmesinde RIPASA vs. Alvarado skoru: Prospektif bir calisma
Syed Shams Ud Din', Inayat Ullah Baig', Mirza Tassawar Hussain', Abdullah Sadiq’, Talha Humayun', Umair Ahmad', Agsa Syed?

! Federal Huktmet Poliklinik Hastanesi, Cerrahi Klinigi, islamabad, Pakistan
2 Akbar Niazi Egitim Hastanesi, Cerrahi Klinigi, Islamabad, Pakistan

OZET

Giris ve Amag: Bu calisma, akut apandisiti dogru bir sekilde tanimlamak icin Raja Isteri Pengiran Anak Saleha Apandisit (RIPASA) ve Alvarado
puanlamasini karsilastirmayr amagladi.

Gereg ve Yontem: Cerrahi anabilim dalinda kesitsel prospektif bir calisma yapildi. Hastalar kaydedildi ve RIPASA ile Alvarado skorlama
sistemleri kullanilarak skorlandi. Apendektomi sonrasi 6rnekler tanida altin standart olarak kullanilan histopatoloji incelemesine génderildi.
Dort yliz hasta arasinda 11 hasta takipte kaybedildi, bu da 389 hastadan olusan bir 6rneklem buyukligu sagladi. RIPASA ve Alvarado skorlari
icin kesme degeri sirasiyla 7,5 ve 7,0 idi. Her iki skorun da akut apandisit tanisindaki duyarlihgi, 6zgilligu, pozitif prediktif degeri (PPV), negatif
prediktif degeri (NPV) ve dogrulugu SPSS kullanilarak analiz edildi.

Bulgular: Ug yiiz seksen dokuz hastanin 256s1 (%66) erkek, 277'si (%71) 40 yasin altindaydi. RIPASA 345 vakada 7,5'in (izerindeyken, Alvarado
261 hastada 7,0'in tGizerindeydi. RIPASA skorunun sirasiyla %95,8, %87,9, %98,9 ve %65,9'luk bir duyarliligi, 6zgtilligu, pozitif 5ngori degeri (PPV)
ve negatif 6ngori degeri (NPV) vardi. Buna karsilik, Alvarado skoru %71,1 duyarh ve %75,8 spesifikti. RIPASA'nin tanisal dogrulugu %95,12 iken,
Alvarado akut apandisit tanisinda yalnizca %71,46’lik bir dogruluga sahipti.

Sonug: Alvarado puanlama sistemiyle karsilastirildiginda RIPASA, akut apandisit tanisinda dogruluk, duyarlilik ve 6zglliik agisindan daha iyi bir
aractir.

Anahtar Kelimeler: Apandisit, tani teknigi, RIPASA skoru, Alvarado skoru, tanisal dogruluk
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ABSTRACT

Objective: The aim of this study was to examine the effect of surgery type and hormone therapy on the general quality of life in breast cancer patients
receiving radiotherapy.

Material and Methods: A total of 109 patients were included in the study. As data collection tools in the research, a form stating the demographic and
clinical features was used in the first part, and in the second part, “EORTC QLQ-C30” developed by the European Organization for Research and Treat-
ment of Cancer and “EORTC QLQ-BR23"Turkish quality of life forms specific to breast cancer were used. The patients were asked to fill in the question-
naire forms on the first day, the last day of radiotherapy and three months after the end of the treatment.

Results: Mean age of this study was 54.8 + 12.1 years. In the questionnaires made on the first day, last day and three months after radiotherapy, the
highest score according to the EORTC QLQ-C30 scale was in social and cognitive function, and in sexual life on the EORTC QLQ-BR23 scale. According to
multiple comparison test and comparing the first day of radiotherapy and three months after radiotherapy, there was a significant difference in patients’
physical function average (p= 0.049), future expectation (p= 0.033), sexual life (p= 0.029), sexual satisfaction (p< 0.001), and hair loss (p=0.011), and
arm related problems (p< 0.001). According to the analysis of variance in repeated measurements, physical function, sexual life, side effects, hair loss,
dyspnea, and future expectation were statistically significant according to the type of surgery, and for hormone therapy, sexual life, hair loss, constipa-
tion and financial difficulty were found statistically significant.

Conclusion: It was observed that other than radiotherapy, hormone therapy and surgical techniques were also effective on the quality of life in patients
receiving radiotherapy for breast cancer.

Keywords: Breast cancer, radiotherapy, hormone therapy, surgery, quality of life, QLQ-C30, QLQ-BR23

INTRODUCTION

Breast cancer is the most common type of cancer diagnosed in women, apart from
skin cancers. It affects approximately 2.1 million women each year (1). Although
the incidence of breast cancer is higher in developed countries, the diagnosis of
breast cancer is increasing in almost every country. In Turkiye, according to the
2016 data of the Ministry of Health, breast cancer ranks first among the top ten
most common cancer types in women (2,3). Although breast cancer-related mor-
tality is decreasing gradually in many countries, it is the most common cause of
cancer-related deaths among women (1-3).

Due to the developments in the diagnosis and treatment of cancer in recent years,
o - . breast cancer is diagnosed at an early stage. Accordingly, the concept of quality of
Cite this article as: Benderli Cihan Y, Ozturk O. The effect . . . .
of surgery and hormone therapy on quality of life in breast life in patients has begun to come to the fore as a result of prolongation of survival
(C;)”;;%a;gems receiving radiotherapy. Turk J Surg 2023; 39 and therefore long-life expectancy. Breast cancer treatment includes surgery,
' ' radiotherapy, chemotherapy, hormone therapy and targeted therapies. Some side
effects seen in these treatments negatively affect the general quality of life in
Corresponding Author women (4). Radiotherapy is usually started after the end of adjuvant chemotherapy
Yasemin Benderli Cihan : . .
or 3-8 weeks after surgery when wound healing is complete. The aim of
radiotherapy is to provide the best local tumor control with low complication rates.
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sensation and weakness may occur in the area where the
nerves are dispersed. The surgical technique applied or the
combined hormone therapy/chemotherapy drugs may cause
an increase in these side effects. It is important to determine
and treat the factors affecting the quality of life in this group of
patients (5).

Various quality of life evaluation modules have been developed
in order to objectively evaluate the general quality of life of the
patients. Headquartered in Brussels, Belgium, the European
Organization for Research and Treatment of Cancer (EORTC) is
one of the leading organizations in cancer treatment and
research in Europe. It carries out studies on the treatment of
cancer and attaches importance to the quality of life of patients
receiving this treatment. With the questionnaires it has
developed, it provides the opportunity to question the quality
of life of the patients in an international common language. The
most widely used module among the questionnaires developed
by EORTC is the Quiality of Life Questionnaire-Core30 (QLQ-C30)
general quality of life questionnaire. In addition, EORTC has
many other surveys on different body parts and organs. In
patients with breast cancer, the EORTC QLQ-BR23 questionnaire
is widely used (6-9).

Based on the knowledge that breast cancer is the most
common cancer among women and that the treatments
applied will affect the quality of life, this study was planned to
determine the effect of the type of surgery and hormone
therapy on the quality of life in patients with breast cancer who
received radiotherapy.

MATERIAL and METHODS
Method of Study

This study was conducted as a descriptive, prospective, and
analytical study to determine the effect of radiotherapy on
general quality of life in patients with breast cancer.

Ethical Aspect of the Study

Permission was obtained from the ethics committee for this
study.

Location of the Study and Sampling Group

It consisted of 109 patients who came to receive adjuvant
radiotherapy for breast cancer. Radiotherapy was started 3-8
weeks after the operation in patients who had received
neoadjuvant chemotherapy. In patients who received adjuvant
chemotherapy, adjuvant radiotherapy was applied after
chemotherapy had been finished.

Selection criteria of cancer patients included in the study were
as follows:

a. 18 years of age and older,

Turk J Surg 2023; 39 (3): 237-248

238 The effect of surgery and hormone therapy on quality of life in breast cancer patients

b. Willing to participate,

c. Able to answer questions,

d. The patient or one of her relatives is literate,

e. Without patients receiving psychological support,

f. Without neurological or psychiatric disorders that prevent the
completion of the questionnaire,

g. With a Karnofsky performance score of =50, 1-3. patients with
a diagnosis of stage 1-3 breast cancer who voluntarily agreed to
participate in the study were included in the study.

Data Collection Tool

Patients were asked to fill out the questionnaires on the first
and last day of radiotherapy and three months after radiotherapy.
Written informed consent was obtained from the individuals
participating in the study, explaining the purpose, plan, and
benefits of the study. The questionnaire form was composed of
two parts. In the first part, information about the patient’s age,
marital status, educational status, and family history of cancer
was included. These questions were asked to the individuals by
the researcher and recorded. In the second part, clinical
information about the disease was recorded by learning from
the patient’s file, whether the patient received surgery,
chemotherapy and hormone therapy, tumor location,
pathological diagnosis, receptor status and stage. The Turkish
versions of the EORTC QLQ-C30 and EORTC QLQ-BR23 scales
were used.

EORTC QLQ-C30 scale

This scale is known as general quality of life and includes 30
questions. These consist of three sub-dimensions: functional
functions (physical, role, cognitive, emotional, social), symptom
scale (fatigue, pain, nausea/vomiting, dyspnea, insomnia,
anorexia, constipation, diarrhea, financial difficulty) and general
well-being. The first 28 of the scale questions are four-point
Likert type. The answers given; not at all (1 point), a little (2
points), quite (3 points), a lot (4 points). High scores from the
first 28 questions indicate low quality of life, and low scores
indicate high quality of life. The 29" and 30" questions of the
scale constitute the general quality of life area. In the 29"
question of the scale, the patient is asked to evaluate her
general health in the past week, and in the 30™ question, the
quality of life of the last week, with the scores given from one
to seven as very bad (1 point), very good (7 points). Low scores
in this section indicate low quality of life, and high scores
indicate high quality of life.

The scale consists of three basic sub-dimensions. Although
each basic sub-dimension also contains sub-dimensions, there
are a total of 15 sub-dimensions in the whole scale (Table 1).



Table 1. EORTC QLQ-C30 cancer quality of life scale

Scales Materials
Functional status

Physical function 1-5
Role function 6-7
Emotional function 21-24
Cognitive function 20, 25
Social function 26-27
Global health status (general well-being) 29-30
Symptom scale

Weakness 10,12,18
Nausea-Vomiting 14-15
Ache 9,19
Dyspnea 8
Insomnia 11
Loss of appetite 13
Constipation 16
Diarrhea 17
Financial difficulty 28

Scoring of the scale is made according to the hundredth
system. Scores ranging from 0-100 are obtained from each sub-
dimension. There are formulas applied to find the equivalent of
the scores obtained from the scale in the hundredth system.
Functional score, Symptom score, and General Health score are
calculated with the following formulas:

Calculation of the functional score (FS): The patient’s total score
from 15 questions is divided by the total number of questions
(15) and the Raw score (RS) was calculated. The range value, on
the other hand, gave the value of three, which is the difference
between the highest score (4) and the lowest score (1) given to
the answers. With these values, FS is calculated with the
formula FS= {1 - (RS - 1)/range} x 100.

Calculation of social function score (SFS): Raw score (RS) is
calculated by dividing the total score of the patient from
questions 26 and 27 by two, which is the total number of
questions. Then the range value is found as in FS. With these
values, SFS is calculated with the formula SFS= {1 - (RS - 1)/
range} x 100.

Symptom score (SS): Raw score (RS) is calculated by dividing
the total score from 13 questions by the total number of
questions (13). Then the range value is found as in FS. With
these values, SS is calculated with the formula SS= {(RS - 1)/
range} x 100.
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Calculation of the fatigue score (FAS) in the symptom scale: The
raw score (RS) is calculated by dividing the total score of the
patient from questions 10, 12 and 18 by the total number of
questions. The difference (3) range value between the highest
score (4) and the lowest score (1) given to the answers is found.
With these values, FAS is calculated with the formula= {(RS - 1)/
range} x 100.

Calculation of general health score (GSS): Raw score (RS) is
calculated by dividing the total score from the last two
questions by the total number of questions (2). The difference
between the highest score (7) and the lowest score (1) in these
two questions is calculated as the range value (6). These values
are calculated with the formula GSS= {(RS - 1)/range} x 100.

The European Organization for Research and Treatment of
Cancer periodically renews the EORTC QLQ-C30 with different
versions. According to these, studies investigating the validity
and reliability in Turkish have been carried out. In the study of
Demirci et al, Cronbach’s alpha value for body image and
sexual function sub-dimensions was 0.88, Cronbach'’s alpha for
treatment side effects sub-dimension was 0.73, and Cronbach’s
alpha for breast symptoms sub-dimension was 0.66 (9).

EORTC QLQ-BR23 scale

It is a quality-of-life questionnaire prepared specifically for
breast cancer. This questionnaire is divided into two subgroups
as functional and symptom scales and consists of 23 questions.
On the functional scale, body image, sexual function, sexual
satisfaction, and future expectation are measured, and on the
symptom scale, systemic treatment side effects, breast-related
problems, arm-related problems, and discomfort related to hair
loss are measured. In the QLQ-BR23, each parameter has a score
between 0 and 100. A high score on the functional scale
indicates good health, and a high score on the symptom scale
indicates an excess of symptoms (Table 2).

Table 2. EORTC QLQ-BR23 breast cancer specific scale
Scales Materials
Functional scale

Body image 39-42
Future expectation 43
Sex life 44-45
Sexual satisfaction 46
Symptom scale

Side effect 31-34,36-38
Hair loss 35
Arm reletad problems 47-49
Breast reletad problems 50-53
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Analysis of Data

While the findings obtained in the study were evaluated,
statistical analyzes were carried out in computer environment
using TURCOSA (Turcosa Analitik Cozimlemeler LTD. STI., www.
turcosa.com.tr) statistical software. The results were socio-
demographic and disease-related characteristics; given as
numbers, percentages, and averages. Quality of life scale scores
were calculated using the above-mentioned formulas: The
conformity of the data to normal distribution was evaluated
with the Shapiro-Wilk test. Homogeneity of variance was
evaluated with Levene’s test. Hormone therapy and surgical
status of the patients on the EORTC QLQ-C30 and EORTC QLQ-
BR23 scales were evaluated by one- way repeated measure
ANOVA (post-hoc test: Bonferroni) and Student’s t test analysis.
The results were evaluated at the 95% confidence Interval, and
the significance level was p< 0.05.

Limitation of the Study

The limitation of the study is that the study was conducted
with a specific patient group in only one center.

Strengths of the Research

The strength of the study is that the sample group was carried
out by a single physician and the results were monitored.

RESULTS

Sociodemographic and clinical characteristics of the patients
are given in Table 3. Mean age was 54.8 + 12.1 years. The most
common surgery was breast conserving surgery, and the most
common type of pathology was invasive ductal carcinoma. Of
the patients, 62.4% were postmenopausal, and pT3 was 47.7%,
pN3 was 45.9%, chemotherapy was 97.2%, and hormone the-
rapy was 85.3%.

In the questionnaires made on the first day, the last day and
three months after radiotherapy, the highest score according to
the EORTC QLQ-C30 scale was in social and cognitive function,
and in sexual life on the EORTC QLQ-BR23 scale. In our study,
according to multiple comparison of the repeated measure
ANOVA test results, the result was significant for the physical
function (p=0.049) variable between the time groups receiving
radiotherapy (first day, last day, and three months later) (Table 4).
These analyses for the EORTC QLQ-BR23 scales were investigated
for future expectation (p= 0.033), sexual life (p=0.029), sexual
satisfaction (p< 0.001), hair loss (p= 0.011) and arm related
problems (p< 0.001) are found statistically significant (Table 5).

According to the repeated measure ANOVA of the EORTC QLQ-
(30 scale, surgical status of the patients who underwent BCS was
found to be significant for the variable of physical function (p*=
0.008) at three different times (first, last day and three months
after radiotherapy). There was a significant difference in the
measurement of dyspnea (p#= 0.047) on the last day of
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Table 3. Sociodemographic and clinical characteristics of the pa-
tients participating in the study

Quantitative variables % +SD

Age 5486+ 1217

Median (min-max)

54.00 (24.00-84.00)

Qualitative variables n (%)
Work at work

No 99 (90.8)

Yes 10 (9.2)
Marital status

Single 15(14.3)

Married 90 (85.7)
Education status

No 26 (23.9)

Yes 83 (76.1)
Cancer in the family

No 83 (76.1)

Yes 26 (23.9)
Menopause

Pre 41 (37.6)

Post 68 (62.4)
Additional disease

No 72 (66.1)

Yes 37(33.9)
Breast location

Left 67 (61.5)

Right 42 (38.5)
Pathology type

Invasive ductal carcinoma 95 (872)

Others (mucinous, etc) 14 (12.8)
Tumor Stage (AJCC 2009 stage)

1 11(10.1)

2 38 (34.9)

3 52 (47.7)

4 8(7.3)
Lymph node (AJCC 2009 stage)

0 11(10.1)

1 6 (5.5)

2 42 (385)

3 50 (45.9)
Stages

1 1(0.9)

2 13 (12.0)

3 94 (87.1)




Table 3. Sociodemographic and clinical characteristics of the pa-

tients participating in the study (continue)

Quantitative variables x+SD
Estrogen status

Negative 16 (14.7)

Positive 93 (85.3)
Progesterone status

Negative 27 (24.8)

Positive 82 (75.2)
HER status

Negative 96 (88.1)

Positive 13(11.9)
Surgical condition

Modified radical mastectomy 37 (33.9)

Breast conserving surgery 72 (66.1)
Chemotherapy

No 3(2.8)

Yes 106 (97.2)
Hormone therapy

No 16 (14.7)

Yes 93 (85.3)

X: Arithmetic mean, SD: Standard deviation.
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radiotherapy by Student’s t test, compared to patients with BSC
who had surgical intervention MRM. In addition, the
measurements of constipation (p*= 0.032) of the patients who
did not receive hormone therapy were significant in terms of the
time they received radiotherapy. According to the multiple
comparison test of the constipation and financial difficulty
variable, the measurement of the patients who did not receive
hormone therapy three months after radiotherapy was also
significant compared to the measurement of radiotherapy on
the first day (Tables 6-10).

In the analyses performed on the EORTC QLQ-BR23 scale, mean
differences of body image, future expectation and sexual life
scales were not found statistically significant in terms of the
time (first day, last day, three months later) patients with MRM
and BSC received radiotherapy. The variables of future
expectation (p*=0.021) of the patients with surgical intervention
for BSC and sexual life (p*=0.013) of the patients who received
hormone therapy were found to be statistically significant in
terms of the time they received radiotherapy (Table 11). The
variable of sexual satisfaction (p*= 0.019) of the patients with
MRM was statistically significant, meanwhile patients with
surgical intervention BSC had sexual satisfaction (p*= 0.011),
side effects (p*= 0.030), and hair loss (p*= 0.045). The hair loss
(p*= 0.007) variable of the patients who did not receive
hormone therapy was found to be statistically significant, and
at the same time, the variable of sexual satisfaction (p*= 0.002)

Table 4. Comparison of the mean scores of the EORTC QLQ-C30 cancer quality of life scale of the patients participating in the study
Variables When receiving radiotherapy p

First day (n=109) Last day (n=109) Three months later (n=109)

X +SD X+ SD X +SD

Physical function 6147 +2331° 60.86 + 2202 54.13 + 25.90° 0.049
Role function 68.83 +£23.14 64.35 + 19.66 62.81 +19.68 0.114
Emotional function 7248 £ 21.71 67.13£19.99 72.09 + 19.09 0.122
Cognitive function 78.86 + 23.96 81.64 £ 1822 76.70 £ 22.55 0.282
Social function 81.04 £21.81 7599 +£22.16 7661 +19.66 0.177
General health perception 5535+ 20.05 56.57 + 17.86 55.89 +20.30 0.883
Weakness 4220 + 28.28 4312 +1862 40.57 + 1848 0.709
Nausea 2294+ 2513 22.02 £ 2431 2339+ 27.04 0.927
Ache 20.64 + 2162 1881 +21.17 20.64 +21.98 0.772
Dsypnea 2446 £ 26.70 2446 + 26.70 29.05 £27.25 0.395
Insomnia 3395+ 29.39 26.29 £ 2942 30.89 + 29.64 0.193
Loss of appetite 30.58 + 28.01 2997 + 2643 29.66 + 24.15 0.970
Constipation 20.18 £ 27.97 2630+ 27.99 27.52 £31.38 0.138
Diarrhea 2446 + 2341 2385+ 18.20 2049 + 18.65 0.298
Financial difficulty 17.13 £ 2551 14.98 + 2245 18.96 + 2145 0.326
According to the multiple comparison test result (Bonferroni), the difference in alphabetical exponents indicates statistically significant.
%: Arithmetic mean, SD: Standard deviation.
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Table 5. Comparison of the mean score of the EORTC QLQ-BR23 scale of the patients participating in the study

Variables When receiving radiotherapy p
First day (n=109) Last day (n=109) Three months later (n=109)
X +SD X +SD X +SD

Body image 86.25 + 2154 83.82 £ 2262 84.95 + 24.14 0.748
Future expectation 68.81 + 35.80° 67.28 +4231% 79.51 + 34.22° 0.033
Sex life 83.18 + 23.52° 88.69 + 16.02° 89.91 + 1857° 0.029
Sexual satisfaction 76.76 + 29.22° 89.91 + 1843° 86.85 + 21.76° <0.001
Side effects 3574 +21.23 41.74 + 2439 3498 + 21.95 0.058
Hair los 33,95 +29.39° 4312 + 26.95° 33.95+27.21° 0.011
Arm related problems 12.35+17.34% 833 +10.20° 442 +8.17° <0.001
Breast related problems 4327 £14.72 4167 £11.89 4434 + 1351 0.339

X: Arithmetic mean, SD: Standard deviation.

According to the multiple comparison test result (Bonferroni), the difference in alphabetical exponents indicates statistically significant.

of the patients who received hormone therapy was found to be
statistically significant. According to Table 12, sexual satisfaction,
side effects, and hair loss scales of the patients with surgical
interventions for MRM and BSC, and those who received and
did not receive hormone therapy, for each measurement at the
time of radiotherapy (first day, last day, three months later) in
the Student’s t test was not statistically significant mean
differences. Otherwise, the mean difference of hair loss
measurement (p#= 0.036) three months after radiotherapy was
found to be statistically significantly higher in those who
received hormone therapy compared to those who did not.
The results were significant in terms of arm-related problems
(p*< 0.001) in patients with surgical intervention for BSC and
arm-related problems (p*< 0.001) in patients receiving hormone
therapy when they received radiotherapy (Tables 11-13).

DISCUSSION

While treatment and supportive treatment in breast cancer are
the main goals, increasing the quality of life has been added to
these goals in recent years. Since breast cancer is the most
common cancer among women and the adverse effect of bre-
ast loss on patient identity, it is observed that quality of life is
evaluated more frequently than in the past. However, it is not
possible to talk about a scale that has yet been developed that
can be considered as the gold standard today. Quality of life
can vary from individual to individual, from society to society,
and from culture to culture, and is affected by many factors.
Therefore, it is very difficult to measure and evaluate quality of
life. The reason is that the questions in the quality scales do not
fully cover the concept of quality of life, and the answers given
by the patients are subjective. In addition, the role of quality of
life in determining the treatment method to be given to the
patient is not clear (6-12).

Quality of life in breast cancer, as in other cancers, refers to
general health status, physical functionality, severity of
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symptoms, psychosocial adjustment of the patient and
satisfaction with life. Studies show that cancer disease and its
treatment negatively affect the quality of life. While symptoms
related to illness and treatment, anxiety, anxieties about the
individual and her environment, changes in body image
negatively affect the quality of life, factors such as adequate
social support systems, comfort, belief in recovery, and
economic adequacy can affect positively (5,7,8,10-12). In this
study, it was observed that the change in body image, the
surgical technique applied, and the use of radiotherapy
combined hormone therapy affected the quality of life. In
addition, it was observed that the quality of life was lower in the
first month after the diagnosis compared to the following
months, and the quality-of-life score started to follow a certain
line from three months after the treatment. In a study, it has
been shown that the quality of life of cancer patients is very low
in the first six months after diagnosis (12). Lee et al. have
reported that quality of life improve seven months after
radiotherapy (13).

The most common problems experienced by breast cancer
patients during treatment are symptoms such as pain,
weakness, nausea, loss of appetite, alopecia, dyspnea, diarrhea,
and insomnia. All these problems cause difficulties in the
functional lives of individuals with cancer. In our study, in the
questionnaires made on the first day, last day and three months
after radiotherapy, physical function was affected according to
the EORTC QLQ-C30 scale, and in the QLQ-BR23 scale, it was
observed that future expectation, sexual life, sexual satisfaction,
hair loss and arm-related problems were affected. These results
were found to be affected by the timing of radiotherapy.
According to the results of another study conducted in our
country to determine the quality of life of patients who
received radiotherapy for breast cancer, the most determining
subscales on general health in the QLQ-C30 were emotional
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According to the multiple comparison test result (Bonferroni), the difference in alphabetical exponents indicates statistically significant.

p*: Repeated measure analysis of variance, p#: Student’s t test, X: Arithmetic mean, SD: Standard deviation, BCS: Breast conserving surgery, MRM: Modified radical mastectomy.

Turk J Surg 2023; 39 (3): 237-248

functionality, and the authors have stated that, among the
QLQ-BR23 scales, there were systemic treatment side effects,
perspective on the future, and discomfort with hair loss (9). In
other studies, it has been reported that adjuvant radiotherapy
did not affect the quality of life in patients with breast cancer
(11,14).

It has been reported that removal of all or part of the breast
often causes women to experience distress and difficulties such
as depression and affective disorders, loss of sexual desire,
deterioration in body image, loss of femininity, and difficulty in
finding suitable clothes (15,16). In our study, the results of the
quality-of-life questionnaire were found to be better in the BCS
group. These values were found to be significant for physical
function, future expectation, and dyspnea variables. The reason
for the higher incidence of dyspnea in patients who underwent
MRM was attributed to the entry of the lung into the treatment
area. In our study, it was thought that the statistical significance
in other parameters, that is, the fact that most of them were not
significant, was because the operation types were not equal in
number.

Radiation damages both the lymph nodes and indirectly the
lymphatic vessels, reducing the carrying capacity of the
lymphatic system and causing the development of
lymphedema. Especially, patients who receive radiotherapy
after radical mastectomy are stated to be at the highest risk in
terms of lymphedema (9,12). In our study, it was seen that the
problems related to the arm were higher in patients with MRM
than in the BSC group. In addition, it was observed that future
expectations were lower. The results of the study of Montazeri
et al. are similar to the results of our study (17). In a study
conducted by Pyzel et al. with the EORTC QLQ-C30 quality of
life scale, they have reported that patients with arm edema
have more physical, mental and social status disorders, and that
pain and fatigue are felt more (18).

In our study, in the findings related to the QLQ-BR23 quality of
life scale, it was determined that the scores of the subjects in
the subgroups of future expectation, sexual satisfaction, hair
loss, and arm-related problems increased significantly. Body
image and high future expectations suggest that the individual
wishes to meet his/her social needs throughout his/her life. In
a study, it was reported that 55% of existing psychosexual
disorders occur after surgery, 24% after chemotherapy and 1%
after radiotherapy. These results show that invasive surgical
treatment methods deeply affect the psychosexual lives of
Turkish women. Possible reasons for the low rate of psychosexual
disorders in Turkish women may be low sexual expectation and
shyness in answering the questionnaire due to cultural and
social characteristics (19).
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Table 13. Comparison of the mean score of the EORTC QLQ-BR23 breast cancer-specific scale according to the surgical status and hormonal
therapy in the study
Variables Arm related problems p* Breast related problems p*
Three Three
First day Last day months later First day Last day months later
X +SD X+ SD X+ SD X +SD X +SD X +SD
Surgery
MRM (n= 37) 895+ 1152 6.17 £8.99 5.25+9.00 0.230 4369+ 1217 | 4279+ 1335 | 45.05+14.36 0.787
BCS (n=72) 14.04 +1947% | 941 + 10.66° 401 +7.76° <0.001 | 43.06+£1595 | 41.09+11.13 | 4398 £13.14 0413
pit 0.151 0.098 0.510 0.831 0481 0.699
Hormone therapy
No (n=16) 1736+2330 | 11.11+£1283 | 486+9.04 0.148 | 4427 +£1450 | 4167 £13.61 | 43.75+1236 0.842
Yes (n=93) 1147 £16.09° | 7.85+ 9.68 435+806° | <0.001  4310+1483 | 4167 +1166 | 4444 +1376 0.380
pit 0212 0.227 0.801 0.770 1.000 0.850
According to the multiple comparison test result (Bonferroni), the difference in alphabetical exponents indicates statistically significant.
p*: Repeated measure analysis of variance, p#: Student’s t test, X: Arithmetic mean, SD: Standard deviation, BCS: Breast conserving surgery, MRM: Modified radical
mastectomy.

When the literature was examined, no study was found
examining the quality of life of hormone therapy. In our study,
it was seen that hormone therapy had an effect only on
constipation according to the EORTC QLQ-C30 questionnaire.
Other parameters were found to be affected. On the other
hand, in QLQ-BR23 breast scale, positive results were obtained
in sexual satisfaction and arm related problems. It was thought
that hormone therapy could increase the problems related to
the arm due to radiotherapy.

CONCLUSION

As a result, radiotherapy has an important place in the treat-
ment of breast cancer. As with all treatment methods, radio-
therapy also has side effects. Radiotherapy can cause fatigue,
nausea, and vomiting, and therefore, a decrease in work force
and a decrease in quality of life can be observed. As seen in this
study, other than radiotherapy, hormone therapy and surgical
techniques were found to be effective on quality of life. Thanks
to this information obtained, it will be easier to make the neces-
sary medical and social interventions to achieve a better quality
of life.
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ORIJINAL CALISMA-OZET
Turk J Surg 2023; 39 (3): 237-248

Radyoterapi alan meme kanseri hastalarinda cerrahi ve hormon tedavisinin
yasam kalitesine etkisi

Yasemin Benderli Cihan', Orhun Oztiirk?

! Kayseri Egitim ve Arastirma Hastanesi, Radyasyon Onkolojisi Klinidi, Kayseri, Ttrkiye
2 Hacettepe Universitesi Fen Fakdiltesi, Istatistik BoIGm(, Ankara, Turkiye

OZET

Giris ve Amag: Bu calismanin amaci radyoterapi alan meme kanserli hastalarda cerrahi tipi ve hormon tedavisinin genel yasam kalitesi tizerine
etkisini incelemektir.

Gereg ve Yontem: Meme kanseri nedeniyle adjuvan radyoterapi uygulanilan toplam 109 hasta calismaya alindi. Prospektif gozlemsel bir
calisma olarak planlandi. Arastirma icin etik kurul onayi alindi. Arastirmada veri toplama araci olarak birinci bélimde demografik ve klinik
ozellikleri belirten form, ikinci bolimde ise Avrupa Kanser Arastirma ve Tedavi Teskilati tarafindan gelistirilmis “EORTC QLQ-C30" ve meme
kanserine 6zgli “EORTC QLQ-BR23" Tuirkge yasam kalitesi formlari kullanildi. Bu veriler hastalarla yiiz yiize gorusulerek toplandi. Hastalardan
radyoterapinin birinci glin{, son glinii ve tedavi bitiminden ¢ ay sonra anket formlarini doldurmalari istendi.

Bulgular: Bu calismanin yas ortalamasi 54,8 + 12,1 yildi. En sik yapilan ameliyat meme koruyucu cerrahi idi. Hastalarin %85,3't hormon tedavisi
aliyordu. Radyoterapi birinci glini, son giinii ve (i¢ ay sonra yapilan anketlerde EORTC QLQ-C30 6lcegine gore en yiiksek puan sosyal ve kognitif
fonksiyonda, EORTC QLQ-BR23 dlceginde ise cinsel yasamda gorildi. Coklu karsilastirma testine gore ilk glin radyoterapi alan hastalarin radyo-
terapiden g ay sonraki 6lctimlerine gore fiziksel fonksiyon ortalamasi (p= 0,049), gelecek beklentisi (p= 0,033), cinsel yasam (p= 0,029), cinsel
tatmin (p< 0,001), sa¢ dokiilmesi (p= 0,011) ve kola bagl sorunlar (p< 0,001) degiskenlerinin ortalama farklari anlamli bulundu. Tekrarl 6l¢im-
lerde varyans analizine gore cerrahi tipine gore fiziksel fonksiyon, cinsel yasam, yan etkiler, sa¢c dokiilmesi, dispne ve gelecek beklentisi; hormon
tedavisinde ise cinsel yasam, sa¢ dokiilmesi, kabizlik ve ekonomik zorluk istatistiksel olarak anlamli idi.

Sonug: Meme kanseri nedeniyle radyoterapi alan hastalarda yasam kalitesi lizerinde radyoterapiden baska hormon tedavisi ve yapilan cerrahi
tekniklerin de etkili oldugu gorulda.

Anahtar Kelimeler: Meme kanseri, radyoterapi, hormon tedavisi, cerrahi, yasam kalitesi, QLQ-C30, QLQ-BR23
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How good is lobectomy for the Turkish population
with papillary thyroid cancer? A clinicopathological
evaluation

Can Konca@

Department of General Surgery, Ankara University Faculty of Medicine, Ankara, Turkiye

ABSTRACT

Objective: In modern practice, there is an increasing recommendation for higher utilization of lobectomy in the management of papillary thyroid
cancer (PTC). However, in this decision where the optimal balance of locoregional recurrence and complication burden should be achieved, there are
still conflicting results in the literature. The aim of this study was to evaluate the effect of high-risk factors in the Turkish population with PTC on the
decision of hypothetical lobectomy.

Material and Methods: In this study, 96 PTC patients undergoing total thyroidectomy were retrospectively analyzed. Preoperative and postoperative
evaluation differences and the impact of high-risk factors (tumor size, multifocality, extrathyroidal extension and central lymph node metastasis) on the
decision for hypothetical lobectomy were investigated.

Results: In all patients and lobectomy-eligible patients, postoperative evaluations of multifocality, contralateral multifocality, and central lymph node
metastases were significantly higher than preoperative evaluations. Consequently, postoperative evaluation revealed that completion thyroidectomy
would be required in 52.9% of 51 patients who were hypothetically suitable for lobectomy. Furthermore, comparisons of tumor size-based grouping in
lobectomy and total thyroidectomy suitable patients showed similar high-risk factor distribution except for central lymph node metastasis for tumors
<10 mm and contralateral multifocality between 11-20 mm.

Conclusion: Completion thyroidectomy will be required in approximately half of the patients evaluated as suitable for lobectomy in the treatment of
PTC in the Turkish population. In the treatment decision, in which many patient- and surgeon-related factors are influential, each patient should be
considered separately.

Keywords: Papillary thyroid carcinoma, thyroid, thyroid cancer, thyroidectomy

INTRODUCTION

Thyroid cancer is the 9™ most common type of cancer seen today according to
recent epidemiological data (1). The three-fold increase in incidence rates over the
past three decades is mainly attributed to the overdiagnosis of thyroid nodules
resulting from the increased use and improved sensitivity of thyroid ultrasonogra-
phy (2-4). Although thyroid cancer has a low disease-related mortality rate, locore-
gional recurrence (LRR), which has an impact on patients’ quality of life, is still a
major treatment concern (5,6). The overall recurrence rate of thyroid cancer varies
between 8-28%, and reducing the frequency of LRR requires more aggressive or
recurrent surgical interventions and additional radioactive iodine (RAI) treatments
(2,7).
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557, be around 2% (8). Routine use of total thyroidectomy, prophylactic central lymph
node dissection (CLND), and RAl is still a subject of debate in this low-risk group

although total thyroidectomy and prophylactic CLND are known to provide more
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accurate staging (9). When referring to the widely accepted 2015 treatment
guidelines by the American Thyroid Association (ATA), it is stated that in cases of
papillary microcarcinoma and papillary cancer measuring between 1-4 cm, thyroid
lobectomy might be sufficient for patients with low recurrence risk (8). The low-risk
group is defined as intrathyroidal tumors (T1-2) with the presence of no more than
five metastatic central lymph nodes measuring less than 2 mm, according to the
ATA's 2015 guidelines (8). Especially with the consideration of active surveillance as
an alternative in papillary microcarcinoma, there has been an increase in the


https://orcid.org/0000-0001-6137-1946
https://orcid.org/0000-0001-6137-1946
mailto:cankonca@ankara.edu.tr

25( Lobectomy for Turkish papillary thyroid cancer patients

frequency of lobectomy and a decrease in the use of
prophylactic central lymph node dissection following the 2015
ATA recommendations (10). However, the utilization of guideline
recommendations varies among surgeons worldwide due to
several factors. Although minimally invasive treatment
alternatives are more commonly used nowadays, aggressive
surgical interventions have not lost their significance due to the
impact of high-risk factors on LRR (11,12). There are studies in
the literature reporting that even in the cNO low-risk patient
group, when prophylactic central lymph node dissection is
performed, the rate of detecting metastatic lymph nodes is
around 50-80% (13-15). Similarly, depending on prognostic
factors determined through pathological evaluation,
approximately half of the patients who undergo lobectomy
may eventually require completion thyroidectomy (12,16).
While a more aggressive approach might detect more
significant disease, we do not know whether it has an impact
on LRR or disease-related survival. Furthermore, depending on
surgeon experience, total thyroidectomy is potentially
associated with a higher risk of complications compared to
lobectomy. Despite the lower rates of complications observed
in high-volume centers in thyroid surgery, high-volume
surgeons tend to perform lobectomy more frequently
compared to low-volume surgeons (17). Therefore, personal
and regional differences are also observed in treatment
preferences (18,19).

Consequently, there is no consensus on treatment approaches
that should be used for the low-risk patient group. Since
optimal treatment should aim for the lowest possible rates of
LRR and complications, the selection of an individualized
treatment considering patient-related factors as well as local
surgical practices becomes crucial (20,21). The aim of this study
was to evaluate the feasibility of hypothetical lobectomy based
on preoperative assessment and pathological outcomes in
patients who had undergone total thyroidectomy in a Turkish
thyroid cancer patient population.

MATERIAL and METHODS

This retrospective study included 96 patients who were oper-
ated by a single surgeon (CK) in the Department of General
Surgery, Ankara University Faculty of Medicine, between
February 2020 and May 2022, with histopathological confirma-
tion of papillary thyroid carcinoma (PTC). The study was
approved by the Ankara University Faculty of Medicine Ethics
Committee (Decision No: i04-236-23). In addition to demo-
graphic data and operative details, preoperative clinical factors
influencing surgical indication, postoperative pathological
examinations, and complications were recorded.

Riskfactors determining the type of surgery (total thyroidectomy
vs. lobectomy) were defined as tumor size, unilateral and
contralateral multifocality, presence/number and size of central
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lymph node metastasis, and extrathyroidal extension (ETE).
Tumor size and metastatic lymph node size were identified
preoperatively by ultrasonography and postoperatively by
pathological examination and were recorded based on the
largest diameters measured. Patients were classified into four
groups according to tumor size as <10 mm, 11-20 mm, 21-39
mm, and >40 mm.

In the preoperative ultrasound evaluation of the patients,
lesions that are distinct from the primary cancer focus and
suspected to have a high malignant potential (TIRADS 4 and 5)
were categorized as either multifocal or contralateral multifocal
foci, regardless of biopsy confirmation. Similarly, lymph nodes
located in the central region, showing sonographic evidence of
metastases, were classified as metastatic. Lesions with a primary
cancer diagnosis were recorded as positive for ETE if they
demonstrated sonographic evidence of exceeding the thyroid
capsule boundary or if such an extension was suspected.
During the postoperative pathological assessment, only the
involvement of primary cancer focus capsule was considered as
capsule invasion, while cases showing extension into the soft
tissue beyond the capsule were classified as ETE positivity.

Al patients included in this study underwent total
thyroidectomy. Central lymph node dissection (CLND) was
performed in all patients except those with a preoperative
cytology result classified as Bethesda 3. Based on preoperative
clinical evaluations, we formed a hypothetical patient group as
“suitable for lobectomy” with tumors measuring less than 4 cm,
without contralateral multifocality, without extrathyroidal
extension (ETE), and evaluated as cNO. Patients in this group
were further analyzed for a hypothetical need for “completion
thyroidectomy”based on their pathology results. We compared
the preoperative and postoperative rates of those risk factors
determining the type of surgery and calculated the number of
patients who would need a completion thyroidectomy if they
had been suitable for lobectomy in the preoperative evaluation.

Statistical Analysis

Descriptive statistics are presented as counts and percentages
for categorical variables, mean and standard deviations for
normally distributed continuous variables, and median
(interquartile range) for ordinal or non-normally distributed
continuous variables. The Mann-Whitney U test was used to
test the difference between two groups in terms of ordinal or
non-normally distributed continuous variables. The differences
in categorical variables were compared by using the Chi-square
orFisher’s exact test, where appropriate. Intragroup comparison,
in terms of categorical variables, was tested by the McNemar
test. p value less than 0.05 was considered significant. The R
programming language 4.2.0 was used for statistical analysis.



RESULTS

Ninety-six papillary thyroid cancer patients were included in
the study. Baseline characteristics of the patients are presented
in Table 1. Mean age of the patients was 43.8 + 13.1 years, and
81.3% of the patients were females. Mean preoperative tumor

Table 1. Baseline information of the patients

n=96
Age (years) 438 +13.1
Sex (female/male) 78(81.3)/18 (18.8)
BMI (kg/m?) 2750 £ 5.65

Graves' disease (yes/no) 3(3.1)/93 (96.9)

Hashimoto's disease (yes/no) 42 (43.8)/54 (56.3)

Bethesda classification

3 9(94)
4 8(83)
5 17 (17.7)
6 62 (64.6)
Presence of nodules other than the
primary site of cancer
None 35(36.5)
Unilateral 11(11.5)
Bilateral 50(52.1)

Thyroid volume (mL) 17.50 (14.00)

Pathological aggressive variant (yes/no) 11 (11.5)/85 (88.5)

Capsule invasion (yes/no) 29 (30.2)/67 (69.8)
Central lymphatic dissection
None 9(94)
Unilateral 63 (65.6)
Bilateral 24 (25.0)

Number of harvested central lymph nodes 12.00 (12.00)

RLN paralysis

None 96 (100)
Temporary (<12 months) 0(0)
Permanent (>12 months) 0(0)
Hypoparathyroidism
None 73 (76)
Temporary-Short term (<1 month) 18 (18.8)
Temporary-Long term (<12 months) 5(5.2)
Permanent (>12 months) 0(0)
Neck hematoma (yes/no) 0 (0)/96 (100)

BMI: Body mass index, RLN: Recurrent laryngeal nerve.
All data are represented as either mean = SD or median (IQR) or number
(percentage).
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size was 15.65 + 11.91 mm. While 41 (42.7%) patients were
suspected to have micropapillary thyroid cancer, only five
(5.2%) patients had a preoperative tumor size of >40 mm.
Contralateral multifocal tumor was considered probable in nine
(9.4%) patients and ETE in 12 (12.5%) patients at the preopera-
tive evaluation. The number of patients with cN1 in central
lymph node evaluation was 31 (32.3%) (Table 2).

In the postoperative pathological evaluation, aggressive
subtypes of papillary thyroid cancer were detected in 11
(11.5%) patients, which included tall cell variant in nine (9.4%)
and diffuse sclerosing variant in two (2.1%). Mean postoperative
tumor size was 15.25 + 12.96 mm, and 38 (39.6%) patients had
papillary microcancer while only three (3.1%) patients had a
tumor size of >40 mm. ETE was present in 10 (10.4%) patients.
Unilateral or bilateral CLND was performed in 90.6% of the
patients, and central lymph node metastasis was detected in 46
(47.9%) (Table 2).

In terms of postoperative complications, no cases of recurrent
laryngeal nerve (RLN) paralysis, permanent hypoparathyroidism,
or postoperative neck hematoma were observed. However,
temporary hypoparathyroidism developed in 23 (24%) and only
five (5.2%) had hypoparathyroidism lasting for more than one
month (Table 1).

The rate of risk factors influencing the decision on the type of
surgery (lobectomy vs. total thyroidectomy) as multifocality,
contralateral multifocality, presence of central lymph node
metastasis, and number of central metastatic lymph nodes
were significantly different between preoperative and
postoperative evaluations. There were significantly higher rates
of multifocality, contralateral multifocality, presence of central
lymph node metastasis, and number of central metastatic
lymph nodes in postoperative examination when compared to
preoperative evaluation (Table 2). The number of patients
preoperatively determined to be suitable for lobectomy
significantly decreased from 51 (53.1%) to 24 (25%) when
postoperative pathological examination was carried out
(p< 0.001). The rate of ETE and the size of central metastatic
lymph node were similar between preoperative and
postoperative evaluations (Table 2). When the differences in
those prognostic factors were analyzed pre-and postoperatively
in the "hypothetical” suitable for lobectomy patient group only
(n= 51), significant differences were observed in multifocality,
contralateral multifocality, presence of central lymph node
metastasis, number of metastatic central lymph nodes, and size
of metastatic central lymph nodes (Table 2). If lobectomy had
been performed in those 51 patients according to the
preoperative evaluation results, 27 (52.9%) patients would have
required a completion thyroidectomy based on postoperative
findings.

Turk J Surg 2023; 39 (3): 249-257
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Table 2. The characteristics of changes in high-risk factors in preoperative and postoperative evaluations in all patients and patients suitable for
lobectomy
Preoperative evaluation | Postoperative evaluation p
Tumor size (mm) 11.70 (12.00) 12.00 (11.75) 0.336
<10 mm 41 (42.7) 38(39.6)
11-20 mm 4 (35.4) 37 (38.5)
0.278
21-39 mm 6(16.7) 18 (18.8)
>40 mm 5(52) 337
Multifocality 8(18.8) 45 (46.9) <0.001
All patients (n=96)
Contralateral multifocality 9(94) 36 (37.5) <0.001
ETE 2(125) 10 (104) 0.824
Central lymph node metastasis 1(32.3) 46 (47.9) 0.014
Metastatic central lymph node count 0.00 (1.00) 0.00 (3.00) <0.001
Metastatic central lymph node size (mm) 0.00 (5.00) 0.00 (2.50) 0.655
Number of patients eligible for lobectomy 51(53.1) 24 (25.0) <0.001
Tumor Size (mm) 11.00 (12.00) 11.00 (13.00) 0483
<10 mm 25 (49) 23 (45.1)
11-20 mm 16 (31.4) 17 (333)
0337
21-39 mm 7(13.7) 10 (19.6)
>40 mm 3(59) 1)
Lobectomy eligible . .
patients (n=51) Multifocality 4(7.8) 9(373) <0.001
Contralateral multifocality 0(0) 3(255) <0.001
ETE 0(0) 359 0.083
Central lymph node metastasis 0(0) 6(31.4) <0.001
Metastatic central lymph node count 0.00 (0.00) 0.00 (1.00) <0.001
Metastatic central lymph node size (mm) 0.00 (0.00) 0.00 (0.80) <0.001
ETE: Extrathyroidal extension.
All data are represented as either median (IQR) or number (percentage).
To determine whether preoperative tumor size had an impact DISCUSSION

on surgical selection, patients were grouped based on
preoperative tumor size (<10 mm, 11-20 mm, 21-39 mm) to
compare for the postoperative presence of high-risk factors.

When preoperative tumor sizes were <10 mm, postoperative
presence, number and size of central lymph node metastasis
were higherin the total thyroidectomy eligible group compared
to the lobectomy eligible group, while they had similar
postoperative rates of multifocality, contralateral multifocality,
capsule invasion, ETE and the presence of an aggressive variant
(Table 3). No significant differences in the postoperative
presence of any of the high-risk factors were found between
the “lobectomy eligible” and “total thyroidectomy eligible”
groups, with the exception of a higher rate of contralateral
multifocality in the 11-20 mm group in total thyroidectomy
eligible patients (Table 3).

Turk J Surg 2023; 39 (3): 249-257

In our study, we found that if hypothetical lobectomy had been
performed in eligible patients according to preoperative evalu-
ation, 52.9% of those patients would have required a comple-
tion thyroidectomy based on postoperative findings. To the
best of our knowledge, this is the first study in the Turkish
population that compares high-risk factors as multifocality,
contralateral multifocality, ETE and central lymph node metas-
tasis in the preoperative assessment as an indicator of proper
surgical selection.

In our study, we determined rates of high-risk factors in the
postoperative evaluation of our patient population. We found
that mean tumor size was 1525 mm and multifocality was
present in 46.9%, contralateral multifocality in 37.5%, capsule
invasion in 30.2%, ETE in 10.4%, and central lymph node
metastasis in 47.9% of our cases. In a study examining 20 years
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Table 3. Comparison of postoperative tumor characteristics in patients eligible for hypothetical lobectomy and total thyroidectomy based on
preoperative tumor sizes
Lobectomy eligible patients Total thyroidectomy eligible patients

<10 mm, | 11-20 mm, 21-39 <10 mm, | 11-20 mm, | 21-39 mm,
Postoperative presence of n=25 n=16 mm, n=7 n=16 n=18 n=9 *p1 **p2 **¥¥p3
Multifocality 12 (48.0) 5(313) 1(14.3) 7(43.8) 11(61.1) 6 (66.7) 0.790 0.082 0.060
Contralateral multifocality 8(32.0) 3(188) 1(14.3) 5(313) 10 (55.6) 6 (66.7) 0.960 0.028 0.060
Capsule invasion 7(28.0) 5(313) 2(286) 3(18.8) 7(389) 4 (44.4) 0.712 0.642 0633
ETE 1(4.0) 2(12.5) 0(0.0) 1(6.3) 4(224) 2(222) 1.000 0.660 0475
Presence of pathological 4(16.0) 0(0.0) 1(14.3) 3(188) 2(11.1) 1T01.1) 1.000 0487 1.000
aggressive variant
Central lymph node metasta- 8(32.0) 5(31.3) 3429 12(75) 11(61.1) 6 (66.7) 0.007 | 0.082 0615
sis
Metastatic central lymph 0.00 (1.00) | 0.00 (1.00) | 0.00(2.00) | 2.00 (4.00) | 2.00(4.00) | 500 (8.00) | 0.007 0.117 0.142
node count
Metastatic central lymph 0.00 (0.80) | 0.00 (0.50) | 0.00 (4.00) | 2.30(3.58) | 0.55(3.50) | 2.20(8.00) | 0.001 0.095 0.252
node size (mm)
ETE: Extrathyroidal extension.
All data are represented as either median (IQR) or number (percentage).
*plLTvs TTin <10 mm.
**p2: LTvs TTin 11-20 mm.
***p3: LT vs TTin 21-39 mm.

of pathological data on PTC in the Turkish population and with
demographic data closely resembling our study, an average
tumor size of 12 mm has been reported in 726 PTC patients,
and the rates of multifocality, capsule invasion, ETE, and central
lymph node metastasis have been reported as 31%, 24%, 13%,
and 7.9%, respectively (22). However, in this study, 85% of PTC
patients underwent total thyroidectomy and 7.9% underwent
CLND. In a similar study comparing the characteristics of
familial and sporadic PTC in the Turkish population, it has been
reported thatin all patients who underwent total thyroidectomy,
the rate of multifocality was 42.6%, bilateral multifocality was
29.1%, ETE was 19.0%, and central lymph node metastasis was
22.1% (23). Furthermore, in another study examining the
relationship between BRAF mutation and clinicopathological
factors in the Turkish population, the rate of multifocality has
been reported as 52%, while the rates of ETE, capsule invasion,
and central lymph node metastasis have been reported to be
lower compared to our study (24). While these studies are
comparable in terms of primary tumor characteristics, the
variability in multifocality and central lymph node metastasis
might be attributed to different rates of total thyroidectomy
(the extent of thyroidectomy) and CLND applied to the patients
in each study. In this regard, we believe that our study reflects a
more reliable data in the Turkish population due to the use of
total thyroidectomy in every patient and the higher rate of
CLND carried out.

In our study, central lymph node metastasis was observed in
almost every other patient (47.9%) in the pathological
evaluation, and contralateral multifocality was observed in one
out of every three (37.5%) patients. Furthermore, significant
differences were observed between the preoperative and
postoperative evaluations of all patients, specifically in those
who were suitable for lobectomy, in terms of multifocality,
contralateral multifocality, presence and the number of central
lymph node metastasis. Clinical reflection of lower detection
rates of those game changer high-risk factors is the necessity of
completion thyroidectomy. We determined that a total of
52.9% of the patients would have required a completion
thyroidectomy if they had undergone a lobectomy based on
their preoperative evaluation. Several studies in the literature
have reported consistent results with our findings. In a study
including 30.180 papillary thyroid microcarcinoma (PTMC)
cases, where CLND was performed in 52%, there was a 19%
incidence of high-risk factors identified through pathological
evaluation (11). In another study evaluating 301 low-risk PTC
patients with tumor sizes between 1-4 cm, 15% of the patients
transitioned from the low-risk group to the intermediate or
high-risk group based on postoperative evaluation (25).
Similarly, in another study including 1513 patients with tumor
sizes between 1-4 cm, 42.8% of patients had unknown high-risk
factors identified postoperatively (26). Bakkar et al. have
reported that among 245 patients with tumor sizes between
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1-4 cm who were suitable for lobectomy, the rate of identifying
one or more high-risk factors requiring completion
thyroidectomy was 59% (12). In a recent study including 152
patients meeting the criteria for lobectomy according to the
ATA guidelines and of whom 724% underwent total
thyroidectomy, it has been reported that 61.8% of the patients
had high-risk factors detected in postoperative evaluation.
Accordingly, the authors have suggested that preoperative
staging was inadequate in identifying those factors and
recommended a more frequent use of total thyroidectomy (20).
In a study by Wouter et al. involving 287 lobectomy-eligible
patients with tumor sizes between 1-4 cm and without CLND,
43% of the patients required completion thyroidectomy based
on lobectomy pathology (16). In another study reporting the
need for completion thyroidectomy in 43.5% of cases, the
authors have argued that total thyroidectomy, when performed
in high-volume centers, remains a valid treatment option with
low complication rates for low-risk patients with tumor sizes
between 1-4 cm (27). These findings suggest that despite the
advancements in technology and techniques, we still cannot
accurately stage patients during the preoperative period and
eliminate the need for a completion thyroidectomy.

In our study, when patients eligible for lobectomy and total
thyroidectomy were compared for the postoperative presence
of high-risk factors based on preoperative tumor sizes, no
significant differences were found between the groups in terms
of multifocality, ETE, or the presence of pathological aggressive
variants. In the total thyroidectomy eligible group, when
compared to the lobectomy eligible group, the frequency of
central lymph node metastasis was higher in tumors measuring
10 mm and below, and the frequency of contralateral
multifocality was higher in tumors measuring 11-20 mm. In the
comparison of patients with PTMC, similar postoperative high-
risk factors were observed between patients suitable for
lobectomy and those suitable for total thyroidectomy, except
for the rate of central lymph node metastasis and the number
of metastatic lymph nodes. This finding supports the idea that
the postoperative presence of most high-risk factors is irrelevant
to tumor size for tumors under 40 mm. It also implies that the
preoperative staging criteria are insufficient because they
attempt to group patients with similar risk factors. This result is
consistent with the recent discussion on the categorization of
tumor size as a prognostic factor in the literature. For instance,
Barbaro et al's review, which utilizes studies cited as references
in the guidelines, highlights that the literature supports the use
of lobectomy for PTMC, indicating that a “grey zone” still exists
for tumors between 1-2 cm in size, and emphasizing an
increased risk of LRR in tumors sized between 2-4 cm (28). In
the study by Kiss et. al, it has been reported that tumor size,
except for angioinvasion, was not a significant predictor for the
presence of postoperative risk factors (20). In another study
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evaluating 906 patients with PTC and pathologic N1 metastasis,
it has been reported that total thyroidectomy was associated
with better survival outcomes compared to lobectomy in
patients with more than five lymph node metastases and
metastatic lymph node sizes between 2-5 mm (29). In a Korean
study analyzing data from 3282 patients with tumor sizes
below 2 cm, it has been found that patients who underwent
lobectomy had higher rates of long-term recurrence in cases
where the tumor size was larger than 18 mm, there were two or
more lymph node metastases, or bilateral tumors were present.
Based on these findings, total thyroidectomy has been
suggested as a potential approach to prevent reoperations in
these patients (30).

Aggressive interventions may be associated with a higher rate
of complications. Our study results show that none of the
patients experienced neck hematoma, permanent
hypoparathyroidism, or temporary or permanent RLN paralysis.
Additionally, the rate of temporary hypoparathyroidism lasting
longer than one month was only 5.2%. These findings support
the suggestion that in high-volume centers like ours, aggressive
surgical interventions can be performed with low complication
rates. A similar topic has been discussed in a review by Liu et al,,
which included treatment guidelines, and it has been stated
that high-volume surgeons have significantly lower
complication rates compared to intermediate and low-volume
surgeons. According to the review, total thyroidectomy is
emphasized for 1-4 cm tumors by high-volume surgeons in
Europe andKorea, whilethe Japanese guidelinesrecommending
lobectomy clarify that they are not intended for experts.
Therefore, they have highlighted that in the decision-making
process of surgery, which is influenced by many factors, a
personalized approach for each patient is more appropriate
(21).Certainly, the complication rate alone cannot be considered
as the sole determinant in this decision.

The guideline recommendations on surgical selection are
molded by local surgical practices as well as patient-related
factors. In a multidisciplinary survey conducted by Makay et al.
in Turkiye, it has been reported that total thyroidectomy was
more prominent in patients with PTMC, while routine central
neck dissection was not commonly preferred by general
surgeons. The authors have reported that there were differing
opinions among disciplines regarding these variable
preferences in the country (18). In a study examining the
impact of the 2015 ATA guidelines, Conroy et al. have found
there was an increase in the incidence of lobectomy, but total
thyroidectomy was still recommended in 67.9% of low-risk
patients after the publication of the 2015 ATA guidelines (10).
Moreover, a recent review suggests that total thyroidectomy
should be favored in cases where high-risk factors cannot be
meticulously evaluated (31). The diversity of surgical approaches



in the literature emphasizes the importance of a tailored
treatment for each individual patient in each different setting.
Considering that recurrences and repeated surgical
interventions are the most common issues affecting the quality
of life in patients with thyroid cancer, and that approximately
two-thirds of patients after lobectomy require replacement
therapy to maintain TSH levels below 2.0 plU/mL, it might be
suggested that total thyroidectomy performed in high-volume
centers may offer a more reliable treatment option with lower
complication rates than lobectomy (31,32).

The study exhibits several strengths, including the consistent
implementation of total thyroidectomy in all patients and a
high rate of CLND (90.6%). These factors are expected to yield
more reliable results when evaluating pathological high-risk
factors compared to studies that adopt lobectomy or have a
lower rate of CLND. The single-surgeon approach also ensures
standardization in thyroidectomy technique and the extent of
lymphatic dissection. However, certain limitations should be
acknowledged. Due to the study design, it was not possible to
explore the relationship between high-risk factors and LRR or
disease-free survival. Additionally, the lack of information on
patients’ family history of thyroid cancer and BRAF mutation
statusrestricted the investigation of theirimpact on pathological
risk factors. Moreover, as surgical procedures were solely
performed by a single high-volume surgeon, thus the overall
complication rates associated with total thyroidectomy might
not be entirely represented.

CONCLUSION

Our findings indicate that nearly half of the patients undergo-
ing lobectomy would require a completion thyroidectomy and
that the patient population categorized as low risk based on
certain criteria may not differ significantly from the group that
does not meet the indications for lobectomy. Therefore, total
thyroidectomy remains a safer option compared to lobectomy,
particularly in high-volume centers for tumors measuring less
than 40 mm. In each context, surgical and patient specific crite-
ria must be considered individually to make a tailored surgical
decision.
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Papiller tiroid kanseri tedavisinde lobektomi Tiirk popiilasyonuna ne kadar uygun?
Klinikopatolojik bir degerlendirme

Can Konca

Ankara Universitesi Tip Fakdiltesi, Genel Cerrahi Anabilim Dali, Ankara, Tirkiye

OZET

Giris ve Amag: Gunumuzde, papiller tiroid kanseri (PTK) tedavisinde lobektominin daha sik kullanimi 6nerilmektedir. Fakat lokorejyonel rekiirens
ve komplikasyon ylikinin optimal dengesinin saglanmasi gereken bu durumda literatirde halen celiskili sonuglar bulunmaktadir. Bu calismanin
amaci total tiroidektomi uygulanmis PTK'li Tiirk popuilasyonunda saptanan yuksek risk faktorlerinin varsayimsal olarak uygulanacak lobektomi
kararina etkisinin degerlendirilmesidir.

Gereg ve Yontem: Bu calismada PTK nedeniyle total tiroidektomi yapilmis 96 PTK hastasinin verileri retrospektif olarak incelendi. Preoperatif
ve postoperatif degerlendirme farkliliklari ve ylksek risk faktorlerinin (timor boyutu, multifokalite, ekstratiroidal yayilim ve santral lenf nodu
metastazi) varsayimsal olarak uygulanacak lobektomi karari Gizerindeki etkisi arastirildi.

Bulgular: Tim hastalarda ve lobektomiye uygun hastalarda multifokalite, kontralateral multifokalite ve santral lenf nodu metastazlarinin kar-
silastirlmasinda postoperatif degerlendirmeler, preoperatif degerlendirmelere gore anlamli daha ytiksek saptandi. Sonug olarak, varsayimsal
lobektomiye uygun olan 51 hastanin %52,9'unda postoperatif degerlendirme sonunda tamamlayici tiroidektomi gerekecegi gozlendi. Ayrica,
lobektomi ve total tiroidektomiye uygun hastalarda timd&r boyutuna dayali gruplandirmanin karsilastirmalarinda, <10 mm tiimérler icin santral
lenf nodu metastazi ve 11-20 mm arasinda kontralateral multifokalite farklihgi disinda benzer yiiksek risk faktorii dagilimi saptandi.

Sonug: Tirk poptilasyonunda PTC tedavisinde lobektomiye uygun olarak degerlendirilen hastalarin yaklasik yarisinda tamamlayici tiroidektomi
gerekecegi gozlenmistir. Hasta ve cerrahla ilgili bircok faktoriin etkili oldugu tedavi kararinda her hasta ayn ayri degerlendirilmelidir.

Anahtar Kelimeler: Papiller tiroid karsinomu, tiroid, tiroid kanseri, tiroidektomi
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Feasibility of totally extraperitoneal inguinal hernia
repair in patients with previous prostatectomy
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ABSTRACT

Objective: Laparoscopic totally extraperitoneal inguinal hernia repair (TEP) surgery technique includes three key steps: reaching the preperitoneal
space, reducing hernias, and placement of mesh. However, reaching the preperitoneal space can be complicated in patients with previous lower ab-
dominal surgeries. This study aimed to assess the feasibility of laparoscopic inguinal TEP in patients with previous prostatectomies.

Material and Methods: Inguinal hernia patients who underwent laparoscopic TEP between January 2015 and February 2021 at Kog University Faculty
of Medicine, Department of General Surgery, were included in this retrospective study. The operations were performed by five senior surgeons expe-
rienced in laparoscopy. Patients were divided into two study groups, as the radical prostatectomy (RP) group which included patients with previous
prostatectomy non-RP which included patients without previous radical prostatectomy. Operative time (OT), length of hospital stay (LOS), and postop-
erative complications were compared within two groups.

Results: Three hundred and forty-nine patients underwent laparoscopic TEP, and 27 had previous prostatectomies. Among them, 190 patients had
unilateral inguinal hernias, and 159 had bilateral inguinal hernias. Mean age of the patients in the non-RP and RP groups was 58.1 + 14.7 and 73.9 + 9.6
years, respectively. Only one (3.7%) case was complicated with urinary tract infection in the RP group, and 10 (3.1%) were complicated in the non-RP
group. Complications for the non-RP group include hematomas in six cases, urinary tract infection in three cases, and urinary retention in one case. No
significant difference in mean operative time was seen between non-RP and RP groups (p= 0.43). There was no significant difference in the means of
the length of hospital stay between the two groups (p=0.7).

Conclusion: Laparoscopic TEP in patients with a previous prostatectomy can be performed safely without prolonging the operative time and increas-
ing the length of hospital stay.

Keywords: Inguinal hernia, laparoscopic inguinal hernia surgery, benign prostate hyperplasia, totally extraperitoneal hernia repair

INTRODUCTION

Inguinal hernia (IH) is the most prevalent type of abdominal wall hernia, account-
ing for 75% of all cases. It is a frequent part of daily general surgery practice, with
the lifetime risk of developing an IH standing at 27% for men and 3% for women
(1). Risk factors include male sex, advanced age, patent processus vaginalis, chron-
ic cough-induced increases in intraabdominal pressure, systemic connective tissue
disorders, benign prostatic hyperplasia, constipation, smoking, and lower midline
incision surgery (2-4).

Prostate cancer ranks one of the most common cancers among men worldwide,
including Turkiye, where 19.444 new cases were diagnosed in 2020 (5). Open-
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laparoscopic or robotic radical prostatectomy (RP) is the primary treatment for
non-metastatic prostate cancer (6). Due to its proximity and shared anatomy, there
is an inevitable causal relationship between RP and IH. Previous studies have
revealed that RP can quadruple the long-term incidence of IH, with incidence rates
varying based on the surgical approach: 13.7% post-open surgery, 7.5% post-lapa-
roscopic surgery, and 7.9% post-robotic surgery (7,8).

Recent guidelines highlight the laparo-endoscopic technique, incorporating total-
ly extraperitoneal (TEP), and transabdominal preperitoneal (TAPP), as one of the
most effective approaches to treat IH (9). These techniques have replaced open
techniques due to advantages such as lower risk of postoperative pain and numb-
ness, shorter recovery time, and earlier return to work (10-12). However, studies
have indicated that patients with a history of abdominal surgery, such as prosta-
tectomy, may face a higher risk of post and perioperative complications when
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undergoing endo-laparoscopic surgery (13-15). On the other
hand, some studies attempted to prove the feasibility of
endo-laparoscopic techniques in a patient with previous lower
abdominal surgery (16,17).

Therefore, data in the literature about the feasibility of laparo-
scopic TEP in patients with prostatectomy is still controversial,
and there is no consensus on the optimal technique. In addi-
tion, reported data in the literature come from studies with
surgeons at various levels of expertise, which might impact the
results of such a technically challenging procedure (13,18-20).
In this study, it was aimed to present the results of TEP done by
experienced surgeons on patients with a previous history of
prostatectomy and compare the outcomes to those without a
prostatectomy.

MATERIAL and METHODS

This single-center, retrospective study was conducted at the
Department of General Surgery, Ko¢ University Facuty of
Medicine, between January 2015 and January 2021. Male
patients who underwent TEP due to IH in the study period were
included in this study. Patients undergoing concurrent surgery
and those found to have other concomitant groin hernias (fem-
oral, sportsman) intraoperatively were excluded. Five experi-
enced laparoscopic surgeons (>50 cases/year) performed all
operations. Patients with a history of prostatectomy and those
without a history of prostatectomy or any other abdominal
surgery (non-RP) were compared.

Patient demographics (sex, age, BMI and comorbidities), periop-
erative outcomes (hernia location, operative time, and intraop-
erative complications), and postoperative results (length of the
hospital stay, recurrence of the hernia, postoperative complica-
tions such as hematoma formation, urinary tract infection, and
mesh infection) graded in Clavien-Dindo classification were
noted for both groups. The primary outcome was peri/postop-
erative complications; the secondary outcome was the length
of the hospital stay (LOS) and operative time (OT). Operative
time is defined as the duration from the initiation of anesthesia
until extubation.

The study protocol was approved by the local institutional
review board of Kog¢ University (approval code: 2022.440.
IRB1.166). This study was conducted in accordance with the
1964 Helsinki Declaration. Written informed consent was
obtained from all subjects before their participation, and all
methods were carried out per our institutional review board's
relevant guidelines and regulations.

Descriptive statistics were used to identify the mean and stan-
dard deviation groups. Operative time and LOS were tested for
normality using the Shapiro-Wilk test, and both parameters
were non-normally distributed. Non-parametric Mann-Whitney
U test was used to compare two groups in means of LOS and
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OT separately for bilateral and unilateral IH. The Chi-square test
was used to compare postoperative complications between
the two groups. A p-value <0.05 was considered statistically
significant.

The surgical procedure was performed as follows: A short
oblique incision just inferolateral to the umbilicus on the hernia
site was made, and the anterior rectus sheath was opened with
the help of S retractors. Ten mm trocar was inserted, and a 30°
10 mm laparoscope was introduced. Two 5 mm operating ports
were placed in the lower abdominal midline just above the
pubis and in-between via the linea alba. Telescopic dissection
under direct vision was used to reduce the possibility of perito-
neal tearing due to scarring. The surgical technique was similar,
independent of the prior history of prostatectomy. A combina-
tion of sharp and blunt dissection was employed to clear the
area until reaching the subumbilical area superiorly, space of
Retzius inferiorly, and psoas muscle inferolateral. lliac vessels
were carefully dissected. A polypropylene mesh of appropriate
size was fixed to the periosteum of the superior pubic ramus
using penetrative titanium tacs. Lateral fixation was not
employed to allow any subsequent mesh contraction without
impediment. The decision for drain placement was based on
the surgeon'’s experience and the risk of bleeding.

RESULTS

From 2014 to 2021, 414 patients underwent laparoscopic IH
repair at our single-center institution. Among them, 36 (8.6%)
patients were treated directly with TAPP procedures, while 378
(91.4%) initially underwent TEP. During the TEP procedure, the
operation was converted to open or TAPP in 29 (5.2%) patients,
specifically 17 to open and 12 to TAPP. There was no significant
difference between the two groups in conversion rate
(p=0.72). Successful TEP was carried out from initiation to com-
pletion in 349 patients. Subsequently, these TEP patients were
classified as right-sided (n= 107, 32.4%), left-sided (n= 82,
22.9%), and bilateral (n= 160, 44.7%).

The first group, RP, comprised 27 (7.5%) patients, whereas the
control group, non-RP, encompassed 322 (92.5%) patients. Of
the 27 patients in the RP group, 20 underwent minimally inva-
sive surgery while seven patients under went open prostatec-
tomy. For the 20 patients (out of the 27) for whom data is
available, the average duration between radical prostatectomy
and inguinal hernia repair is 44.5 months, with a standard devi-
ation of 20.51 months. The RP group demonstrated a signifi-
cantly higher mean age compared to the non-RP group, while
a higher BMI was notably prevalent in the non-RP group
(Table 1).

In terms of perioperative complications, the RP group exhibit-
ed a statistically significant increase in peritoneal tear rates
(33.3%) compared to the non-RP group (11.2%) (Figure 1).
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Table 1. Patient characteristics

Parameters Non-RP (n=322) RP (n=27) P
Age 581 + 147 739496 <0.001
BMI 265+ 34 255421 0.024
ASA score

1 174 (53.9%) 7 (25.9%)

2 130 (40.5%) 17 (63%) 0.018
3 18 (5.6%) 3(11.1%)

Clavien-Dindo score

1 311 (96.5%) 25 (92.6%)

2 10 (3.1%) 2 (7.4%) 0.481
3 1(0.3%) 0

Comorbidities

COPD presence 7 (2.2%) 2 (7.4%) 0.099
DM presence 62 (19.3%) 9 (33.3%) 0.081
Hypertension presence 111 (34.5%) 14 (51.9%) 0.070
Repair location

Unilateral 175 (54.2%) 15 (55.6%)

Bilateral 147(45.8%) 12 (44.4%) 0892
Postoperative complication 10 (3.1%) 1(3.7%)

Hematoma 6 0

Urinary tract infection 3 1 0868
Urinary retention 1 0

Conversion 27 (8.3%) 2 (%7.4) 0.722
Length of hospital stay 1.1 1.2 0.673
Operative time 824 +£404 83.7 £36.5 0438

ASA: American Society of Anesthesiologists, BMI: Body mass index, COPD: Chronic obstructive pulmonary disease, DM: Diabetes mellitus.
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Figure 1. Peritoneal tear was found statistically correlated with the presence of prior
prostatectomy (p< 0.001).

RP: Radical prostatectomy, Non-RP: Non-radical prostatectomy.
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Table 2. Operative time comparison in terms of prostatectomy and peritoneal tear

Peritoneal tear Intact peritoneum P
RP 104 + 47 73+26 0.022
Non-RP 133 £ 54 76 £33 <0.001

RP: Radical prostatectomy, Non-RP: Non-radical prostatectomy.

Postoperative complication rates were comparable between
the two groups, with rates of 3.1% in the non-RP group and
3.7% in the RP group, respectively (p= 0.869).

No statistically significant association was identified between
the location of the IH and a history of radical prostatectomy
(p=0.892). Furthermore, no statistical significance was found in
LOS and OT, with respective p-values of 0.673 and 0.438. For
patients with a history of prostatectomy: mean operative time
for unilateral hernia repairs was 75.5 + 34.6 minutes, and for
bilateral hernia repairs, it was 90.9 + 44.5 minutes. The differ-
ence between these times was found to be statistically signifi-
cant (p= 0.023).

A separate analysis for the presence of a peritoneal tear in both
RP and non-RP groups showed statistical significance with
respect to OT. In the RP group, OT was 104 + 47 minutes with a
peritoneal tear and 73 + 26 minutes without (p= 0.022).
Similarly, in the non-RP group, OT was significantly longer in the
presence of a peritoneal tear (133 + 54 minutes) than without
(76 + 33 minutes) (p< 0.001) (Table 2).

DISCUSSION

Endo-laparoscopic hernia repair approaches typically fall into
two categories: TEP and TAPP procedures. Prior studies compar-
ing the two techniques have shown that each procedure has
advantages and disadvantages, yet there is no clear indication
of superiority based on outcomes (21,22). At our institution, we
have primarily chosen TEP as the preferred technique for IH
repair due to its lower invasiveness, non-exposure of intraab-
dominal organs, and more accurate anatomical visualization.
While TEP and TAPP are accepted as suitable options for hernia
recurrence and chronic pain, many surgeons often choose TEP
to avoid peritoneal entry (23).

However, performing TEP can present challenges in patients
with a history of lower abdominal surgery, such as RP, due to
extensive preperitoneal scarring and adhesion. This has result-
ed in the ongoing discourse on the appropriateness of mini-
mally invasive IH repair in patients with prior RP (18-20). A study
by Prassas et al. has demonstrated inferior outcomes in intra-
and postoperative complications for patients with a history of
abdominal surgery undergoing TEP compared to those with-
out such a history, suggesting a possible preference for open
techniques due to higher complication rates (14). Our findings
also indicated an increased perioperative complication risk in

patients with a history of prostatectomy, although it did not
achieve statistical significance. However, this heightened risk
may not solely result from the previous prostatectomy; mean
age of the RP group was 73, and advancing age is a recognized
risk factor for peri- and postoperative complications following
any surgery. Our results regarding postoperative complications
were in alignment with the study by Trawa et al (15). In compar-
ison to our findings, the variability in surgeon familiarity and
experience, along with the number of experienced surgeons,
could partially explain discrepancies in the results. These factors
contribute to the diversity of outcomes and increase the likeli-
hood of external validation. Further, recent studies have validat-
ed the feasibility of TEP in patients with a history of prostatec-
tomy, suggesting that experienced surgeons can effectively
perform the TEP procedure in this population (13,15,16,18-20).

Studies have also indicated that OT is significantly longer in
patients with a history of prostatectomy (21,22,24). Compared
to reported operative times of 82.4 + 404 and 83.7 + 36.5 for
non-RP and RP groups, respectively, our operative times were
more protracted. This discrepancy may be attributed to our
recording of OT from the initiation of anesthesia to extubation.
Additionally, consistent with Prassas et al., we note that a wide
range of operative times is documented in the literature
(14,18,19). However, we were able to corroborate findings from
previous studies demonstrating longer operative times in
patients experiencing peritoneal tears during surgery (16,17,19).

The incidence of peritoneal tear during surgery appears to be
elevated in patients with a history of prostatectomy. Moreover,
if a peritoneal tear occurs during the TEP procedure, it is likely
to extend the OT, regardless of the patient’s prostatectomy
history. Peritoneal tears during TEP repair can introduce compli-
cations, and the altered anatomy and scarring in the pelvic
region of patients with a history of prostatectomy may height-
en this risk (25). The presence of adhesions and fibrosis in the
pelvic area can make the dissection of the preperitoneal space
more challenging and increase the risk of inadvertent peritone-
al tear (25). In addition, a peritoneal tear can be a marker of
underlying factors that contribute to increased OT. For exam-
ple, peritoneal tears may be more common in patients with a
history of prostatectomy due to altered anatomy and scarring
in the pelvic region. These factors can make the dissection and
repair of peritoneal tears more challenging, leading to increased
OoT.
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Despite its limitations, our study offers valuable insights. It is a
single-center, retrospective observational study with a relative-
ly limited patient number (n= 349), and the three-month fol-
low-up period may not be sufficient for detecting postopera-
tive IH recurrence, a significant complication. Subgroup analysis
could not be performed due to the limited number of previous
prostatectomies. Nevertheless, this study’s robustness derives
from the IH repairs performed by experienced surgeons, which
enhances the variability and external validation of peri- and
postoperative complications. Further studies with more cases
are needed to evaluate the safety and feasibility.

CONCLUSION

This study demonstrated that laparoscopic TEP IH repair in pa-
tients with a prior prostatectomy history is safe, effective, and ef-
ficient when performed by experienced laparoscopic surgeons.
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Daha 6nce prostatektomi yapilmis hastalarda total ekstraperitoneal kasik fitigi onariminin
uygulanabilirligi

ibrahim H. Ozata, Serkan Sucu, Salih N. Karahan, Bilge Kaan Kilicoglu, Mekselina Kalender, Furkan Camci, Emre Ozoran, Emre Bozkurt,
Derya S. Uymaz, Orhan Agcaoglu, Emre Balik

Kog Universitesi Tip Fakdiltesi, Genel Cerrahi Anabilim Dali, istanbul, Tirkiye

OZET

Giris ve Amag: Laparoskopik total ekstraperitoneal kasik fitigi onarimi (TEP) G¢ temel adimi icerir: preperitoneal bosluga ulasmak, fitik kesesini
distrmek ve mesh yerlestirmek. Ancak daha 6nce alt karin ameliyati gecirmis hastalarda preperitoneal bosluga ulasmak karmasik olabilir. Bu
calisma, daha énce prostatektomi gecirmis hastalarda laparoskopik TEP ameliyatinin uygulanabilirligini degerlendirmeyi amagladi.

Gereg ve Yontem: Kog¢ Universitesi Tip Fakiiltesi Genel Cerrahi Anabilim Dalinda Ocak 2015 ile Subat 2021 tarihleri arasinda laparoskopik TEP
ameliyati yapilan kasik fitigi hastalari bu retrospektif calismaya dahil edildi. Operasyonlar laparoskopi konusunda deneyimli bes kidemli cerrah
tarafindan gerceklestirildi. Hastalar, daha 6nce radikal prostatektomi yapilmamis grup (non-RP) ve prostatektomi gecirmis grup (RP) olarak iki
calisma grubuna ayrildi. Ameliyat siiresi (OT), hastanede kalis stiresi (LOS) ve ameliyat sonrasi komplikasyonlar iki grup arasinda karsilastirildi.

Bulgular: Ug yiiz kirk dokuz hastaya laparoskopik TEP uygulandi ve 27 hastanin daha énce prostatektomi 6ykiisii vardi. Bunlarin 190'inda tek
tarafli kasik fitigi, 159'unda ise iki tarafli kasik fitigi vardi. RP olmayan ve RP grubundaki hastalarin yas ortalamasi sirasiyla 58,1 + 14,7 ve 73,9 +
9,6 yildi. RP grubunda sadece bir (%3,7) olguda idrar yolu enfeksiyonu gelisirken, RP olmayan grupta 10 (%3,1) olguda komplikasyon gelisti. RP
disi grup icin komplikasyonlar arasinda alti olguda hematom, (¢ olguda idrar yolu enfeksiyonu ve bir olguda idrar retansiyonu yer almaktadir.
RP olmayan ve RP gruplari arasinda ortalama ameliyat siiresi agisindan anlamli fark gériilmedi (p= 0,43). iki grup arasinda hastanede kalis siiresi
ortalamalari acisindan anlamli fark yoktu (p=0,7).

Sonug: Prostatektomi gecirmis hastalarda laparoskopik TEP, ameliyat siiresini ve hastanede kalis stiresini uzatmadan gtivenle yapilabilir.

Anahtar Kelimeler: Kasik fitig, laparoskopik kasik fitigi cerrahisi, benign prostat hiperplazisi, total ekstraperitoneal fittk onarimi
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Metabolic and surgical factors affecting postoperative
quality of life in patients with total pancreatectomy
with or without splenectomy: Single center results

Veysel Umman@, Tufan Gi]mi]§®, Ebubekir Korucuk@, Recep Temel@, Firat Ba§gl®, Alper Uguz@, Murat Zeytunlu@

Department of General Surgery, Ege University Faculty of Medicine, izmir, Trkiye

ABSTRACT

Objective: Pancreatic resection may be required in the treatment of patients with pathologies of the pancreas. Total pancreatectomy is a major surgical
procedure with serious risk of mortality and morbidity, and patient selection is important for prognosis. The endocrine and exocrine pancreatic insuf-
ficiency that develops in patients after total pancreatectomy can lead to a serious decrease in the quality of life of the patients due to pain, diarrhea,
vomiting etc. Our aim was to evaluate the effect of total pancreatectomy with spleen preservation as well as splenectomy on the quality of life of the
patients.

Material and Methods: In our study, we retrospectively analyzed the data of patients diagnosed with pancreatic cancer, intrapapillary mucinous neo-
plasia, pancreatic neuroendocrine tumors, and chronic pancreatitis undergoing from partial to total pancreatic resections in our clinic between 12/2017
and 12/2022. Quality of life was compared using the EORTC QLQ-C30 scale.

Results: A total of 47 total pancreatectomy patients, 30 (63.8%) males and 17 (36.2%) females, were included in the study. Mean age of the patients
was 61.38 (39-83) years. Five (35.7%) patients underwent perioperative total pancreatectomy because of high risk of pancreatic fistula development
due to hard parenchyma and narrow pancreatic duct. Patients had a perioperative blood loss of 500 mL or more, and there was a statistically significant
increase in perioperative blood loss compared to patients without vascular resection (p< 0.001). Forty (85.1%) patients used enzyme preparations to
replace pancreatic enzymes.

Conclusion: After total pancreatectomy, quality of life of the patients is reduced both by surgical factors and by metabolic factors due to endocrine and
exocrine insufficiency in the postoperative period.

Keywords: Total pancreatectomy, pancreatic insufficiency, splenectomy, quality of life

INTRODUCTION

The pancreas is a vital organ in the regulation of metabolism with both endocrine
and exocrine functions (1). Pancreatic resection may be required in the treatment
of patients with pathologies such as solid or cystic tumors of the pancreas, pancre-
atic trauma, chronic hereditary pancreatitis (2-4). The resection of the pancreas can
be partial or total, depending on the pathology.

After the first successful total pancreatectomy was performed by the Viennese
surgeon Theodor Billroth in 1884, there have been many developments in
pancreatic surgery over the last century, but the high mortality and morbidity rates
have made surgeons hesitant about pancreatic surgery (5). However, there has

(G i et e Winnmem W, G 1, enveu &, llsmel been an increase in the number of pancreatic surgeries and total pancreatectomies
R, Bascl F, Uguz A, et al. Metabolic and surgical factors X " . .

affecting postoperative quality of life in patients with total in the last 2-3 decades due to new treatment modalities, surgical techniques,
pancreatectomy  with or without splenectomy: Single surgeons’ experience and knowledge, and the increase in the number of health

center results. Turk J Surg 2023; 39 (3): 264-273. L . . e
care institutions with high technology and facilities.

Total pancreatectomy is a major surgical procedure with serious risk of mortality
and morbidity, and patient selection is important for prognosis. Patient’s age,
performance status, and comorbidities are the determinants of perioperative and
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malignant tumors of the pancreas (2-4). In addition, conversion
total pancreatectomy is performed in patients who are
scheduled for partial pancreatectomy but considered to be at
high risk of developing pancreatic fistula in the postoperative
period, and completion total pancreatectomy is also performed
after complications such as postoperative bleeding and abscess
development after partial pancreatectomy (7-9).

Another reason for the high mortality and morbidity rates in
pancreatic surgery is the anatomical location of the pancreas
and the multiple gastrointestinal system (GIS) reconstructions
after resection. The retroperitoneal location of the pancreas, its
close proximity to the duodenum, its proximity to major
vascular structures, and its proximity to almost all organs in the
upper abdomen make the operation technically difficult (10,11).
Gl resections and anastomoses, biliary anastomosis and vascular
resections performed together with pancreatic resection
increase the possibility of complications in the postoperative
period and thus prolong the follow-up process (10,12).
Splenectomy is also performed together with pancreatectomy
in some patients due to the close proximity of the spleen and
its vascular structures. Patients who undergo splenectomy are
at risk for infectious diseases, such as encapsulated bacterial
infections, in which the spleen plays a protective role in the
postoperative period (13).

The exocrine pancreas is one of the most important organs in
the absorption of nutrients with the digestive enzymes it
produces. As a result, patients who undergo total
pancreatectomy develop exocrine pancreatic insufficiency and
may experience malnutrition, weight loss, persistent diarrhea
and vomiting, which can reduce quality of life and even lead to
serious morbidity and mortality (14,15). The endocrine pancreas
is responsible for the production and release of hormones that
regulate metabolism, and after total pancreatectomy, patients
will not produce insulin and will develop diabetes. Endocrine
pancreatic insufficiency leads to increased comorbidities,
continuous diet and medication use, and serious morbidities in
uncontrolled diabetes (16).

The endocrine and exocrine pancreatic insufficiency that
develops in patients after total pancreatectomy can lead to a
serious decrease in the quality of life of the patients due to
these reasons. Therefore, frequent follow-up, pain relief,
appropriate pancreatic enzyme replacement, and diabetic
treatment plans should be established in the postoperative
period to reduce mortality and morbidity and prevent
decreased quality of life (17-19).

MATERIAL and METHODS
Patient Selection and Data Collection

In our study, we retrospectively analyzed the data of patients
diagnosed with pancreatic cancer, intrapapillary mucinous
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neoplasia, pancreatic neuroendocrine tumors, and chronic
pancreatitis undergoing from partial to total pancreatic resections
in our clinic between 12/2017 and 12/2022. Demographic data,
preoperative, perioperative and postoperative data, pathological
data, current complaints if any, insulin use and prognosis of the
patients were evaluated, and performance status was determined
by the Eastern Cooperative Oncology Group (ECOG) performance
status scale, and comorbidities were determined by the American
Society of Anesthesiologists (ASA) physical status score (20,21).
Postoperative complications were determined according to the
Clavien-Dindo classification (22). Quality of life was compared
using the EORTC QLQ-C30 scale (23). Emergency total
pancreatectomies were not included in the study. Patients were
called and asked about severe diarrhea, persistent vomiting,
symptoms of weight loss suggesting exocrine pancreatic
insufficiency, use of pancreatic enzymes, and use of insulin to
assess endocrine insufficiency status. Early postoperative period
was defined as the first 30 days. Relatives of the patients with late
excitus were also called and asked about the pre-excitus period.
Quality of life scale was administered to the surviving patients to
assess both the preoperative period and the postoperative
period.

Perioperative Data

All operations were performed by the same team of surgeons
with a high level of experience in hepatobiliary surgery.
Perioperative blood loss was assessed in all patients, and there
were patients in which vascular resections were performed.
Patients with adhesions to the spleen and splenic vascular
structures or tumors invading the spleen underwent
concomitant splenectomy. Patients who underwent partial
resection and had a high risk of pancreatic fistula underwent
total pancreatectomy at the discretion of the surgeon.

Statistical Analysis

Microsoft Office Excel 2023 was used for data collection, and
SPSS version 26 (IBM, Armonk, New York, USA) was used for
analysis. Independent samples t-test (for normally distributed
data) and Mann-Whitney U test (for abnormally distributed
data) were used to compare continuous variables between the
study groups. Chi-square test was used for categorical variables.
p< 0.05 was considered statistically significant.

The study was conducted in accordance with the tenets of the
Declaration of Helsinki, and ethical approval was granted by the
Ethics Committee of Ege University Hospital with document
number 23-9.1T/26.

RESULTS

A total of 47 total pancreatectomy patients, 30 (63.8%) males
and 17 (36.2%) females, were included in the study. Mean age
of the patients was 61.38 (39-83) years. According to perfor-
mance status, 16 (34%) patients were ECOGT, 24 (51.1%)
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patients were ECOG2, seven (14.9%) patients were ECOG3. Four
(8.5%) patients were ASAT, 24 (51%) patients were ASA2, 18
(38.3%) patients were ASA3, and one (2.1%) patient was ASA4.
While 14 (29.8%) patients had no comorbidity, several patients
had multiple comorbidities as follows: 19 (40.1%) patients had
diabetes mellitus (DM), 19 (40.1%) patients had hypertension,
three (6.4%) patients had cerebrovascular disease, three (6.4%)
patients had coronary artery disease, and one (2.1%) patient
had liver cirrhosis in the preoperative period (Table 1). Mean
preoperative body mass index was 23.7. Forty-four (90.7%)
patients were operated for pancreatic mass, while three (9.3%)
patients were operated for chronic pancreatitis. Localization of
the tumor in the pancreas was in the head of the pancreas in
32 (68.1%) patients. Thirty-five (74.5%) patients underwent
simultaneous splenectomy.

When the median survival of patients who underwent
splenectomy was evaluated according to their performance, 10
(28.6%) patients were ECOGT1, 19 (54.3%) patients were ECOG2
and six (17.19%) patients were ECOG3, and it was found that
there was no significant effect on the median survival

Table 1. Characteristics and outcomes of the study group
n=47

Sex

Male 30 (63.8%)

Female 17 (36.2%)
Age (mean) 61.38 (39-83)
ECOG

1 16 (34%)

2 24 (51.1%)

3 7 (14.9%)
ASA

1 4 (8.5%)

2 24 (51.1%)

3 18 (38.3%)

4 1(2.1%)
Comorbidity

HT 19 (40.1%)

DM 19 (40.1%)

CvD 3 (6.4%)

CAD 3 (6.4%)

CIRR 1(2.1%)
Alcohol abuse 18 (38.2%)
Tobacco abuse 27 (57.4%)
Pancreas pathology

Malignancy 37 (78.7%)

IPMN 4 (8.5%)

Pancreas NET 3 (6.4%)

CcpP 3 (6.4%)
Overall survival (month) 36.61 (0-57)
Exitus 35 (74.4%)
HT: Hypertension, DM: Diabetes mellitus, CVD: Cerebrovascular disease,
CP: Chronic pancreatitis CAD: Coronary artery disease, CIRR: Cirrhosis.
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(p= 0.717). The same subgroup analysis for patients with
splenectomy was made according to ASA scores, and it was
found that three (8.6%) patients were ASAT, 18 (51.4%) patients
were ASA2, 13 (37.1%) patients were ASA3 and one (2.1%)
patient was ASA4, and there was no significant effect on
median survival (p= 0.973) (Figure 1).

Perioperative blood loss of 500 mL or more was observed in 18
(51.5%) patients who underwent splenectomy and no
significant difference was found compared to the non-
splenectomy group (p= 0.549). According to the Clavien-Dindo
classification of patients who underwent splenectomy, the
patients were stratified as follows: twenty-three (65.7%) of them
as stage 2, four (11.4%) of them as stage 3, three (8.6%) of them
as stage 4 and finally three (8.6%) of them as stage 5.
Complications that developed in these patients were
intraabdominal abscess in three (8.6%) patients, bleeding in
two (5.7%) patients, sepsis in three (8.6%) patients, and early
mortality in one (2.9%) patient; no significant difference was
found compared to the non-splenectomized group. Mean
length of hospital stay was 24.89 days in patients who
underwent splenectomy and 21.42 days in those who did not.
No significant difference was observed between the two
groups (p= 0.449). Mean survival time was 23.3 months in
patients who underwent splenectomy and 26.25 months in
patients who did not undergo splenectomy; no significant
difference was found between the two groups (p= 0.509).

Fourteen (29.7%) patients underwent partial resection prior to
total pancreatectomy. Nine (64.2%) of these patients underwent
perioperative total pancreatectomy because of positive surgical
margin after frozen section and five (35.7%) patients underwent
perioperative total pancreatectomy because of high risk of
pancreatic fistula development due to hard parenchyma and
narrow pancreatic duct.

Vascular resection with pancreatectomy was performed in 17
(36.2%) patients. According to the Clavien Dindo classification,
12 (25.5%) patients were stage 2, two (4.2%) patients were
stage 3, one (2.1%) patient was stage 4, and one (2.1%) patient
was stage 5. All of these patients had a perioperative blood loss
of 500 mL or more, and there was a statistically significant
increase in perioperative blood loss compared to patients
without vascular resection (p< 0.001). Intraabdominal bleeding
was observed in two (11.7%) patients who underwent vascular
resection in the postoperative period. The duration of
postoperative hospital stay was 23.4 (6-60) days in patients who
underwent vascular resection and 18.23 (4-61) days in those
who did not; there was no statistically significant difference in
the duration of hospital stay (p= 0.086). Overall survival was
26.3 (17-35) months in patients who underwent vascular
resection. Vascular resection had a statistically significant effect
on overall survival (p=0.019).
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Figure 1. Survival analysis according to the ASA and ECOG scores.

Of the 17 patients who underwent vascular resection, one
(5.8%) had arterial and 16 (94.2%) had venous vascular resection.
Among the patients who underwent venous vascular resection,
12 (70.6%) patients underwent portal vein resection and four
(29.4%) patients underwent superior mesenteric vein resection.
The patient who underwent arterial resection underwent right
hepatic artery resection. In this patient, the right hepatic artery
originated from the superior mesenteric artery and
reconstruction was performed by end-to-end anastomosis of
the superior mesenteric artery and the gastroduodenal artery.

In three (75%) patients who underwent superior mesenteric
vein resection, reconstruction was performed with end-to-end
anastomosis, and in one (25%) falciform ligament was used as
graft. In patients who underwent portal vein resection, eight
(66.6%) underwent end-to-end anastomosis, one (8.35%)
underwent primary repair, one (8.35%) underwent
reconstruction with round ligament graft, one (8.35%) with
splenic vein graft, and one (8.35%) with internal jugular vein
graft.
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Table 2. Consequences of pancreatic insufficiency
n=45

Persistent nausea and vomiting 23 (48.9%)
Diarrhea 17 (36.2%)
Weight loss 33 (70.2%)
Diabetes 45 (100%)
Pancreatic enzyme usage 40 (85.1%)
Insulin dependency 44(97.7%)

In 24 (51.1%) patients, perioperative blood loss was less than 500
mL, in 20 (42.6%) patients, it was 500 to 1000 mL, and in three
(6.4%) patients, it was more than 1000 mL. Perioperative blood
loss of 500 mL or more was observed in 16 (48.4%) patients with
comorbidities; there was no statistically significant difference
between them and patients without comorbidities (p= 0.98).
Mean length of postoperative hospital stay was 20.69 (4-60) days
in patients with perioperative blood loss of 500 mL or more and
18.23 (4-61) days in patients without perioperative blood loss.
There was no statistically significant difference (p=0.42).

According to Clavien-Dindo classification, 32 (68.1%) patients
developed stage 2, five (10.6%) stage 3, three (6.4%) stage 4 and
four (8.5%) stage 5 complications in the postoperative period.
Five (10.6%) patients had postoperative intraabdominal abscess,
two (4.3%) patients had bleeding during follow-up and two
(4.2%) patients had early postoperative mortality. Percutaneous
drainage catheter was placed in two patients with intraabdominal
abscess. Sepsis due to nosocomial infection was the cause of
death in both patients. Surgical and percutaneous drainage
catheters were removed before discharge in all patients, and no
patient was discharged with a drain.

Mean postoperative hospital stay was 20.1 days. When the
pathology results of the patients were analyzed, 37 (84.09%) of
the 44 patients operated for pancreatic mass were operated for
pancreatic adenocarcinoma. Fourteen (37.8%) patients had T3
stage tumors and 21 (56.7%) patients had T4 stage tumors.
Seventeen (45.9%) patients had positive retroperitoneal surgical
margins. Three (6.8%) patients were operated for pancreatic
neuroendocrine tumor and four (9%) patients for [IPMN.

In the postoperative follow-up period, all of the surviving 45
patients developed endocrine pancreatic insufficiency, and
two exitus patients were not evaluated. Out of 45 patients, 23
(48.9%) patients had persistent attacks of nausea and vomiting,
and 17 (36.2%) patients had persistent diarrhea. Weight loss of
15 kg or more was observed in 33 (70.2%) patients in the
postoperative period. Forty (85.1%) patients used enzyme
preparations to replace pancreatic enzymes. Mean age of the
patients without symptoms due to loss of exocrine function
was 63.9 (40-83) years, while mean age of the patients with
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symptoms was 60.47 (39-79) years, and there was no significant
difference (p= 0.33). In the classification of patients with
symptoms according to performance, there were 14 (38.9%)
ECOGT, 15 (41.7%) ECOG2, seven (19.4%) ECOG3 patients. There
was no significant effect of performance on the development
of symptoms (p= 0.053). Again, three (8.3%) ASAT1, 19 (52.8%)
ASA2,13(36.1%) ASA3, one (2.8%) ASA4 patients were observed,
and no significant difference was observed between patients
according to ASA score (p= 0.898). Mean age of the patients
not using pancreatic enzymes was 65.3 (59-68) years, while
mean age of the patients using pancreatic enzymes was 60.5
(39-83) years, and this difference was statistically significant
(p=0.035) (Table 2).

While all patients developed DM following total pancreatectomy,
one (2.2%) of the 45 patients who were discharged had
adequate oral antidiabetic therapy without requiring insulin. Of
the 44 (97.8%) patients who were on insulin, four (9%) had an
increase in the dose of insulin compared to the early
postoperative period. Mean age of the patients whose insulin
dose was increased in the late postoperative period was 69.2
(58-83) years, and mean age of the patients whose insulin dose
was not increased was 60.3 (39-79) years; no significant
difference was observed between these two groups (p= 0.104).
ASA and ECOG scores were not associated with increased
insulin dose (p= 0.504, p= 0.738). One (2.5%) patient with
preoperative DM had an increase in insulin dose. This was not
statistically significant (p=0.915) (Table 2).

Preoperative and postoperative quality of life data were
analyzed using the EORTC QLQ-C30 scale. The scale was
applied to the living patients, one (7.1%) patient did not want
to complete the scale. In 11 patients, preoperative and
postoperative EORTC QLQ-C30 scores showed a significant
decrease in physical function, role function, social function, and
emotional function. There was also a statistically significant
decrease in general health. Among the symptom scales,
fatigue, pain, dyspnea showed a statistically significant increase,
while nausea and vomiting, insomnia, loss of appetite,
constipation and diarrhea showed no significant change
(Table 3).

All splenectomized patients were vaccinated after the 14"
postoperative day. No postplenectomy infection was observed
in any of the splenectomized patients.

When patients were divided into two groups according to their
symptoms in the follow-up period as those who were
symptomatic, and those who were not symptomatic, overall
survival was calculated as 2529 months (+ 7.28) in non-
symptomatic group, 40.57 months (+ 4.14) in symptomatic
group. The difference between groups in overall survival was
found to be significant (p= 0.003).
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Table 3. EORTC QLQ-C30 quality of life scale scores

Preoperative Postoperative P

Global health status 84.7 (75-100) 71.6 (58-83) 0.007
Physical functioning 87.2 (54-100) 70.5 (27-100) 0.005
Role functioning 85.1 (50-100) 73.5 (17-100) 0.042
Emotional functioning 79.5 (50-100) 56.1 (0-100) 0.007
Cognitive functioning 88.1 (50-100) 72.9 (34-100) 0.139
Social functioning 83.8 (50-100) 65.4 (0-100) 0.010
Fatigue 31 (0-66) 57 (0-100) 0.008
Nausea and vomiting 145 (0-16) 2.9 (0-16) 0317
Pain 2245 (0-50) 37.6 (0-83) 0.027
Dyspnea 6 (0-33) 39.2 (0-10) 0.031
Insomnia 21 (0-66) 33 (0-100) 0.102
Constipation 6 (0-33) 9 (0-66) 0.317
Appetite loss 21 (0-66) 24 (0-100) 0.661
Diarrhea 9 (0-100) 9 (0-100) 1.000
DISCUSSION hard parenchyma and narrow pancreatic duct. Thirty-five

In recent years, the frequency of total pancreatectomy has
increased. As a result, patients with exocrine and endocrine
pancreatic insufficiency develop pathologies that increase the
frequency of hospitalization in the postoperative period, which
decreases the patients’ standard of living and quality of life. For
this reason, many studies and research are being carried out in
order to reduce the discomfort of the patients after total pan-
createctomy and to increase the success of the treatment, as
well as to reduce the surgical complications (24). Our study is
the only study to investigate the quality of life after pancreatec-
tomy in Turkiye.

Although indications for total pancreatectomy are limited due
to the associated potential morbidity and mortality, potential
indications for total pancreatectomy include chronic
pancreatitis unresponsive to conventional therapies, surgical
removal of precancerous pancreatic lesions, surgical resection
of locally advanced pancreatic cancer, and the care of patients
with exceptionally high-risk pancreatic texture after
pancreaticoduodenectomy (25).

Likewise, in our series, patients who underwent partial resection
were determined at the discretion of the surgeon as high risk of
pancreatic fistula with a high-risk pancreatic texture or had
locally advanced disease. Fourteen (29.7%) patients underwent
partial resection prior to total pancreatectomy. Nine (64.2%) of
these patients underwent perioperative total pancreatectomy
because of positive surgical margin after frozen section and five
(35.7%) patients underwent perioperative total pancreatectomy
because of high risk of pancreatic fistula development due to

(74.5%) patients underwent simultaneous splenectomy, 17
(36.2%) patients underwent vascular resection due to invasion.
In patients who had vascular resection, 14 (82.3%) of them had
splenectomy, and the remaining three of them (17.7%) were
operated because of chronic pancreatitis.

Pancreatic anastomotic leakage is associated with postoperative
complications such as intraabdominal collections, abscess
formation, and pancreatic fistula formation after partial
pancreatectomy. Perioperative evaluation of the pancreatic
morphology and surgical technique can prevent the
development of leakage. Pancreatic duct diameter, parenchymal
tissue (hard, soft), pancreatic pathology (malignancy,
pancreatitis, etc) and perioperative blood loss, which are the
parameters of pancreatic fistula risk scoring published by
Callery et al,, should be evaluated by the surgeon and the right
decision should be made to achieve a good patient prognosis
in patients with high fistula risk (7,8,26). In a single-center study
conducted in Germany, the likelihood of leakage at the
pancreatic duct anastomosis has been found higher in hard
tissue than in soft tissue. The likelihood of leakage at the narrow
duct anastomosis has also been reported to be higher (27). In
an lItalian study, it has been shown that deciding to perform
total pancreatectomy in patients at high risk of developing
pancreaticfistulareduces the risk of postoperative complications
(9). In our study, five patients were decided to undergo
perioperative total pancreatectomy due to high risk of
developing pancreatic fistula, which was consistent with the
literature.
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In a meta-analysis by Ning Shi et al, it has been found that
perioperative blood loss was higher in patients who underwent
splenectomy with pancreatectomy than in patients who
underwent spleen preserving surgery. In the same study, there
was no significant difference between splenectomy and
spleen-preserving pancreatectomy in terms of hospital stay
and survival (28). However, a study by Lee et al. comparing
patients who underwent distal pancreatectomy with
splenectomy and with spleen preservation showed that longer
operation time, increased perioperative blood loss, and more
extensive surgical resection prolonged postoperative hospital
stay and had a poor prognosis (29). According to our results,
there was no significant difference in perioperative blood loss
between splenectomy and spleen-preserving pancreatectomy
groups, while the length of hospital stay and mean survival did
not show a significant difference.

Some studies have shown that the spleen is the most effective
organ for removing IgG-coated bacteria and is critical for
clearance of encapsulated bacteria that are not opsonized by
antibodies or complement (30). Therefore, vaccination is
recommended for patients to prevent encapsulated bacterial
infection after splenectomy. In our study, all patients were
vaccinated after postoperative day 14,and no post-splenectomy
infection was observed in any of the patients.

Another surgical factor that affects patient prognosis is vascular
resection. Major arterial and venous structures are also included
in the dissection margins in pancreatic surgery due to their
proximity. In a study by Belfiori et al. that reviewed patients
operated for pancreatic head malignancies, vascular resection
has been shown to have no effect on survival (31). Similar
results were found in a study by Marangoni et al. evaluating the
outcomes of patients who underwent vascular resection during
pancreatectomy (32). In our data, perioperative blood loss was
higher in patients who underwent vascular resection compared
to those who did not. However, this difference and the surgical
technique did not have a significant effect on postoperative
complications, prognosis, and median survival, similar to the
literature.

It is known in the literature that endocrine failure can develop
in 3-40% of the patients due to insulin deficiency after total
pancreatectomy. Kusakabe et al. have reported the results of
long-term follow-up of patients after pancreatectomy and
found that 20.15% of patients developed postoperative
endocrine insufficiency and 62.6% of these patients required
insulin. While 19.7% of the patients included in the study used
insulin in the preoperative period due to DM, it was observed
that the need for insulin increased in the postoperative period
(18). Stoop et al. have investigated the effect of exocrine and
endocrine insufficiency on quality of life after total
pancreatectomy and shown that patients had a very good
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quality of life with appropriate endocrine treatment (17). In our
study, we found that all patients developed DM postoperatively,
while only one of the discharged patients had no need for
insulin. However, we found that the need for insulin increased
in the postoperative period in a small proportion of patients,
and only one of the patients who used insulinin the preoperative
period because of DM increased the insulin dose in the
postoperative period.

Exocrine pancreatic insufficiency causes malabsorption of
nutrients due to a deficiency of pancreatic enzymes in the
gastrointestinal tract, resulting in symptoms such as nausea
and vomiting, bowel dysfunction, malnutrition, and weight loss
(26). There are many studies in the literature on exocrine
insufficiency and its treatment due to the increasing number of
pancreatic diseases and pancreatic surgeries. In a prospective
study by Halloran et al, 76.9% of the patients have developed
exocrine insufficiency at six weeks and 86.9% at one year after
pancreatectomy (33). The largest US-based study in the
literature with 1165 patients has shown that 34.7% of patients
developed exocrine insufficiency after pancreatectomy (34). In
our study, approximately 50% of the patients developed
symptoms due to exocrine pancreatic insufficiency. Age and
comorbidities did not affect the development of exocrine
insufficiency.

It has been well established that both exocrine and endocrine
pancreas insufficiency have a negative impact on quality of life,
including physical and role function (35). In a single-center
study of 34 patients by Billings et al,, it has been shown that
patients who underwent total pancreatectomy had a decreased
quality of life (36). In the study by Mdller et al. comparing
patients who underwent Whipple procedure and total
pancreatectomy, acceptable quality of life results have been
obtained after Whipple procedure, whereas quality of life has
decreased after total pancreatectomy (37). In a study from New
York, although the quality of life of patients after total
pancreatectomy was acceptable, most of the patients included
in the study were operated for benign reasons, and it was
shown that the quality of life after pancreatectomy also
depends on the pancreatic pathology (38). In our study, in
which we utilized the EORTC QLQ-C30 scale scores for both
pre- and postoperative periods, patients who underwent total
pancreatectomy and survived had a significant decrease in
postoperative quality of life.

Early recognition of exocrine pancreatic insufficiency and
initiation of pancreatic enzyme replacement therapy is critical
to prevent the development of malabsorption-related
morbidities in patients (39). In addition, enzyme replacement
plays an effective role in improving patients’ quality of life by
alleviating their symptoms. It is recommended to start taking
pancreatic enzymes soon after starting oral intake following



total pancreatectomy. Large-scale studies have shown that
weight loss and malabsorption-related symptoms decreased
after the use of pancreatic enzyme preparations in patients
with exocrine pancreatic insufficiency (35,40,41). Our data
showed that most of the patients we operated on used
pancreatic enzyme supplements. Although age had no effect
on the development of exocrine insufficiency symptoms, the
mean age of patients who used enzyme preparations was
lower than that of those who did not.

CONCLUSION

After total pancreatectomy, patients are exposed to great stress
in the postoperative period due to both surgical factors and
metabolic factors related to endocrine and exocrine insuffici-
ency, and these factors may lead to complications, morbidity,
and mortality in the early and late postoperative period. In ad-
dition, the discomfort that develops especially in patients with
exocrine insufficiency leads to a decrease in patients’ quality
of life. There are many studies in the literature evaluating both
exocrine and endocrine insufficiency and quality of life after
pancreatic resection. In the literature, many centers have repor-
ted a decrease in quality of life in the postoperative period in
total pancreatectomy patients. In our study, we found that pati-
ents with endocrine and exocrine insufficiency showed similar
results to the literature.

Limitations of our study were use of a single scale to assess
quality of life, limited number of patients, and short duration of
study. However, we believe that this study, which is the first in
Turkiye to compare quality of life with preoperative and
postoperative outcomes, will draw attention to the importance
of follow-up and treatment planning for patients with total
pancreatectomy. However, in our country, where the prevalence
of pancreatic surgery is increasing, we believe that more
meaningful results should be obtained by analyzing a larger
number of patient data and by regulating the endocrinological
and surgical follow-up and treatment of patients by conducting

a multicenter study.
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Splenektomili veya splenektomisiz total pankreatektomili hastalarda ameliyat sonrasi
yasam kalitesini etkileyen metabolik ve cerrahi faktorler: Tek merkez sonuclarimiz

Veysel Umman, Tufan Giimiis, Ebubekir Korucuk, Recep Temel, Firat Basci, Alper Uguz, Murat Zeytunlu

Ege Universitesi Tip Fakltesi, Genel Cerrahi Anabilim Dali, izmir, Ttrkiye

OZET

Giris ve Amag: Total pankreatektomi, pankreas patolojileri hastalarda gerekebilen ciddi mortalite ve morbidite riski tasiyan major bir cerrahi
islemdir ve hasta secimi prognoz acisindan énemlidir. Total pankreatektomi sonrasi hastalarda gelisen endokrin ve ekzokrin pankreas yetmezligi
agr, ishal, kusma vb. nedenlerle hastalarin yasam kalitesinde ciddi diistise neden olabilmektedir. Amacimiz dalak korunarak yapilan total pankre-
atektomi ve splenektominin hastalarin yasam kalitesi lizerine etkisini degerlendirmektir.

Gereg ve Yontem: Calismamizda, 12/2017 ile 12/2022 tarihleri arasinda klinigimizde pankreas kanseri, intrapapiller musinéz neoplazi,
pankreatik noroendokrin timorler ve kronik pankreatit tanisiyla total pankreas rezeksiyonu yapilan hastalarin verileri retrospektif olarak analiz
edilmistir. Yasam kalitesi EORTC QLQ-C30 &lcegi kullanilarak karsilastiriimistir.

Bulgular: Calismaya 30 (%63,8) erkek ve 17 (%36,2) kadin olmak lizere toplam 47 total pankreatektomi hastasi dahil edildi. Hastalarin yas orta-
lamasi 1,38 (39-83) yil idi. Bes (%35.7) hastaya sert parankim ve dar pankreatik kanal nedeniyle pankreatik fistil gelisme riski yiiksek oldugu icin
perioperatif total pankreatektomi uygulandi. Hastalarin perioperatif kan kaybi 500 mL veya daha fazlaydi ve vaskdler rezeksiyon yapilmayan
hastalara kiyasla perioperatif kan kaybinda istatistiksel olarak anlamli bir artis vardi (p< 0,001). Kirk (%85,1) hasta pankreatik enzimlerin yerine
enzim preparatlar kullanmistir.

Sonug: Total pankreatektomi sonrasinda hastalarin yasam kalitesi hem cerrahi faktérler hem de postoperatif donemde endokrin ve ekzokrin
yetmezlige bagli metabolik faktorler nedeniyle azalmaktadir.

Anahtar Kelimeler: Total pankreatektomi, pankreas yetmezligi, splenektomi, yasam kalitesi
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Coexisting of small bowel perforation and abdominal
cocoon syndrome: A case report
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ABSTRACT

Abdominal cocoon syndrome (ACS) is a rare situation and has an unknown etiology. Patients are characterized by the development of intraabdominal
fibrotic tissue surrounding the small intestine as a result of chronic inflammation of the peritoneum. Small bowel perforations due to foreign bodies
are not frequent in clinical practice. The coexistence of these two rare situations are extremely uncommon. In this article, the radiological findings and
treatment process of the patient who presented with acute abdomen syndrome findings and the association of these two rare conditions are presented.
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INTRODUCTION

Abdominal cocoon syndrome (ACS) is a rare clinical condition that causes intestinal
obstruction. Syndrome is also known, such as peritonitis chronica fibrosa incapsula-
ta, sclerosing encapsulating peritonitis (1). Although the physiopatology described
in 1908 as the development of fibrosis with chronic inflammation in the perito-
neum and subsequently enclosure of small intestines by this tissue, which caus-
es partial or complete intestinal obstruction, the syndrome defined in detail on a
case in 1978 (2). ACS is defined in two forms as primary in which etiological factors
cannot be determined and secondary form in which underlying etiological caus-
es determined (previous abdominal surgery, peritonitis, tuberculosis, sarcoidosis,
or peritoneal dialysis) (3). Clinical presents with small bowel obstruction findings
(nausea, vomiting, abdominal distension, and the inability of defecation) in acute
condition, but after careful questioning is done, it is typical that such attacks are
repeated occasionally, albeit lighter over the years. Small bowel obstructions are
frequent all over the world, and the most common cause is adhesions. Obstruc-
tions due to foreign bodies (such as bezoars) are less frequent situations (4). Small
bowel perforation due to accidentally ingested foreign bodies during meals has
been reported in the literature, and in fact, fishbone has an essential place among
these foreign bodies (5). Such cases are seen among seafarers or in geographic
areas, that usually coast to the oceans where fishes which have larger and harder
fishbones are consumed (6). This study aims to present the radiological findings
and the treatment process of a case that has the concurrent occurrence of these
two conditions, which are rare in the literature, were determined.

CASE REPORT

A 63-year-old male patient admitted to the emergency department with abdomi-
nal pain, nausea, and vomiting lasting one week. At the time of admission, physical
examination findings of the patient who had no history of comorbid disease and
previous abdominal surgery were asymmetric abdominal distention and peritone-
al irritation findings more prominent in the upper level of the umbilicus. Labora-
tory examinations were normal except leukocytosis (16.200 mm?/L). The patients
whose conventional abdominal X-ray showed air-fluid levels, an abdominal com-
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puted tomography (CT) examination revealed that a thin mem-
brane surrounded the small intestines gathered in the perium-
bilical region (Figure 1A). Within this membranous structure,
localized free fluid and free air particles were found around the
small intestine segments. Also, a 3 x 6 cm abscess appearance
was detected in the proximal jejunum mesentery localization
(Figure 1B).
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Laparoscopic exploration planned to the patient who has had
an urgent surgery decision for due to peritoneal irritation find-
ings. When the camera is entered tho the abdomen through
the 10 mm port placed subumblical, encountered with a
smooth surfaced membrane surrounded by column segments
seen, and it determined that all small intestine segments were
settled in this membrane (Figure 2).

Membrane

K,

Figure 1. A thin membrane surrounded the small intestines gathered in the periumbilical region A. abscess
appearance was detected in the proximal jejunum mesentery localization B.

Figure 2. All small intestine segments were settled in this membrane.
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B

Figure 3. Histopathological examination of the excised membrane. Mixed inflammatory cell infiltration A. Proli-
ferating fibro collagenous stroma were detected in the membrane wall B.

When the membrane was opened with a sharp dissection at
the apex, purulent fluid was discharged. Intensive adhesions
between the small intestine segments and the existing mem-
brane were determined during the exploration, and conven-
tional surgery was decided. A median incision was made to en-
ter the abdomen, adhesions between the membrane and small
intestine were dissected, abscess drained. In further explora-
tion, it was determined that perforation existed in the small in-
testine 90 cm away from the Treitz ligament due to the foreign
body, which was thought to be a fishbone. Following anasto-
mosis after segmental resection, the membrane surrounding
the small intestine was partially excised because of the intense
adhesions. When the preoperative abdominal CT examination
was re-evaluated, it was observed that the foreign body, which
caused to perforation, could be observed on CT, but it was
overlooked in the preoperative period. The postoperative peri-
od was uneventful, and the patient was discharged on the sixth
day. At the histopathological examination of the excised mem-
brane, mixed inflammatory cell infiltration, and proliferating fi-
bro collagenous stroma were detected in the membrane wall
(Figure 3). In the 10™ month of follow-up, the patient is being
followed up without any problems.

DISCUSSION

ACS is a rare cause of intestinal obstruction, and it is challenging
to diagnose clinically. According to Yip and Lee’s article, small
bowel obstruction without any other reason, similar history of
attacks, unclear or asymmetric abdominal distention, and pal-
pation of soft abdominal mass without abdominal tenderness
were reported to be clinical signs of ACS (7). In our case, there
were all findings above said except abdominal palpation. We
think that we could not evaluate this finding due to the pres-
ence of peritoneal irritation findings at admission. However,
these findings are non-specific and may be similar in patients
with small bowel obstruction due to any cause. Therefore, we
think that these findings may be useful only in patients who
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are suspected to be abdominal cocoon. The disease is rare and
presents with nonspecific symptoms; therefore, it is difficult to
diagnose in the preoperative period. Small intestine conglom-
erations with membrane-covered loops at contrast-enhanced
abdominal radiographs are typical, but the radiological diagno-
sis of ACS requires advanced experience (8). In a retrospective
study in which 24 patients were analyzed, only 16% of the pa-
tients were diagnosed preoperatively. Diagnosis is usually made
during surgery (9). The combination of careful clinical history,
detailed physical examination, and radiological imaging results
is the way of determination in the preoperative period, but most
importantly, having met ACS previously. Thanks to our previous
clinical experience, we were able to decide on surgery with ACS
diagnosis preoperatively (10). Medical treatments such as ste-
roids, immunosuppressive agents, and colchicine have been
tried, but surgery is the main treatment modality (11). Although
various comments have been made for the type and limits of
the surgery to be performed in the literature, such as removal of
the membrane totally by wide aggressive adhesiolysis, it is like-
ly to encounter intense adhesions on the intestinal segments
(12). Therefore, it should be kept in mind that extensive adhe-
sions and total removal of the membrane may result in intesti-
nal injuries or fistula development (13). Even though, recurrent
intestinal obstruction attacks may be seen, albeit rarely, after
limited adhesiolysis and partial excision of the membrane, it is
not clear that these attacks, whether due to residual membrane
or because of adhesions owing to previous abdominal surgery
which are the most common cause of small bowel obstruc-
tions. In our case, we performed partial membrane excision and
adhesiolysis due to severe adhesions, concurrently small bowel
resection, because of the presence of a perforation.

CONCLUSION

ACS is a rare clinical condition for which preoperative diagnosis
is challenging. Diagnosis can be made by the combination of
careful evaluation of the clinical history, questioning the recur-
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OZET

Abdominal cocoon sendromu (ACS) nadir goriilen ve nedeni bilinmeyen bir sendromdur. Hastalar peritonun kronik enflamasyonu sonucu ince
bagirsaklari saran intraabdominal fibrotik doku gelisimi ile karakterizedir. Yabanci cisme baglh ince bagirsak perforasyonlari da klinik pratikte sik
karsilasilan olgular degildir. Bu iki nadir durumun bir arada bulunmasi ise son derece ender bir durumdur. Bu yazida, akut batin sendromu bulgu-
lariile basvuran ve bu iki nadir durumun birlikteligi saptanan olgunun radyolojik bulgulari ve tedavi streci sunulmaktadir.
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Percutaneous gas decompression can ease endoscopic
derotation in sigmoid volvulus

Ufuk UyIas@, Egemen Cigek@, Fatih SUmer@, Ciineyt Kayaalp@
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ABSTRACT

Sigmoid volvulus is a disease of elderly and debilitated patients. In sigmoid volvulus patients, colonoscopic derotation is the most commonly applied
approach as the first line treatment. However, colonoscopic derotation sometimes fail and then urgent surgery is required in these frail patients with
high morbidity and mortality. Percutaneous colonic gas decompression has been described to sigmoid volvulus. In case of life-threating increase intraab-
dominal pressure and as a primary attempt before colonoscopy. However, this technique did not find wide acceptance in the literature. Here, we aimed to
present a 78-year-old male with sigmoid volvulus in whom colonoscopic derotation failed and following percutaneous gas decompression, endoscopic
derotation could be done successfully. Evacuation of percutaneous colon gas in the sigmoid volvulus may facilitate endoscopic derotation when the first

colonoscopic attempt failed.
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INTRODUCTION

Sigmoid volvulus most commonly occurs in elderly, frail patients. Emergency co-
lonic surgery in those patients carry a substantial risk of morbidity and mortality.
Nonoperative treatment by colonoscopic derotation risks and can be bridged the
patients to a safe elective sigmoid resection (1). Derotation can be done by rigid or
flexible colonoscopy. However, the success rate of colonoscopic derotation is not
100% and its failure compels the patients to an emergency and risky surgery.

In this case report, we presented a patient who has undergone a successful detor-
sion procedure by decompression of colonic gas percutaneously after a fail colo-
noscopic intervention.

CASE REPORT

A 78-year-old male admitted to emergency department with abdominal pain, nau-
sea, and vomiting lasting for three days. He had asymmetric abdominal distension
and abdominal tenderness but no rigidity. There was no stool or blood in rectal
examination. Plain abdominal X-ray showed a coffee bean sign that revealed the di-
agnosis of sigmoid volvulus (Figure 1). Laboratory values demonstrated that white
blood cells 10.100/mm?, hemoglobin 13.4 g/dL, sodium 138 mmol/L, potassium
5.7 mmol/L and C-reactive protein (CRP) 0.9 mg/dL. The patient was admitted to
the intensive care unit and monitored. Colonoscopic detorsion was tried but failed
under sedation. Because the patient was elderly, we decided to retry colonoscopic
detorsion. Informed consent was obtained from the patient and his relatives. Be-
fore the procedure, percutaneous gas decompression by 18G needle of the central
venous catheter set (Figure 2). A needle was inserted from the top of the distention
in the right upper quadrant of the abdomen, which is thought to be located after
the rotation of the sigmoid colon. After the needle was entered, the sound of gas
was heard, and the smell of stool came. If there was excessive bleeding, there was
a smell of necrosis, if the patient had perforation peritonitis, the operation would
be terminated, and emergency surgery would be planned. The colonoscopy was
performed again successfully after percutaneous gas evacuation. Abundant gas
and stool discharged after a rectal tube was placed, and the patient was followed
for three days. Oral intake for liquid food was started on the first day after the pro-
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Figure 2. Percutaneous gas decompression technique by 18G needle.
cedure. On physical examination, the distention completely
disappeared, and he discharged gas and stool. According to the
visual analog scale, the pain score was 3, 3, 2 on the first, second
and third days respectively (2). The patient was discharged on
the fourth day because he denied an elective sigmoid resection
surgery. At the eight-month follow-up of the patient, there was
no sign of recurrence.

DISCUSSION

Itis considered as physiological that the sigmoid colon is twisted
less than 180 degrees around itself. The degree of torsion should
be greater than 180 degrees for obstruction and more than 360
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degrees for gangrene development (3). After the sigmoid colon
rotates around itself, the gas in the colon increases with hyperper-
istaltic movements. In addition, bacterial fermentation in closed
loop intestine contributes to the increase of gas in the colon (4).
The dilatation in the sigmoid colon segment further increases
and there is not enough space to allow a detorsion procedure.

Successful endoscopic detorsion of the sigmoid volvulus is not
always possible and the failure rate varies between 0-52% in dif-
ferent series (5-7). As a result of the delay in the admission to the
hospital, dilatation in the colon increases. Increased tension in
the wall of the colon increases the degree of obstruction in the
twisted part of the sigmoid colon. This situation does not allow
detorsion because the sigmoid colon in the abdomen occupies
a large area. Most sigmoid volvulus patients are slim and elder-
ly males. Therefore, percutaneous evacuation of the colon gas
was thought to facilitate the detorsion procedure.

According to the National Institute for Health and Clinical Ex-
cellence (NICE) 2006 guidelines, different treatment options are
available for the treatment of sigmoid volvulus. Percutaneous
endoscopic colostomy is recommended as an alternative treat-
ment option in elderly and debilitated patients whom the re-
section is contraindicated (8). We think that we should consider
non-operative treatment options in patient groups with high
mortality and morbidity.

In case of failure of endoscopic detorsion procedure in elderly
and debilitated patients, emergency surgery is unavoidable.
After percutaneous discharge of the colon gas, the success of
the detorsion procedure increases and elective surgery can be
performed. There is one prospective randomized study in the
literature and this study consists of 41 patients (9). In this series,
endoscopic detorsion was performed on 21 patients as a con-
trol group and as a study group endoscopic detorsion proce-
dure was applied to 20 patients after percutaneous colon gas
discharge. The success rate in the primary endoscopic detorsion
group was 15/21(75%).The success rate of endoscopic detorsion
after percutaneous colon gas discharge was found as 100%. The
addition of percutaneous colon gas prior to the first endoscopic
detorsion significantly improved the success rate. Six patients in
this series who underwent unsuccessful endoscopic detorsion
were performed emergency surgery and none of these patients
experienced with percutaneous gas decompression before lap-
arotomy. Mortality was detected in five patients, two in elective
colectomy and three in emergency colectomy patients all from
control group. There was no mortality in endoscopic detorsion
after percutaneous colon gas evacuation group. Wound infec-
tion was seen in one patient after elective surgery in the study
group. Mortality was significantly lower in endoscopic detorsion
after percutaneous colon gas discharge than in the other group
(p=0.04). There was no associated with any clinical or ultrasonic
evidence of leakage of colonic contents.
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In a case report, percutaneous colon gas evacuation was per-
formed up on the development of abdominal compartment
after sigmoid volvulus (10). In this case, the author used a 16
G needle and its aim was to reduce the pressure in the abdo-
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Perkiitan gaz dekompresyonu sigmoid volvulusta endoskopik derotasyonu kolaylastirabilir
Ufuk Uylas, Egemen Cicek, Fatih Stimer, Clineyt Kayaalp

inén Universitesi Tip Fakiltesi, Gastrointestinal Cerrahi Bilim Dali, Malatya, Tirkiye

OZET

Sigmoid volvulus yash ve diiskiin hastalarin bir hastahigidir. Sigmoid volvulus hastalarinda, birinci basamak tedavi olarak kolonoskopik derotasyon
en sik uygulanan yaklagimdir. Bununla birlikte, kolonoskopik derotasyon bazen basarisiz olabilir ve yliksek morbidite ve mortalitesi olan bu zayif
hastalarda acil cerrahi gerekebilir. Perkiitan kolonik gaz dekompresyonu, hayati tehdit edecek kadar intraabdominal basincin arttigi sigmoid
volvulus hastalarinda kolonoskopi 6ncesi ilk girisim olarak tarif edilmistir. Hayati tehdit eden durumlarda, intraabdominal basinci ve kolonoskopi
oncesi birincil girisim olarak artirilmasi literattirde genis kabul gdrmemistir. Burada, 78 yasinda, sigmoid volvuluslu, kolonoskopik derotasyonun
basarisiz oldugu ve perkiitan gaz dekompresyonunu takiben endoskopik derotasyonun basaril bir sekilde yapilabilecegi bir erkek hasta sunuldu.
Sigmoid volvulustaki perkitan kolon gazinin bosaltiimasi, ilk kolonoskopik girisim basarisiz oldugunda endoskopik derotasyonu kolaylastirabilir.
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Continuous saline irrigation during video-assisted liver
transection: The ‘Waterfall’ technique
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ABSTRACT

The use of a sealing device during video-assisted liver transection has gained a lot of popularity due to its advantages in operative and patient outcomes.
However, it has some technical problems including tissue debris sticking to the instrument, excessive smoke production, and loss of pneumoperitoneum
from suction. Herein, we describe a novel ‘Waterfall’ technique that uses continuous irrigation of saline directly on the transection plane. This technique
washes away tissue particles and smoke, clears the operative view, and improves the effectiveness of tissue sealing.

Keywords: Hepatectomy, laparoscopic, liver transection, sealing device, video-assisted
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INTRODUCTION

Video-assisted surgery has gained considerable momentum in all fields of surgery,
including liver resection. Liver transection using a sealing device provides many
advantages, including shorter operative time, decreased blood loss, and fewer
complications (1). However, using a sealing device in video-assisted liver surgery
has some technical problems including tissue debris sticking to the jaw of the de-
vice that requires frequent cleaning and reinsertion, excessive smoke production
leading to a blurring of the camera, and excessive suction inducing loss of pneu-
moperitoneum which leads to more bleeding. Herein, it was aimed to describe a
technique using continuous saline irrigation during video-assisted liver transection
to mitigate these problems.

Operative Technique

In this demonstrated case, we performed a laparoscopic left hepatectomy. The pa-
tient was lying in the French position. Five ports were used for this operation, which
included three 11 mm and two 5 mm ports. After confirming resectability, the vascu-
lar inflow and outflow of the left lobe of the liver were individually controlled using
a combination of a Foley catheter and an endo-mini retractor, which was described
by our team (2). The planned transection plane was marked along the ischemic de-
marcation line that appeared. During liver transection, the operating surgeon uses a
sealing device in the main hand and a suction-irrigation instrument in another. The
sealing device acted as a clamp-crushing instrument for dividing the liver paren-
chyma while saline was continuously irrigated directly into the transection plane.
A three-way connector is used for controlling the flow of water. Blood vessels or
pedicles that are smaller than 7 mm were sealed securely using the sealing device.
All bleeding points were first clearly visualized by irrigation, then secured using bi- or
mono-polar cauterization. The main structures, which were the left hepatic duct and
left hepatic vein, were individually secured using linear staplers.

DISCUSSION

In this paper, we proposed a novel and simple‘Waterfall'technique to overcome com-
mon problems when using a sealing device during video-assisted liver transection.
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Continuous irrigation of saline washes away the cauterized tis-
sue-particles from the jaw of the device and the transection
plane, which in turn reduces the amount of smoke produced.
This provided a clearer surgical field that requires less suctioning
and reduces the number of times the device has to be removed
for cleansing. The use of warm saline stabilizes intraabdominal
temperature and prevents blurring of the camera lens. The in-
corporation of a three-way connector allows for more precise
control of water flow and prevents splashing of water into the
camera lens.

Better bleeding control could also be achieved with this tech-
nique. Firstly, having a flow of water on the transection plane
enhances the bipolar function of the sealing device by acting as
an electric current conduction media and provides a thermopro-
tective effect on the tissue (3). Secondly, this technique washes
away the blood from the cut surface and aids in pinpointing the
bleeding spot that needs to be sealed. Additionally, unlike the
use of suction devices that would typically cause a loss of pneu-
moperitoneum and worsen the bleeding, saline irrigation helps
maintain a high intraabdominal pressure.

(Ol 2110
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Video yardimli karaciger transeksiyonu sirasinda siirekli salin irrigasyonu:‘Selale’ teknigi

Vor Luvira, Chalisa Suwanprinya, Yodkhwan Laochuvong, Theerawee Tipwaratorn

Khon Kaen Universitesi Tip Fakultesi, Cerrahi Anabilim Dali, Khon Kaen, Tayland

OZET

Video yardimli karaciger transeksiyonu sirasinda sizdirmazlk cihazi kullanimi, ameliyat ve hasta sonuglarindaki avantajlari nedeniyle oldukca
poplilerlik kazanmistir. Bununla birlikte, alete yapisan doku artiklari, agir duman Gretimi ve emme nedeniyle pnémoperiton kaybi gibi bazi teknik
sorunlari vardir. Bu yazida, dogrudan transeksiyon diizleminde sirekli salin irrigasyonu kullanan yeni bir ‘selale’ teknigi tanimladik. Bu teknik doku
partikillerini ve dumani yikayarak uzaklastirir, operatif goriisti temizler ve doku sizdirmazliginin etkinligini artirir.

Anahtar Kelimeler: Hepatektomi, laparoskopik, karaciger transeksiyonu, sizdirmazlik cihazi, video yardimli
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