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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,



INSTRUCTIONS TO AUTHORS

«Author Contributions Form, and

- ICMJE Potential Conflict of Interest Disclosure Form (should be
filled in by all contributing 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.

Surgical Methods: Images of remarkable, striking and rare cases that
emphasize the basic mechanisms of diagnosis and treatment of diseases,
express discrepancies and extraordinary situations and explain new treatment
techniques and options are evaluated for publication. Display items are
important in this type of manuscripts, and supporting the manuscript with
video (in WMV, AVI or MPEG formats) images can facilitate a faster evaluation
process and increase the possibility of publication.

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.

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.

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
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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.
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Editor(s) as Author: Huizing EH, de Groot JAM, editors. Functional
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Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data
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P, Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th World
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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
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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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FROM THE EDITOR'S DESK

Dear Readers of the Turkish Journal of Surgery,

You have now in your hand the last issue of 2019. | might say that there are very interesting articles in this issue. | strongly
advise you to read these papers and hopefully use as valuable citations in your studies.

One of the current articles is particularly special for us. Dr. Semih Baskan, who is the former President of Turkish Surgical
Society, had written a special article entitled “The great leader of Turkish surgery is 90 years old” Dr. Baskan herein
summarizes with interesting details the history of the Turkish Surgical Society. | would recommend reading and archiving
this outstanding article. To be honest, | have learned a lot of facts that I had not known before.

The beginning of 2019 was a special time for us. Together with my colleagues in the editorial board, we have taken over the
editorial work of the journal and tried to establish a better journal throughout the year. | do think that we have overcome
some important issues but undoubtedly there is more to do. With this opportunity at hand, | would like to thank my
colleagues Dr. Demirkan and Dr. Ulas for their meticulous work as co-editors. Furthermore, | should mention that we are
fortunate to work with our partners Bilimsel Tip Yayinevi and Yazilim Park.

As | have previously mentioned, one of our major goals is to be indexed in some prestigious international indexes such as
Index Medicus and SCl-expanded. Our preparations are coming now to an end. We are planning to apply in the forthcoming
months of the New Year.

Moreover we are also hoping to establish new technology tools in our organization and communication for all parts of the
journal in the first half of 2020. Nowadays, the communication tools are dramatically changing. As an emerging journal,
we wish to adapt ourselves to these new developments. We will inform you as soon as we establish new communication
procedures.

In this respect, we also need your feed-back and support. We always welcome your comments and critics.
On behalf of the editorial team of TJS, I wish a Merry Christmas for our international readers and Happy New Year 2020 for all!

Best wishes,

Kaya SARIBEYOGLU
Professor of Surgery
Turkish Journal of Surgery
Editor
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The Great Leader of Turkish Surgery is 90 Years Old

The Turkish Surgical Society, which dates back to the year 1929 when the Turkish
Surgical Society was founded, is celebrating its 90th anniversary this year. After the
military coup on September 12, 1980, the first seeds of the Turkish Surgical Society
were sown in an extraordinary period when all non-governmental organizations
were closed down, some of which suspended, and all decisions and accounts scru-
tinized. Devoted studies in such a difficult period will take their deserved place in
the history of Turkish Surgery as admirable services (1).

We believe that it is a historical duty to commemorate our sixty-six colleagues who
aren't with us anymore, and in particular, our founding president of the Turkish Sur-
gical Society Professor Dr. Ahmet Yaycioglu, our subsequent term presidents Pro-
fessor Dr. Sadan Eraslan, Professor Dr. Yilmaz Sanag, and Professor Dr. Sermet Akgun,
Professor Dr. Kaya Cilingiroglu, and Operator Dr. Kemal Altay with respect and grat-
itude for their outstanding services to Turkish Surgery. Likewise, we feel indebted
to wish a healthy and long life to Professor Dr. Erol Diren, Professor Dr. Cemalettin
Topuzlu and Operator Dr. Yilmaz Kadioglu, who are also among the founding mem-
bers of our association and still with us.

The Turkish Surgical Society gathering in the offices of our founders during the
years of establishment was able to buy an apartment for the first time in 1989 in
“Saglik Sokak"located right behind the Ministry of Health and continued its services
there for many years. And on May 8, 2004, it started to operate in a 450 square
meter headquarters building built on a 1666 square meters land in Cayyolu neigh-
bourhood in Ankara. In this headquarters building with 2.5 floors, there were con-
ference rooms, offices and meeting rooms. At that time, the number of associations
that could have such a headquarters building with its own equity could be count-
ed on the fingers of one hand (2).

Health Manpower and General Surgery Specialty

According to the “General Surgery Manpower in Turkey” Report written by Profes-
sor Dr. Cem Terzi and his friends and found among the publications of Turkish Sur-
gical Society in 2009, the 2007 records had shown that there were 3594 general
surgeons found to be actively working in Turkey. According to the same data, it was
reported that 40% of general surgery specialists were working in Istanbul, Ankara
and lzmir (3).

In addition, according to Health Education in Turkey and Health Manpower Status
Report (2014), there were 4258 actively working general surgery specialists in Tur-
key. The number of active general surgeons per 100.000 people was reported as
563 (4).

U.EM.S. Section and Board of Surgery meeting was held on April 5-6 in Istanbul
with the participation of the Turkish Surgical Society. In this meeting, the Presi-
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dent of the Turkish Surgical Society, Professor Dr. Seher Demirer,
emphasized that there were 5596 general surgeons in Turkey
and 282 of these were female. As of today, the number of sur-
geons who are active members of the Turkish Surgical Society
has reached 3903 among the general surgeons actively working
in our country. The number of approved site members is 6082.
Considering these numbers, it is understood that 69.74% of the
active surgeons are registered members of the Turkish Surgical
Society (5).

Today, in the 90th year of the Turkish Surgical Society, the num-
ber of registered members has reached 3903 (6). It is stated in
the 2018 Health Statistics Yearbook of the Turkish Republic Min-
istry of Health that there are 153.128 doctors available in our
country. However, there is no data on how many of these are
actively working general surgeons (7).

Proficiency Exams

The Board of Proficiency that began active duty after being
elected at the National Surgery Congress in 2000, held its first
exam on June 20, 2000 (8). After this date, 35 written and 30 oral
exams have been reached in the Board Exams. The Turkish Sur-
gical Society, which plays a pioneering role among the special-
ist associations in these exams, is thus proud. An analysis of the
Board Exams held for 19 years revealed that 2075 specialists took
the written exam and there were 635 general surgery special-
ists who took the exam for the second time or more. Of all the
candidates, 817 were successful and were entitled to take the
2nd stage oral exam. 450 of the 474 specialists who took the oral
exam were awarded with a passing grade and qualified for the
Turkish Surgical Society Board Certificate. Following the written
and oral examinations held since 2001, 262 of the 450 gener-
al surgery specialists who received the Turkish Surgical Board
Certificate, have re-certified their certificates by applying to the
Turkish Surgical Society (9).

Accreditation

Accreditation means being audited by an autonomous commit-
tee from outside the institution and, if appropriate, being autho-
rized and subsequently being audited periodically. The Turkish
Surgical Society, which has pioneered among other associations
on this subject as well as many others, started its accreditation
activities in 2002. The Co-Authorization Board of the Turkish
Surgical Society, which started to work on this date, visits the
General Surgery Departments and Clinics that perform surgical
training after graduation, and accredits by evaluating the assis-
tant report card, internal and external rotations, opportunities of
other clinics, national and international publications in line with
objective criteria. In this context, the Turkish Surgical Society
published an Assistant Report book in 2006 and determined the
criteria junior and senior residents are obliged to meet in terms
of knowledge, skill, attitude and behaviour (10).
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According to the data from Turkish Republic’s Ministry of Health's
Health Statistics Yearbook (2018), there are a total of 1534 hos-
pitals in our country, including 889 State Hospitals, 68 University
Hospitals and 577 Private Hospitals (11). Based on these data,
general surgery speciality training is provided in 957 hospitals.
In the 17 years since 2002, only 20 General Surgery Clinics / De-
partments have been accredited and this is thought-provoking.
The ratio of General Surgery Clinics accredited in total is 2.08%.
Of the accredited general surgery clinics, only 2 were officially
accredited (12).

In our country, accreditation activities in the field of health have
been realized much later. In Turkey, the Regulation on the Ac-
creditation in Health System was published on 09.01.2013. Sub-
sequently, with Law No. 6569, Turkey’s Health Care Quality and
Accreditation Institute was established.

Medical Malpractices

The Turkish Penal Code, which entered into force in 26.09.2004
and Compulsory Financial Insurance on Medical Malpractice
introduced in 21.07.2010 have brought some legal obligations
and challenges to general surgeons as well as to all other health-
care workers. Insurance of the physicians actively working in the
profession is one of them.

General surgery, which was one of the most popular branches
in previous years, has begun to be preferred in lower ranks to-
gether with other surgical branches. In cases examined at the
High Council of Health and the Forensic Medicine Institute, our
colleagues are ordered by the court to pay significant indemni-
fications in actions brought when results arise against general
surgeons. In order for us to defend our rights well before the
law, we must first know what they are and their limits. The high
amount of compensation determined when judicial lawsuits
were brought to a conclusion led our colleagues, who are gen-
eral surgery specialists, to gravitate towards Defensive Medicine
practices in Turkey as well as all over the world.

The Turkish Surgical Society, showing awareness on the
above-mentioned issues as always, has established the Ethics
Committee and the Medicolegal commissions and tried to help
our colleagues by publishing examples of our sine qua non In-
formed Consent on our website.

President of the Turkish Surgical Society, Professor Dr. Seher
Demirer, said the following in a statement: “Our association has
a law office. When our General Surgeon colleagues apply to us
in writing about their complaints and litigation processes, we
respond to them through our law office. As an NGO, we cannot
intervene in the judiciary process. However, in terms of guiding
our colleagues correctly and ensuring that they get out of this
process with minimum damage, the Turkish Surgical Society
stands behind our general surgeon colleagues” (13).



International Relations

In the European Union, which was initially founded with the par-
ticipation of Germany, France, Italy, Netherlands, Belgium and
Luxembourg in 1958, doctors have established the European
Association of Medical Experts (UEM.S) to determine the key
quality indicators of postgraduate medical education.

The Turkish Medical Association joined U.EM.S. as an associate
for the first time in 1994. In order to be an active member of
this organization, the first criterion was to be a member of the
European Union.

In 1996, the Turkish Surgical Society also became a member of
the UEM.S!s Section and Board of Surgery at the International
Congress organized by Eurosurgery in Rome and our first repre-
sentative was Professor Dr. Semih Baskan. In the following years,
Professor Dr. Iskender Sayek, Professor Dr. Sadik Kiligturgay, Pro-
fessor Dr. Ethem Gecim and Professor Dr. Cem Terzi took over
this task (14).

U.EM.S. Section and Board of Surgery convened in Istanbul on
October 6, 2002 with a large participation, and the Turkish Sur-
gical Society hosted this meeting. This highly successful organi-
zation was also appreciated by our foreign colleagues. The Core
Training Program Booklet prepared by the Turkish Surgical Soci-
ety’s Proficiency Committee was translated into English and was
presented to President Professor Polonius in the meeting held
in Graz, Austria in 2018. The report titled “Who Should Perform
Thyroidectomy?” prepared by Associate Professor Mahir Ozmen
was also presented to the President of EBS at the same meeting
and sent to the e-mail addresses of the other members. In 2008,
Professor Dr. Michael Polonius of U.EM.S. Section and Board of
Surgery was invited to the National Surgery Congress that we
organized, and he gave a lecture on two topics: “Subdisciplines
in Surgery”and “The Concept of Intensive Care in Surgery”(15).

On May 7-8 of 2010, this time U.EM.S. Section and Board of
Surgery held its General Assembly in Izmir. In this meeting, our
country was represented by Professor Dr. Cem Terzi, and import-
ant decisions were taken including the curriculum - considered
an important part of the examinations - was accepted, the par-
ticipation of general surgeons of full member states such as Tur-
key was accepted in line with the proposal of Turkish Surgical
Society. At this same general assembly, it was decided to hold
the first exam in Turin, Italy. At the end of the meeting, Professor
Dr. Michael Polonius was re-elected as the president (16).

After a long break, UE.M.S. Section and Board of Surgery Spring
General Meeting was held on 5-6 April 2019 in Istanbul. Profes-
sor, Dr. Seher Demirer, the President of Turkish Surgical Society,
Vice President of the Turkish Surgical Society, Dr. Mahir Ozmen,
Turkish Representative of Surgery Section, Professor Dr. Mehmet
Faik Ozcelik and Professor Dr. Neset Koksal gave speeches and
informed their visiting colleagues. In the general assembly of the
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Table 1. European Surgical Board Proficiency Certificate Holders

Breast surgery 13
Endocrine surgery 10
Colon-proctology 23
General surgery 9

Surgical oncology 1

Transplantation 2
Hepato-pancreatobiliary 5
Vascular surgery 3
Department unknown 5
Emergency surgery 14
TOTAL 63

U.EM.S. Section and Board of Surgery the next day, general sur-
gery training and risk quality assignments were performed with
standard data. Professor Dr. Mehmet Faik Ozcelik, representative of
Turkish Surgical Society, speaking at UEM.S. Section and Board of
Surgery meeting, announced general surgeons from Turkey that
qualified for the European Surgery Board’s Proficiency Certificate.
According to this data, 63 general surgeon colleagues have been
entitled to get their certificates so far. Among these groups, it was
determined that the most successful ones who took the exam
were from the speciality of Colon-Proctology (23) (17) (Table 1).

Continuous Professional Development

At the World Congress held in 1990, the World Medical Associa-
tion made the following definition: “Medical education is a learn-
ing process that begins with the entrance to medical school and
ends with retirement”. This concept has changed in the 21*" cen-
tury and Lifelong Learning has come to the fore. Turkish Surgical
Society performs its duties almost like a post-graduation higher
education institution with national congresses, regional congress-
es, research congresses, courses and panels it has organized espe-
cially in recent years. In addition, it has begun to grant awards and
scholarships to support young researchers in particular.

The Turkish Surgical Society continues its practices regularly in
order to support young researchers. In this context, the follow-
ing scholarships are given:

1. Turkish Surgical Society Scholarship

2. Turkish Surgical Society Overseas Education Scholarship
3. Dr.Feza Remzi Scholarship

4. Kemal Ozden Scholarship

5. Nevin Baykent Scholarship

In the same context, the Turkish Surgical Society grants awards
in different branches:
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1. Turkish Surgical Society Award & Support,
Support to International Surgical Congresses,

Promoting Scientific Publications,

Overseas Education Support Award,

2

3

4. National Surgical Congress Awards,
5

6.  Proficiency Board Support Award,
7

Overseas Project Support Award (18)

The Turkish Surgical Society is proud and honoured to grant 68
Scholarship Awards and 59 Incentive Awards in total to young
surgeons (19).

Taking into account the difficulties encountered by young gen-
eral surgical residents in the operations, the Turkish Surgical So-
ciety has prepared 15 sets of drawings for various surgeries to
assist them in this regard and offered them to their service. Test
Preparation Book for preparing for Board Exams, Board Exam
Course notes, preparing a presentation in English - which is an
issue young residents have difficulty in in international con-
gresses-, and a medical presentation booklet in English, which
would make it easy for them to make presentations, should also
be included in the services provided. For the informed consent,
nine different Informed Consent Forms explaining different
surgical procedures and complications were prepared and ex-
plained on the website of the association. Another service that
the Turkish Surgical Society has provided to young researchers
in recent years is the practice that we define as Virtual Academy.
In this practice providing great convenience for young research
associates and residents to improve and train themselves when
they have free time both in their clinics and at home, modules,
manuals and current articles are included. These contemporary
practices, which provide easy access to current information, are
followed with interest by young surgeons (20).

In addition to scientific activities organized in its new headquar-
ters, the Turkish Surgical Society has also organized public aware-
ness meetings together with non-governmental organizations in
the prevention and treatment of different types of cancer for our
neighbours living in the neighbourhood, revealing a good exam-
ple of the public services mentioned in our statute.

In 2009, since it was the 80th anniversary of the Turkish Surgical
Society, a comprehensive book was published and broached to
our general surgeons. It has been 10 years since then. Now, we
are celebrating our 90" anniversary. In the 21 century, there are
huge and rapid developments in medical technologies. Partic-
ularly, the concepts of Industry 4.0 and Health 4.0, which have
been in our agenda since 2013, have begun to introduce brand
new concepts and practices into our daily practice each passing
day.

We have tried to summarize the activities of our Turkish Surgical
Society, the great leader of Turkish Surgery which reached its
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90™ year, especially for the last 10 years. We hope to share more
with our members on our 100" anniversary, which we will cele-
brate in 10 years, and we pay our respects to you.

The last sentence belongs to our doyen academic member Pro-
fessor Dr. Erol Ddren, one of the founding members of Turkish
Surgical Society:

“If We Know Where We Come From, We Can Predict Where
We Can Go".

With all respect,

Professor. Dr. Semih Baskan

REFERENCES

1. Baskan S, Akata O, Ceylan |, Kadioglu Y, Ata¢ A. Tirk Cerrahi Dernedi
Tarihgesi (History of Turkish Surgical Society). Ankara: Turkish Surgical
Society, 2010:48.

2. Baskan S, et al. A.G.E. Publication of Turkish Surgical Society. Ankara,
2010:109.

3. Terzi C, Okman U, Eryilmaz M. General Surgery Manpower, Workfor-
ce and Work Load in Turkey. Publication of Turkish Surgical. Ankara,
2009:17.

4. Status Report on Health Education and Health Manpower in Turkey.
Eskisehir, 2014:50-1.

5. Demirer S. UGMS Section and Board of Surgery. Records of Istanbul
Meeting 5-6 April, 2019. Istanbul, 2009.

Turkish Surgical Society .Records of Turkish Surgical Society, 2019.
7. T.C.Saglk Bakanligi. 2018 Health Statistics Yearbook. Ankara, 2019:6.

Baskan S, et al. A.G.E. Publication of Turkish Surgical Society. Ankara,
2010:90-1.

9. Turkish Surgical Society. Records of Turkish Surgical Society Board Me-
eting. Ankara, 2019.

10.  Baskan S, etal. A.G.E. Publication of Turkish Surgical. Ankara, 2010:116.

11. TR Ministry of Health. 2018 Health Statistics Yearbook. Ankara,
2019:3.

12. Data of Co-Aurhorisation Board of Turkish Surgical Society. Ankara,
2019.

3. Interview with Prof. Dr. Seher Demirer, the President of Turkish Surgical
Society. Medimagazin. Available from: https.//www.medimagazin.
com.tr/hekim/meslek-org/tr-tusta-ilk-3-tercih-cerrahi-simdi-turk-
cerrahi-dernegi-baskani-2-14-80184.html. Retrieved Jan 22, 2019.

14. Baskan S, et al. A.G.E. Publication of Turkish Surgical Society. Ankara,
2014:81-4.

15. Baskan S, et al. A.G.E. Publication of Turkish Surgical Society. Ankara,
2010:98.

16.  Records of Turkish Surgical Society Board Meeting, 2010.
17. Records of Turkish Surgical Society Board 2019.

18, Internet Page Records of Turkish Surgical Society. Available from:
https.//www.turkcer.org.tr. Retrieved Nov 2019.

19. Turkish Surgical Society. Records of Turkish Surgical Society;, 2019.

20. Internet Page Records of Turkish Surgical Society. Available from:
https.//www.turkcer.org.tr. Retrieved Nov 2019.



ORIGINAL ARTICLE \
Turk J Surg 2019; 35 (4): 245-251

Clinicopathologic and prognostic features in
appendiceal malignancies: does tumor invasiveness
matter?

Kazim Senol"?{iD), Murat Ferhat Ferhatoglu*(iD), Deniz Tihan>*(iD)

! Department of General Surgery, Uludag University School of Medicine, Bursa, Turkey

? Department of General Surgery, Bursa High Specialty Training and Research Hospital, Bursa, Turkey
® Department of General Surgery, Okan University School of Medicine, istanbul, Turkey

* Department of Anatomy, Uludag University School of Medicine, Bursa, Turkey

ABSTRACT

Objective: To evaluate the survival rates of appendiceal tumors and prognostic factors affecting survival.

Material and Methods: Demographic features, tumor characteristics and pre- and post-operative outcomes of the patients were analyzed retrospec-
tively. The study was performed according to the Helsinki declaration.

Results: Twenty-three of the 2840 specimens were investigated prospectively. Median age of the patients was 28 (range: 1-89) years, with a male (n= 1730,
60.9%) to female (n= 1110, 39.1%) ratio of 1.55. Pediatric group did not present appendiceal malignancy. Carcinoid tumors were reported in 17 (0.59%)
and adenocarcinoma was reported in 6 (0.20%) patients. Multivariate analyses of the subtypes showed serosal invasion as an independent risk factor for
mucinous and non-mucinous adenocarcinoma (HR:-2.70, 95% Cl: 0.006-0.755, p= 0.029). Median follow-up time was 48 months (range: 28-61 months) and
disease specific survival rates of carcinoid tumors, mucinous- and non-mucinous adenocarcinomas were 36(95% Cl 32-40), 30 (95% Cl 13-46), 43 (95% CI 30-
55) months, respectively (p= 0.749). Factors affecting survival in the univariate analyses were advanced tumor stage, serosal invasion and tumor invasion
depth. In multivariate analyses, tumor invasion depth was the only independent prognostic factor with poor survival rates in all subtypes of appendiceal
malignancies (HR=1.31 (95% Cl: 1.01-13.5), p= 0.047).

Conclusion: Tumor subtype and tumor invasiveness are important risk factors for survival. Besides other treatment modalities, appendectomy still
remains the survival benefit with better clinical outcomes.

Keywords: Appendectomy, appendicitis, appendiceal malignancies, appendiceal tumors

INTRODUCTION

Acute appendicitis is still the most frequent abdominal pathology requiring emer-
gent surgery worldwide (1,2). Its approximate lifetime prevalence has been report-
ed as 8% (2). The annual incidence of this pathology is about 0.1% in Western coun-
tries (2-4).

The most common pathogenesis of acute appendicitis is the luminal obstruction
of the appendix by a fecalith (2). However, all causes which may —directly or indi-
rectly— obliterate the appendiceal cavity will lead the patient to an acute appen-
dicitis. Appendiceal tumors are relatively rare but, likely, malignant appendiceal
tumors may also obliterate the appendix lumen (5).

Cite this article as: Senol K, Ferhatoglu MF, Tihan D. Clin-
icopathologic and prognostic features in appendiceal ma-
lignancies: does tumor invasiveness matter? Turk J Surg
2019; 35 (4): 245-251.

Despite extensive usage of antibiotics, appendectomy has been considered the
standard treatment of appendiceal acute inflammation for decades (1,2). Nowa-
days, the primary treatment approach is still surgery. Generally, open or laparo-
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scopic removal of the appendix is the main aim of the surgical procedures. On the
other hand, regarding the literature, surgical management still remains unclear in
appendiceal malignancy (6).

This study aimed to discuss the management of malignant disease of the appendix
in the light of our case series data.
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MATERIAL and METHODS

This retrospective clinical study was conducted in the Depart-
ment of General Surgery, Bursa Yuksek lhtisas Training and Re-
search Hospital and Bursa State Hospital. Histopathological
examination of 2840 specimens obtained from patients who
had undergone appendectomy between January 2012 and De-
cember 2015 were investigated retrospectively. Twenty-three of
these 2840 specimens were diagnosed as appendiceal malig-
nancies. In total, the data of 23 patients were analyzed in terms
of age, gender, preoperative and postoperative clinical param-
eters. Overall survival rates of the patients and prognostic pa-
rameters affecting survival were also evaluated. The study was
performed according to the Helsinki Declaration.

Statistical Analysis

In descriptive analyses, mean + standard deviation was used
for data following normal distribution and median and mini-
mum-maximum values for non-parametric data. Non-parametric
values were compared using Mann-Whitney U test. Comparison
of categorical variables such as data of gender and histopathol-
ogy was conducted using Fisher's exact and chi-square tests.
Factors identified as significant in the univariate analyses were
included into the multivariate logistic regression analysis.

Patients were followed up for 5 years after surgery. Death re-
cords were completed until January, 2016. Overall survival (OS)
was measured until the date of death from any cause. The rela-
tionship between clinicopathological characteristics and OS was
examined by Kaplan-Meier log-rank survival analyses and uni-
variate Cox proportional hazards regression to calculate hazard
ratios (HR) and 95% confidence intervals (95% Cl). Variables sta-
tistically significant (p value < 0.20) were entered into a multivar-
iate model using an entered method. The relationship between
survival and prognostic parameters was examined using the X?
method for linear trend. In all statistical tests conducted as part
of the study, a value was taken as 0.05 and p< 0.05 was consid-
ered statistically significant. Statistical analyses were performed
using SPSS (Statistical Package for the Social Sciences ver. 21.0,
SPSS Inc, Chicago, lllinois, USA) computer program.

RESULTS

A total of 2840 patients’ demographic, clinical data and pathol-
ogy reports were analyzed retrospectively. Overall median age
of the patients was 28 years (range 1-89 years) with a male (n=
1730, 60.9%) to female (n= 1110, 39.1%) ratio of 1.55. Pediatric
group aged between 1-6 years (n= 73, 2.6%), late pediatric group
aged between 7-11 years (n= 146, 5.1%) and adolescents aged
between 12-17 years (n= 228, 8%) did not present appendix
tumors. Carcinoid tumors were reported in 17 (0.59%) patients.
Adenocarcinoma of the appendix was reported in 6 (0.20%)
patients, in whom 3 (0.1%) of the tumors were with mucinous
histology. Median age of the patients was 36 years (range: 19-71
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years) in the carcinoid group and 51 years (range: 41-68 years) in
the adenocarcinoma group. Patients with carcinoid tumors were
significantly younger than patients with adenocarcinoma (p=
0.01). Carcinoid tumors were mostly located on the apex of the
appendix in 9 (52.9%) patients while 5 (29.4%) tumors were lo-
cated at the base and 3 (17.6%) tumors were located at the body
of the appendix. Mean tumor size of the carcinoid group (9.47
+ 5.83 mm) was significantly smaller than the adenocarcinoma
group (16 £ 3.90 mm, p= 0.02). Histopathology revealed that
all of the adenocarcinomas were originated from adenoma. In
the adenocarcinoma group, except 1 (16.6%) submucosal mu-
cinous tumor (TTNOMO), 5 (83.3%) patients were presented with
serosal invasion (TANOMO). In the carcinoid group, mucosal and
sub-mucosal invasion was present in 2 (11.76%) patients, lamina
muscularis propria invasion was present in 5 (29.41%) patients
and sub-serosa and serosa invasion was present in 4 (23.52%)
patients. Patients with adenocarcinoma were significantly more
likely to have tumor extension beyond the appendix, whereas
patients with carcinoid tumors tended to be limited to the ap-
pendix (p= 0.05). Mucinous/non-mucinous adenocarcinoma
histology interpretations also showed significant serosal (p=
0.05) and mesoappendix invasion (p= 0.002). All patients in the
adenocarcinoma group and 4 (23.52%) patients in the carcinoid
group with mesoappendix invasion underwent right hemicol-
ectomy procedure (p= 0.002). Multivariate analyses of statis-
tically significant factors in the univariate analyses presented
serosal invasion as a sole independent risk factor for mucinous
and non-mucinous adenocarcinoma group (HR: -2.70, 95% Cl:
0.006-0.755, p= 0.029). Tumor characteristics of the patients are
summarized in Table 1 and Table 2.

Median follow-up time was 48 months (range: 28-61 months). All
patients were alive and disease free since the last follow-up. Esti-
mated median survival rates of the carcinoid tumors, mucinous
and non-mucinous adenocarcinomas were 48 (95% Cl: 44-52),
55 (95% Cl: 42-68), and 42 (95% Cl: 26-58) months, respectively.
Additionally, disease specific survival rates of carcinoid tumors,
mucinous and non-mucinous adenocarcinomas were 36 (95%
Cl: 32-40), 30 (95% Cl: 13-46), and 43 (95% Cl: 30-55) months, re-
spectively (p=0.748).

Univariate analyses demonstrated that serosal invasion (p=
0.129), advanced tumor stage (TNM) (p= 0.108) and tumor inva-
sion depth (p=0.179) were associated with poor survival rates. In
multivariate analyses, tumor invasion depth was the only inde-
pendent prognostic factor affecting survival (HR= 1.31 (95% Cl:
1.01-13.5), p=0.047). The relationship between clinicopathologi-
cal characteristics and survival is shown in Table 3.

DISCUSSION

Appendiceal tumors are broadly classified as epithelial and
non-epithelial tumors. Epithelial tumors include adenoma, mu-
cinous tumors with uncertain malignant potential and adeno-
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Table 1. Patient demographic and tumor characteristics with primary appendiceal malignancies
Tumor size Follow up
Case Gender Age | Operation (mm) Localization Pathology TNM (months) | Recurrence
1 Female 28 CA 5 Apex Carcinoid tumors Muscularis 59 None
2 Male 23 CA 10 Distal Carcinoid tumors Subserosa 58 None
3 Female 71 CA 11 Apex Carcinoid tumors Mucosa 53 None
4 Female 44 CA 7 Apex Carcinoid tumors Subserosa 52 None
5 Male 40 CA 2 Apex Carcinoid tumors Muscularis 47 None
6 Female 37 RHC 17 Distal Carcinoid tumors Subserosa 47 None
7 Female 34 CA 6 Apex Carcinoid tumors Subserosa 46 None
8 Male 23 CA 3 Distal Carcinoid tumors Submucosa 44 None
9 Male 19 CA 6 Apex Carcinoid tumors Submucosa 43 None
10 Female 24 CA 8 Apex Carcinoid tumors Muscularis 38 None
11 Male 36 CA 22 Body Carcinoid tumors Muscularis 35 None
12 Male 40 CA 4 Apex Carcinoid tumors Muscularis 31 None
13 Female 24 CA 3 Apex Carcinoid tumors Mucosa 26 None
14 Female 28 CA 12 Body Carcinoid tumors Serosa 59 None
15 Male 41 RHC 13 Distal Carcinoid tumor Serosa 57 None
16 Male 55 RHC 15 Distal Carcinoid tumor Serosa 42 None
17 Female 55 RHC 17 Body Carcinoid tumor Serosa 39 None
18 Male 68 RHC 21 Distal Non-Muscinous Serosa 55 None
AC
19 Male 54 RHC 17 Distal Non-Muscinous Serosa 53 None
AC
20 Female 48 RHC 13 Distal Non-Muscinous Serosa 45 None
AC
21 Female 41 RHC 12 Body Mucinous AC Submucosa 30 None
22 Female 60 RHC 20 Apex Mucinous AC Surrounding 55 None
tissue
23 Male 49 RHC 13 Apex Mucinous AC Serosa 40 None
CA: Complete appendectomy, RHC: Right hemicolectomy, AC: Adenocarcinom.

carcinoma (7). Appendiceal adenocarcinomas represent 4-6%
of the overall appendiceal malignancies and are notably rare
tumors (8). Primary appendiceal adenocarcinomas are mostly
seen in sixth and seventh decades of life with an equal male-fe-
male ratio (9). Presentation of appendiceal adenocarcinomas
differs in the clinical setting. The tumor should be presented
as an incidental finding following acute appendicitis, as a pel-
vic mass or as peritoneal carcinomatosis with or without ascites
(10). Acute appendicitis is the most common presentation (11).
Therefore, there have been difficulties to determine the most
appropriate classification system while defining appendiceal ad-
enocarcinomas (12). There is no designated WHO (World Health
Organization) and AJCC (America Joint Commission on Cancer)
staging systems for all subtypes of primary appendiceal carcino-
mas regarding to the rarity of the disease (5). Pai and Longacre

in 2005 classified appendiceal epithelial tumors into mucinous
and non-mucinous (intestinal and signet ring cell) types (13).
Mucinous adenocarcinoma represents 60% of all overall primary
appendiceal adenocarcinomas, followed by intestinal-type ade-
nocarcinomas and signet ring cell carcinomas (14). Whether the
differences in tumor characteristics, tumor progression and over-
all-disease free survival rates suggest that all subtypes of appen-
diceal adenocarcinomas are distinct pathologies, to achieve the
exact removal of the tumor with clear margins is determined as
curative therapy. While simple appendectomy is described as a
therapeutic method in local disease, adjunctive right hemicolec-
tomy presented better survival rates (6). In our study, all patients
in the adenocarcinoma group underwent right hemicolectomy
procedure, but there was no significant survival benefit in be-
tween groups even though the median survival rate of the mu-
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Table 2. The relationship between clinical parameters and subtypes of appendiceal malignancies

Mucinous/Non-mucinous
Carcinoid tumors adenocarcinoma P value, P value,
(n=17) (n=6) Univariate analyses Multivariate analyses

Age, years

Mean (SD) 36.59 (13.94) 53.33 (9.58) 0.01 i

Range 19-71 41-68
Gender (%)

Male 8(34) 3(13) 063 )

Female 9(39) 3(13)
Tumor size, mm (SD) 947 (5.83) 16 (3.90) 0.02 -
Tumor Location (%) -

Distal 5(21) 3(13) 035

Body 3(13) 14)

Apex 9(39) 2(8)
Type of surgery (%)

Appendectomy 13 (76) - 0.002 B

Right hemicolectomy 4(23) 6 (100)
Tumor extension (No/Yes, %)

Limited to appendix 13/4 1/5 0.05 -

Serosa invasion 12/4 (23) 1/5(83) 0.05 0.029

Mesoppendix invasion 11/4 (23) 1/5(83) 0.02 -

Vascular invasion 11/6 (35) 2/4 (66) 0.19 -

Perineural invasion 9/6 (35) 2/4 (66) 0.26 -
Table 3. The relationship between prognostic factors and survival of patients with appendiceal malignancies following surgery

Univariate Analyses, Multivariate Analyses,

Variables HR (95% Cl) p HR (95% Cl) p
Age (15-40 y/40-65 y/> 65 y) 0.54 (0.36-8.05) 0489 - -
Gender (Male/Female) 0.21(0.52-2.92) 0.626 - -
Tumor type (carcinoid/adenocarcinoma) 0.12(0.42-2.98) 0.805 - -
Tumor site (base/body/apex) 0.27 (0.30-1.91) 0.560 - -
Tumor stage (TNM) 1.96 (0.64-7.86) 0.108 0.23(0.76-2.11) 0361
Tumor invasion depth 1.63(047-5.07) 0.179 1.31(1.01-13.5) 0.047
Meso-appendix invasion (no/yes) 0.26 (0.54-3.10) 0.558 - -
Vascular invasion (no/yes) 0.33 (0.60-3.21) 0430 - -
Perineural invasion(no/yes) 0.33(0.58-3.31) 0453 - -
Serosal invasion (no/yes) 0.70 (0.81-5.04) 0.129 045 (0.33-7.36) 0.561
Tumor perforation (no/yes) 0.10 (0.13-9.44) 0.920 - -

cinous group was higher than the non-mucinous group. Similar
to our findings, McCuskey et al. have mentioned in a review of
1061 cases that patients with mucinous and intestinal-type ad-
enocarcinoma histology do not show any significant difference
in survival rates (9). In the literature, peritonitis on diagnosis,
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histologic subtype, tumor grade, extent of surgery and pre-or
per-operative peritoneal dissemination and intraperitoneal
chemotherapy are well defined prognostic factors affecting
survival and tumor recurrence (5,15-17). Besides these prog-
nostic factors, including extended disease and age, aggressive



tumor histology such as poorly differentiated adenocarcinomas
and signet ring-cell type carcinomas are associated with 5-year
survival rate of only 7% and worst prognosis (14,18).

Non-epithelial tumors of the appendix are endocrine-carcinoid
tumors, lymphoma and sarcoma. Unlike appendiceal adenocar-
cinomas, carcinoid tumors of the appendix are diagnosed at a
much younger age of 32-42 years with female predominance
(14,19). However, there have been reports regarding a decrease
of the overall percentage of appendiceal endocrine neoplasm
among all gastrointestinal neuroendocrine tumors, and the
prevalence of carcinoid tumors among all primary tumors of
the appendix ranges between 43 and 57% (20,21). WHO has
classified endocrine tumors according to histological differen-
tiation and graded the tumors as benign and malignant well
differentiated tumors and mixed exocrine-endocrine malignant
tumors (goblet cell carcinoid) (22). Goblet cell carcinoid (ade-
nocarcinoma) is also a rare tumor containing both epithelial
and neuro-endocrine features with progressive clinical course
in which 20-40% of the cases presented with early nodal in-
volvement (23). Appendectomy with clear margins is defined
as sufficient surgical option for early-stage tumors of primary
appendiceal malignancies except goblet cell adenocarcinoma.
Locally advanced adenocarcinoma or carcinoid tumors and
goblet cell adenocarcinoma have a relative indication for right
hemicolectomy with completion of tumor staging. Localization
and size of the carcinoid tumors are prognostic factors besides
tumor differentiation. AJCC staging system for carcinoid tumors
is based on tumor size but does not consider tumor invasion
depth and tumor grade. Mitotic activity, mesoappendix and
lymphovascular invasion are also independent prognostic fac-
tors for carcinoid tumors. Although serosal involvement is not
interpreted as a risk factor for carcinoid tumors, meso-appendix
invasion is presented with poor prognosis (24). ENETS (Europe-
an Neuroendocrine Tumor Society) defined a staging system
including these important histologic features, tumor grade and
meso-appendix invasion (25).

This study showed how the clinicopathological characteristics
of the tumor affect survival of the patients undergoing curative
resection of appendiceal malignancies. These data support the
routine histological sampling of the tumor, preoperative and
postoperative clinical outcomes of the patients. In this study,
surgical choice between tumor subtypes was not associated
with poor clinical outcomes. Statistical analyses between tumor
subtypes revealed that patients with adenocarcinoma present-
ed with an advanced age, larger tumor size and more extended
disease at diagnosis. Carcinoid tumors were mostly located at
the apex of appendix with local disease. As expected, presence
of serosal invasion was referred as an independent high-risk
factor for patients with adenocarcinoma of the appendix. Al-
though estimated median survival rates between tumor sub-
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types were in close range, there was no disease related death
and recurrence during the follow-up in all subtypes of appendi-
ceal malignancies. Survival rates of the patients between tumor
subtypes were not statistically significant. Among all clinical
and pathological parameters identified pre- and postoperative-
ly, tumor invasion depth was found as a sole risk factor affecting
survival. Increased tumor invasion was found to be associated
with the decreased disease specific survival rates.

There are several limitations regarding the multicenter and ret-
rospective nature of the study. Several surgeons and surgery
departments participated and provided invaluable clinical and
pathological data into the study. Interpretations of the patho-
logical specimens differed among centers and in between pa-
thologists. Unfortunately, there were no reports of signet ring
cell carcinoma and goblet cell carcinoid tumors. Therefore, this
study could not present the risk factors and survival rates of
these group of tumors. Our study also suggests that cooper-
ation between referral clinics in defining the confirmed histo-
logical outputs and processing the data prospectively should
be more effective to get better clinical outcomes with more
reliable data.

In conclusion, tumor subtype and tumor invasiveness is an im-
portant risk factor for survival in appendiceal malignancies. Be-
sides that, surgical choice is not presented as an effective factor
for improved clinical outcomes and survival rates. Appendec-
tomy alone presents satisfactory results but complete staging
of the tumor should always be considered. Further prospective
studies are needed to evaluate the proper staging of the tu-
mors.
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Apendiks tiimorlerinin klinikopatolojik ve prognostik 6zellikleri: tiimor invazyon durumu
onemli mi?
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OZET

Giris ve Amag: Apendiks tiimaorlerinin sagkalim oranlarini ve sagkalimi etkileyen prognostik faktori degerlendirmektir.

Gereg ve Yontem: Olgularin demografik 6zellikleri, timor 6zellikleri ve ameliyat 6ncesi ve sonrasi sonuglari retrospektif olarak incelendi. Hasta-
larin sagkalimlari kaydedildi. Calisma Helsinki deklerasyonuna uygun olarak yapildi.

Bulgular: Prospektif olarak 2840 spesmenin 23'l incelendi. Hastalarin medyan yasi 28 (1-89) erkek (n= 1730, %60,9) ve kadin (n= 1110, %39,1)
orani 1,55 idi. Pediatrik hasta grubunda apandisyel malignite gézlenmedi. On yedi (%0,59) hastada karsinoid tiimorler, 6 (%0,20) hastada ade-
nokarsinom tespit edildi. Alt gruplarin tek degiskenli analizlerinde yas, timor boyutu, operasyon teknigi, lokal hastalik, seroza ve mezoapendiks
invazyonu gruplar arasinda anlamli derecede farkl bulundu. Subtiplerin cok degiskenli analizinde serozal invazyonun miisin6z ve non-musin6z
adenokarsinom icin bagimsiz bir risk faktort oldugu gosterildi (HR: -2,70, %95 GA: 0,006-0,755, p= 0,029). Medikal takip stresi 48 aydi (aralk:
28-61 ay) ve karsinoid tiimorler, miisindz ve non-miisindz adenokarsinomlarin hastaliklara 6zgul sagkalim oranlari sirasiyla 36 (%95 GA: 32-40),
30 (%95 GA: 13-46) ve 43 (%95 GA: 30-55) ay arasinda degisti (p= 0,749). Tek degiskenli analizlerde sagkalimi etkileyen faktorler ilerlemis timor
evresi, serozal invazyon ve tiimor invazyon derinligi idi. Cok degiskenli analizlerde apandisyel malignitelerin tiim alt tiplerinde yetersiz sagkalim
oranlari olan tek timor invazyonu faktord [HR = 1,31 (%95 GA: 1,01-13,5), p= 0,047] idi.

Sonug: TUmor alt tipi ve timor invazyonu sagkalimi belirlemede 6nemli risk faktorleridir. Diger tedavi yontemlerine gore apendektomi, daha iyi
klinik sonuglara ve artmis sagkalim oranlarina sahiptir.

Anahtar Kelimeler: Apendektomi, apendisit, apendiks maligniteleri, apendiks timorleri
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Validation of prognostic scoring systems for predicting
30-day mortality in perforated peptic ulcer disease
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ABSTRACT

Objective: Perforations in Peptic Ulcer Disease are known to cause considerable morbidity and mortality. The objective of this study was to compare
efficacy of known clinical parameters and three existing scoring systems in predicting 30-day mortality and determining mortality risk stratification
based on risk factors.

Material and Methods: This was a prospective observational study of 190 patients operated for perforated peptic ulcer over a period of 14 months at
a 1500 bed tertiary care university hospital in Western India.

Results: The mortality rate observed was 18.95%. Elderly population, raised serum creatinine, time delay to surgery > 24 hours, preoperative shock and
pre-existing medical illness were identified as risk factors for poor postoperative prognosis. The Area under curve for mortality prediction was 0.590 for
ASA, 0.745 for Boey and 0.804 for PULP score. Mortality was best anticipated by a combination of raised serum creatinine levels, preoperative shock and
delayed surgery by multivariate logistic regression analysis.

Conclusion: Poor outcome was significantly higher in the elderly, patients with raised serum creatinine, preoperative shock, pre-existing medical ill-
ness and when the time delay to surgery was > 24 hours. In spite of the Boey score being more practical in application, PULP score proved to be a more
precise indicator of mortality. A larger study inclusive of other Mortality Risk Prediction Models would help formulate a more accurate and population
specific scoring system.

Keywords: Perforated peptic ulcer, scoring systems, risk factors, 30-day mortality

INTRODUCTION

Perforated peptic ulcer disease (PUD) is potentially fatal unless treated surgically (1).
Although the prevalence of peptic ulcer in the general population is not known,
American Gastroenterology Association (AGA) has reported a 10-12% prevalence in
patients with upper gastrointestinal symptoms (2,3). Among all the complications
relating to peptic ulcer disease, perforation is the most dreaded since it has the
highest mortality rate (4). Population based studies have reported mortality rates
of 25-30% following perforated peptic ulcer (PPU) (5,6).

The pathogenesis of PPU is multifactorial and results from an interaction between
environmental, microbiological-Helicobacter pylori, pharmacological-Non Steroidal
Anti-Inflammatory Drugs (NSAIDs) and steroids and genetic factors (7,8). Recog-
nizing individual clinical parameters indicating higher risk of fatality and classifying
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patients according to low or high risk pre-operatively can help with optimization
of care and resource allocation (9). Various risk prediction models like American So-
ciety of Anaesthesiologists (ASA) physical status, Boey and Peptic Ulcer Perforation
Score (PULP) have been devised for that. Due to geographic and demographic vari-
ations, it becomes prudent to validate each existing model and test its diagnostic
efficacy for a particular scenario. An ideal scoring system should be easy to apply,
include all pre-operative variables proven to affect outcomes, highly sensitive and
specific and should not cause additional fiscal or organizational burden (9). The
present study was conducted to compare efficacy of ASA, Boeyand PULP score in
predicting 30-day mortality in patients with PPU based on clinical parameters, to
determine mortality risk stratification and calculate incidence of 30-day mortality
after surgical intervention for PPU at our institution.
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MATERIAL and METHODS
Patients and Setting

A prospective observational study was conducted at the General
Surgical Department of a 1500 bed tertiary care Medical Collage
Baroda and Sir Sayajirao General Hospital in Western India over a
period of 14 months from September 2015 to October 2016, after
obtaining prior approval of the institutional ethics committee. Out
of the 204 patients operated for PPU, 190 patients were evaluated,
14 were excluded due to incomplete data. Informed consent was
obtained from all patients. All consenting patients above the age
of 18 years diagnosed and operated for benign gastric or duode-
nal ulcer were included. Patients with malignant perforated ulcer,
those conservatively treated for PPU and patients who expired
before any surgical intervention were excluded.

PPU was diagnosed based on clinical features, laboratory tests,
plain abdominal skiagram and intraoperative findings. Patients
were evaluated for past history of dyspepsia and epigastric pain,
long term NSAIDs or steroid ingestion, smoking and alcohol
consumption, pre-existing co-morbidities including stroke, di-
abetes mellitus, tuberculosis, respiratory, cardiovascular, renal
or liver disease. All cases were managed by surgical procedure
involving open primary closure of perforation by interrupted 2-0
Polyglactin 910 sutures covered with pedicle omentoplasty.

Data Studied

Factors affecting patient outcome like age and gender, long
term NSAIDs/steroid intake, renal function, preoperative shock
and hydration (systolic blood pressure < 100 mmHg and heart
rate >100 beats/min), preoperative co-morbidities and time de-
lay from admission to surgery were recorded. All patients were
scored under three PPU scoring systems: ASA, Boey and PULP.
Patients were grouped for age < 60 or > 60 years, sex, NSAIDs
or steroid intake, serum creatinine < 147 or > 1.47 mg/dL, co
morbidities present or absent, time delay < 24 hr or > 24 hr, ASA
class < 3 or > 3,Boey score < 1 or> 1 and PULP score <7 or > 7.

Outcome was assessed by mortality within 30-days of surgery
for each group. The diagnostic abilitiesof three PPU scoring sys-
tems in the form of sensitivity, specificity, positive predictive val-
ue and negative predictive valuewere calculated.

Statistical Tests and Statistical Analysis

Data was analyzed using MedCalc Statistical Software version
18 (MedCalc Software bvba, Ostend, Belgium; http://www.med-
calcorg; 2018). Mean and standard deviation for continuous
data, and number and percentage for categorical variables were
calculated. Pearson’s Chi Square or Fisher’s exact test was used
for categorical data. All tests were 2-tailed with p< 0.05 consid-
ered significant. Odds ratio for mortality was calculated for age,
sex, serum creatinine, use of steroids and NSAIDS, preoperative
shock, pre-existing co-morbidities, delay in surgery and individ-
ual PPU scores to check for their association.
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Univariate analysis was done for pre-operative factors affecting
patient outcome, ASA score, Boey score and PULP score to check
for their association with the mortality. Results of these analyses
were used in Logistic regression analysis for dichotomous out-
come like mortality. To assess if the regression models’ estimates
fit the data, “Goodness of Fit"Chi Square test and Hosmer- Leme-
show test were used. Receiver Operating Characteristics (ROC)
Analysis and Area Under Curve (AUC) was calculated for the indi-
vidual scores and compared. An AUC value > 0.8 was considered
good, between 0.60-0.80 was considered as moderate, and <
0.60 was regarded poor.

RESULTS

Of the 190 operated patients, 36 (18.95%) expired within 30-days
of surgery.

Patient Profile and Preoperative Clinical Parameters

Patient demographic profiles, pre-operative parameters and
their odds ratio for mortality are depicted in Table 1. Mean age
of patients was 42.42 + 16.34 years. Male to female ratio was not-
ed to be 3.63:1. The most commonly observed pre-operative co
morbidity was COPD (50%), followed by cirrhosis (26.47%). Five
out of 34 patients had multiple coexistent co morbidities.The
time delay defined as surgical delay more than 24 hours since
admission ranged from 26 to 52 hours.

Risk Assessment Scores and their ROC curves

Majority of the patients belonged to ASA physical class 4 (n= 149,
78.42%), followed by ASA physical class 3 (n= 33, 17.37%) and
ASA physical class 5 (n= 8, 4.21%). None of the patients could be
classified under class 1 or 2. 157 patients belonged to class 4 or 5.
Patients categorized to Boey class 0 were 106 (55.79%), Boey class
1 were 54 (28.42%), Boey class 2 were 28 (14.73%) and 2 (01.05%)
belonged to Boey class 3. Maximum number of patients (n= 82,
43.16%) had a PULP score of 5. Patients having PULP score of 6, 7
and 8were 21 (11.05%), 24 (12.63%) and 22 (11.58%) respectively.
In PULP score category 3 and 9, 13 (06.84%) and 12 (06.32%) pa-
tients were noted. There were none noted with any other score.

The odds ratios (OR) of risk assessment scores for mortality are
enlisted in Table 1. Receiver operating characteristic (ROC) curve
analysis andArea under curve (AUC) for the three scoring sys-
tems are shown in Table 2 and Figure 1.

Regression Analysis

Logistic regression analysis for pre-operative parameters showed
significant association of mortality with raised serum creatinine
levels, preoperative shock and delayed surgery. Age and pre-
operative comorbidities were not included in the calculations
because of insignificant association with mortality in univariate
analysis. Boey and PULP scores when subjected to logistic re-
gression analysis revealed their significant association with mor-
tality (Table 3). ASA score was left out of the regression model
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Table 1. Patient characteristics, pre-operative clinical parameters and Odds Ratio for mortality for each univariate factor

Variable Mean = SD or Percentage (%) Number (n) Odds Ratio for Mortality p
Age

< 60 years 4242 +16.34 years 162 !

> 60 years 28 1.914 (0.766-4.782) 0.165
Gender

Female 21.58% 41 1

Male 78.42% 149 1.174 (0.473-2.913) 0.729
Steroid intake

No 95.26% 181 1

Yes 4.74% 9 1.235(0.246-6.212) 0.798
NSAIDs intake

No 91.05% 173 1

Yes 8.95% 17 0.909 (0.247-3.347) 0.886
Serum creatinine level

< 147 mg/dL 68.95% 131 1

> 147 mg/dL 31.05% 59 17.124 (6.847-42.826) <0.0001
Preoperative shock

No 86.32% 164 1

Yes 13.68% 26 9.286 (3.765-22.904) <0.0001
Preoperative comorbidities

No 82.11% 156 1

Yes 17.89% 34 3.000 (1.312-6.859) 0.009
Delay in surgery

No 89.47% 170 1

Yes 10.53% 20 5.539 (2.098-14.624) 0.0005
ASA score

<3 17.37% 33 1

>3 82.63% 157 9.180 (1.211-69.590) 0.032
Boey score

<1 84.21% 160 1

> 1 15.79% 30 18.000 (7.187-45.084) < 0.0001
PULP score

<7 74.21% 141 1

>7 25.79% 49 18.000 (7.473-43.358) <0.0001

SD: Standard deviation, NSAIDs: Non steroidal anti-inflammatory drugs, ASA: American Society of Anaesthesiologists, PULP: Peptic ulcer perforation score.

Table 2. Diagnostic ability and performance of ASA, Boey and PULP score for predicting risk of mortality

AUC*
Score Value SE? 95% CIP Sensitivity Specificity PPV NPV
ASA 0.590 0.0215 051610 0.661 97.22 20.78 12 98.5
Boey 0.745 0.0432 0.677 to 0.806 55.56 9351 48.7 95
PULP 0.804 0.0392 0.740 t0 0.858 75 85.71 36.8 96.9

AUC: Area under curve, SE: Standard error, Cl: Confidence interval, PPV: Positive predictive value, NPV: Negative predictive value, ASA: American Society of Anaesthe-
siologists, PULP: Peptic ulcer perforation score.

@ Delong et al,, 1988.

® Binomial exact.

“pvalue < 0.0001.
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Figure 1. Comparison of ROC curve for ASA, Boey and PULP score.

as including the score in calculations did not change the result
significantly.

DISCUSSION

Prevalence of mortality in our study population (18.95%) was
less as compared to that noted in previous studies on Western
populations (5,6), but higher than studies in other Southeast
Asian populations (9,10). This may be because of the advanced
age of patients presenting with PPU in Western studies (mean
age ~70 years) compared to Asian studies (mean age ~50 years).
The elderly, besides suffering from additional pre-operative ill-
nesses such as hypertension and diabetes, have poor physiologi-
cal reserves to deal with post-operative complications and hence
are more prone to fatality.

Demographic Profile and It’s Relation to 30-Day Mortality

Higher rate of PPU was observed in males similar to two other
studies (9,10). Another Indian study comprising of 50 perforated
peptic ulcer patients noted a very high male to female ratio
(11.5:1) and attributed it to the habits of smoking and alcohol
consumption in young men (11). The current study did not elicit
the habits of smoking and alcohol consumption in our patient
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population. We recorded PPU more commonly in younger age
groups unlike four other studies where the mean age of patients
was above 50 years (6,9,12,13). Analogous to our data, an Indian
study noted a lower mean patient age (38.1 years) (11). The odds
of death were 1.91 times more if the age of patient was more than
60 yrs, which confirm the findings that the elderly suffer from
more debilitating morbidity and mortality (6,12). No association
could be found by us between gender and mortality.

Preoperative Clinical Parameters and Their Relation to
30-Day Mortality

The rates of long term steroid and NSAIDs ingestion were lower
(4.74% and 8.95%) in the current study compared to a study
by Moller et al (13% and 41%) but higher than those noted by
Anbalakan et al. (0.3% and 1.8%) (6,9). None of these studies
including ours could find an association between chronic ste-
roid/NSAID ingestion and mortality. At our institution, the sig-
nificantly higher risk of 30-day mortality (Odds ratio=17.124) in
patients with raised serum creatinine levels was in contrast to
another study determining serum creatinine level as an inde-
pendent risk factor for mortality (12). This could be due to the
delayed referral of more critical patients to our tertiary care hos-
pital. Increased creatinine level, which is a well-recognized risk
factor for mortality in surgical patients, indicates pre-existing
renal failure or acute kidney injury due to dehydration or sepsis
caused by PPU (14). The proportion of PPU patients present-
ing with preoperative shock in our study was lower than that
observed by two previous studies, however higherrisk of mor-
talitywas observed in our patients (6,12). The finding of chron-
ic obstructive pulmonary disease (COPD) in 50% of our cases
correlate with the previous studies recording heart disease,
COPD and diabetes mellitus as the most common preoperative
co-morbidities in patients with PPU (6,9-11). The co-morbidity
rate of 17.89% in the present research was comparable to that
reported in a study from Singapore (9), but lower than that in a
Western study (6) which observed large number of cases with
co-morbid heart disease, active malignant disease or AIDS and
other co-morbidities like hyperlipidemia. Mortality depends on
multiple clinical factors and co-morbidities, thus explaining the
higher fatality observed by us (Odds ratio= 3.000).

Table 3. Logistic regression analysis for mortality

95% Confidence Interval
Independent Variables Odds Ratio Lower Upper p
Pre-operative clinical variables | Serum creatinine (> 1.47/< 1.47 mg/dL) 12.8599 4.8886 33.8295 < 0.0001
Pre-operative shock (Yes/No) 43294 1.5199 12.3323 0.0061
Time delay (Yes/No) 3.6957 1.1262 12.1271 0.0311
PPU scores Boey score (> 1/< 1) 5.1473 1.7347 15.2739 0.0032
PULP score (> 7/<7) 85188 3.0861 235150 < 0.0001

PPU: Perforated peptic ulcer.
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Table 4. Comparison of mortality risk prediction models in different studies
Study
Scores Present Anbalakan® Menekse'? Thorsen'? Moller® Nichakankitti'®
Mortality (%) 18.95 72 10.1 16.3 27 3.57
AUC
ASA 0.59 0.75 0914 0.79 0.78 0.776
Boey 0.745 0.72 092 0.75 0.7 0.728
PULP 0.804 0.75 0.955 0.79 0.83 0.784
Sensitivity
ASA 97.22 833 - 85.7 - -
Boey 55.56 58.3 - 64.3 - -
PULP 75 62.5 - 929 - -
Specificity
ASA 20.78 98.1 - 66 - -
Boey 93.51 86.3 - 944 - -
PULP 85.71 873 - 583 - -
PPV
ASA 12 16.4 - - - -
Boey 487 25 - - - -
PULP 36.8 278 - - - -
NPV
ASA 98.5 98.1 - - - -
Boey 95 96.4 - - - -
PULP 96.9 96.8 - - - -
ASA: American Society of Anaesthesiologists, PULP: Peptic ulcer perforation score, AUC: Area under curve, PPV: Positive predictive value, NPV: Negative predictive value.

The Boey score measures ‘delay’ as the time from perforation to
surgery while the PULP score considers it to be the time from per-
foration to admission based on symptom debut. Alike a previous
Norwegian study we defined the time delay’as the time interval
from admission to surgery, because it would be a better prog-
nosticator as time of hospital admission and surgery are always
accurately noted in the case records (12). This would eliminate
the recall bias by patient or record bias by hospital. We observed
around 10% cases with delay of > 24 h while Thorsen et alrecord-
ed around 18% (12). Research by Buck et al. has shown that it is
crucial to reduce the time interval between perforation and op-
eration since each hour adds to the poor prognosis (15). Since
there are long travelling distances between our hospital and the
rural primary care centres the actual delay would be significantly
more than that noted, thus explaining the higher risk of mortality
in our patients in contrast to that reported by Thorsen et al. (12).

Logistic regression analysis revealed strong correlation between
preoperative clinical variables (raised serum creatinine, pre-
operative shock and time delay in surgery) and mortality as
proven in previous studies (5,6).
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Comparison of Risk Assessment Scores and Their Relation to
30-Day Mortality

We evaluated three commonly used scoring systems for pre-
dicting mortality in PPU patients. Comparison of Mortality Risk
Prediction Models in different studies is illustrated in Table 4. The
risk of mortality in patients with higher ASA (> 3), Boey (> 1) and
PULP (> 7) scores when individually calculated was greater alike a
previous study (12). Logistic regression analysis indicated positive
relationship between higher Boey/PULP scores and mortality.

In our study, PULP score achieved the highest OR and AUC val-
ues, followed by Boey and ASA scores which can be explained by
the inclusion of multiple objective predictors related to patients’
current health status and acute disease severity in PULP score as
compared to the other two. Thorsen et al. included acute state of
patient in ASA scoring, therefore observed equal performance of
the ASA and PULP score (12). Unlike their analysis, our ASA grad-
ing was based only on pre-existing illnesseshence we noted a
poor performance by the ASA score. The efficiency of Boey score
predicted by us was analogous to most other studies because of
the same three variable system employed by all (6,9,10,12).



Though ASA score is the easiest to calculate, it was not designed
for PPU studies. Prior studies have concluded that ASA Phys-
ical Status is an objective scoring system having inter-observer
variability and hence prone to observer bias (12,16). If the acute
state of the patient is not taken into consideration, it may affect
the outcome in terms of mortality (17). Boey scoring system in-
cludes only three parameters: co-morbidity, preoperative shock
and time from onset of abdominal pain. Therefore it is simpler
for clinical application (12). Boey score does not take into con-
sideration other well-established prognostic factors like age, sex,
concomitant drug intake or renal impairment and that leads to
its questionable accuracy in predicting mortality risk (9,18). The
original Boey score defines shock as blood pressure < 90 mmHg
whereas shock by routine definition is systolic blood pressure of <
100 mmHg and pulse > 100/minute. Hence the score may vary if
the data collected donot strictly adhere to the original definitions
(14). PULP score incorporates parameters of both ASA and Boey
score and can be evaluated preoperatively (14). It includes age
which is a recognized risk factor for mortality, therefore is more
predictive (13). The shortcoming of PULP score is that it ismore
clinically complex andrequires exact time of symptom origin and
admission for time delay, so not easy to use.

Variations in patient demographic profiles and study inclusion
criteria may bias comparison of the AUC values between dif-
ferent studies. Therefore it is preferable to compare ROC curve
analysis and AUC values of studies carried out in similar group
of patients (14). The PPU scoring systems found in the literature
were validated at different times in different countries on differ-
ent populations with varied ages. So, further validation is recom-
mended before any particular scoring system can be applied to
any one population (14).

Strengths and Limitations of Study

The sample size was relatively small but adequately powered to
show association between pre-operative clinical variables and
30-day mortality. In the present study, time ‘delay’was considered
as the time interval from admission to surgery, which is clinical
feasible to monitor thus avoiding bias and hence a more accurate
prognosticator. Due to a small sample sizeno significant associa-
tion was found between use of steroids or NSAIDS and mortality.
Individual factors which have demonstrated proven association
with PPU and mortality like smoking, alcohol, H. pylori infection,
hypoalbumineamia and hyperbilirubinemia were not studied.
Preoperative co-morbidities were not independently evaluated
for their relation with mortality.

Meaning of This Study and Implications for Clinicians

The use of a near-ideal and validated mortality risk prediction
score would help clinicians find out the prognosis of a patient
postoperatively, optimize perioperative care including inten-
sive care and counsel the family appropriately. The role of a sur-
geon in identifying and modifying the preoperative risk factors
is crucial, which can lead to a better outcome in cases of PPU.
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A study validating and determining diagnostic effectiveness of
other Mortality Risk Prediction Models (MRPMs) like Hacettepe
score, Jabalpur score, Charlson co-morbidity index, Sepsis score,
Mannheim Peritonitis Index (MPI), Acute physiology and chronic
health evaluation Il (APACHE II), Simplified acute physiology score
I (SAPS 1I), Mortality probability models I (MPM 1) and Physiologi-
cal and Operative Severity Score for the enumeration of Mortality
and Morbidity physical sub-score (POSSUM-phys score) would
guide selection of a comprehensive and suitable scoring system
for the Indian population.

CONCLUSION

In conclusion, this study evaluated a limited number of mortal-
ity risk assessment tools used frequently in day to day practice
to confirm the importance of mortality risk stratification models
in evaluating the prognosis of postoperative patients of PPU.
The PULP score, although more complex, predicted mortality
risk better than the ASA score and the Boey score. Elderly popu-
lation, raised serum creatinine, time delay to surgery > 24 hours,
preoperative shock and pre-existing medical illness predicted-
poor prognosis. Gender and NSAIDS or steroids intake had no
role in mortality risk prediction. A number of scoring systems
have been reported yet none prove to be superior and most are
tested in isolation on geographically and demographically dif-
ferent study populations. This study confirmed the importance
of mortality risk prediction models in assessing the patients
of perforated peptic ulcer in Asian-Indian population. A larger
study comparing more Mortality Risk Prediction Models would
help to identify the risk factors in a wide variety of patients and
aid in the improved risk estimation.
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Perfore peptik lilser hastaliginda 30 giinliik mortaliteyi ongoren prognostik
skorlama sistemlerinin gecerliligi
Shaili Patel, Devanshu Kalra, Samir Kacheriwala, Mihir Shah, Dipesh Duttaroy

Medical College Baroda and Sir Sayajirao Hastanesi, Cerrahi Bélimu, Vadodara, Hindistan

OzZET

Giris ve Amag: Peptik Ulser hastaliginda perforasyonlarin 6nemli 6l¢lide morbiditeye ve mortaliteye sebep oldugu bilinmektedir. Bu calismanin
amaci, 30 guinlik mortaliteyi 6ngérmede ve risk faktorleri temelinde mortalite risk stratifikasyonunu belirlemede bilinen klinik parametrelerin ve
var olan (g skorlama sisteminin etkinligini karsilastirmaktir.

Gereg ve Yontem: Bu calisma, Bati Hindistan'da 1500 yatakli Giglincti basamak tiniversite hastanesinde 14 aylik bir streg icerisinde perfore peptik
Ulser sebebiyle opere edilen 190 hastanin prospektif gézlemsel bir calismasidir.

Bulgular: Gézlemlenen mortalite orani %18,95 idi. Postoperatif prognozu kéti etkileyen risk faktorleri arasinda yas, yikselmis serum kreatin
seviyesi, ameliyatin 24 saatten daha fazla gecikmesi, preoperatif sok ve var olan tibbi rahatsizliklardi. Mortalite 5ngérmesi icin egri altindaki alan
ASA icin 0,590, Boey icin 0,745 ve PULP skoru icin 0,804 idi. Cok degiskenli regresyon analizi sonucunda mortaliteyi 5ngéren faktorlerin yiikselmis
serum kreatin seviyesi, preoperatif sok ve geciken ameliyatlar oldugu belirlendi.

Sonug: Kot sonuclar, yash poptilasyonda ve yiikselmis serum kreatin seviyesi olan, peroperatif sok geciren, nceden tibbi hastaligi olan ve ame-
liyata alinmalari 24 saatten daha cok geciken hastalarda belirgin derecede ytiksekti. Boey skorlamasinin uygulanmasi daha pratik olsa da PULP
skorlama sistemi mortalitenin daha keskin bir géstergesi olarak kanitlandi. Mortalite Riski Ongérii Modelleri iceren daha genis bir calisma daha
dogru ve popiilasyon spesifik bir skorlama sistemi olusturmada yardimci olacaktir.

Anahtar Kelimeler: Perfore peptik tilser, skorlama sistemi, 30 guinliik mortalite
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Is intraoperative nerve monitoring useful for surgical
training in thyroid surgery?
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ABSTRACT

Objective: Parathyroid glands and recurrent laryngeal nerves (RLNs) are at risk during thyroid surgery. However, the identification of the nerves has
reduced these risks. Intraoperative nerve monitoring (IONM) during thyroid surgery has gained widespread acceptance as an aid to the gold standard
of visually identifying the RLN. The aim of the present study was to evaluate the effect of the identification of the RLN during thyroidectomy by using
IONM.

Material and Methods: Seven hundred forty-eight patients were included in our prospectively designed study. Of these 748 patients, 1496 nerves at
risk were studied. Group 1 consisted of 736 nerves that were identified using IONM, whereas Group 2 consisted of 760 visually identified nerves.

Results: In the non-IONM group, the rate of temporary nerve palsy was lower in patients operated by experienced surgeons than in patients operated by
residents (p=0.001). In the IONM group, RLN injury rates were similar between experienced surgeons and residents.

Conclusion: In spite of the fact that the duration of the operation was lower with IONM, the abbreviated duration may not appear to have clinical sig-
nificance. The main advantage is for less experienced surgeons. IONM significantly decreases RLN palsy rates of the surgeons with limited experience
in thyroid surgery.

Keywords: Thyroidectomy, nerve injury, nerve monitoring

INTRODUCTION

Thyroidectomy is performed very frequently in regions with iodine deficiency. The
most serious complications of thyroidectomy are recurrent laryngeal nerve (RLN)
palsy and hypoparathyroidism, which can considerably worsen the patients’quality
of life. In spite of the fact that the rate of nerve paralysis is small, when it happens, it
may be life-long in capacity (1,2). The incidence of nerve paralysis is reported to be
0%-14% (1-4). Conditions, such as retrosternal goiter, redo surgeries, or surgeries for
malignant thyroid disorders, put the nerves at highest risks, and even experienced
surgeons may accidentally damage the recurrent nerve, resulting in nerve paralysis
in approximately 1%-2%. Since the early 1930’s, routine visualization of RLN rather
than avoiding it has become the standard of care (5-7).

Cite this article as: Ercetin C, Sahbaz A, Acar S, Tutal F,
Aksakal N, Sari S, Erbil Y. Is intraoperative nerve monitoring
useful for surgical training in thyroid surgery? Turk J Surg

2019 35 (4): 259-264. Intraoperative nerve monitoring (IONM) during thyroid surgery has gained

widespread acceptance as an aid to the gold standard of visually identifying the
RLN (8-10). Different techniques to monitor the nerve include palpation of the
cricothyroid muscle while stimulating the nerve; observation of the glottis for vocal
cord movement while stimulating the recurrent nerve, which can be performed by
either laryngoscopy or fiberoptic nasopharyngoscopy; monitoring the pressure of
the glottis on the endotracheal tube and finally, through surface electrodes placed
on the endotracheal tube, which are in contact with the vocal cords (8,9,11-14).
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26( Nerve monitoring in thyroid surgery

Many studies have shown that routine intraoperative RLN
monitoring decreases permanent paralysis rates (12,15-18).
Nevertheless, its role in foreseeing postoperative nerve function
and decreasing RLN injury is an ongoing debate (19-22). The aim
of the present study was to assess the effect of intraoperative
RLN identification by using IONM during thyroidectomy.

MATERIAL and METHODS
Patients

This was a prospectively designed study. Eight hundred fifteen
consecutive patients with benign euthyroid thyroid disorders
(multinodular goiter) (fine needle aspiration biopsy with suspicion
of malignancy, aesthetic concerns, and pressure symptoms) who
underwent thyroidectomy at the Department of General Surgery,
Istanbul University, Istanbul Medical Faculty between April 2008
and April 2016 were intended to be included into the study.

Exclusion criteria were vocal cord dysfunction on preoperative
evaluation, monitoring malfunction, and patient’s refusal to par-

ticipate in the study. Sixty-seven patients were excluded from
the study, with 36 patients for vocal cord paralysis, 11 patients
for signal loss, and 20 patients refused to participate in the study.
Overall, 748 patients and 1496 nerves at risk were included (Fig-
ure 1).

Patients were randomized to have RLNs recognized by visualiza-
tion or neuronal monitoring throughout the surgery. Random-
ization of the cases was provided by the resident not working in
the study using coins (heads or tails method). Group 1 (n= 736)
consisted of nerves, which were recognized with IONM, whereas
Group 2 (n=760) without IONM. Both groups were further divided
into subgroups A and B. Groups 1A and 2A consisted of patients
whose surgeries were performed by a qualified endocrine sur-
geon (n=3),and groups 1B and 2B consisted of patients who were
operated by 4™ year residents (n= 4). Ethics committee approval
was received for this study from the institutional Ethics Commit-
tee of Istanbul University, Istanbul Medical Faculty (762/2007). In-
formed consent was obtained from all patients.

Patients
initial screen
(n=2815)

| ——

Excluded (n= 20)
(Refused to participate)

Patients to be randomized

(n=795)
with IONM without IONM
398 patients 397 patients
/ 796 nerves 794 nerves \
Excluded patients (n= 30) Excluded patients (n=17)
+ Preop vocal cord palsy Preop vocal cord palsy
(n=19) (n=17)
No acustic signal
(n=11) . ‘ . .
Final analysis Final analysis
Patients 368 Patients 380
Nerves 736 Nerves 760
Experience Residents Experience Residents
surgeon surgeon

Patients 184
Nerves 368

Patients 184

Nerves 368

Patients 190
Nerves 380

Patients 190
Nerves 380

Figure 1. Flowchart of enrolled and randomized patients. IONM: Intraoperative nerve monitoring.
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Technique

An experienced endocrine surgeon performed thyroidectomies
in groups 1A and 2A, and 4™ year residents performed surgeries
in groups 1B and 2B.

The patient was in supine position under general anesthesia
with the neck extended. Following a low collar incision, the su-
perior and inferior subplatysmal flaps were prepared. After the
strap muscles were separated and lateralized, the thyroid lobe
was freed from its investing fascia and retracted medially. When
present, the middle thyroid vein was sealed and cut. The superior
thyroid artery and vein were ligated close to the thyroid tissue. The
tracheoesophageal groove was prepared and dissected to identi-
fy the recurrent nerve. When found, the RLN was delicately freed
from the adjacent tissues. As soon as the RLN and parathyroid
glands were secured, the ligament of Berry was divided, and the
thyroid lobe was detached from its attachments to the trachea.

No neuromuscular blocking agents were utilized during intuba-
tion in the IONM group. Endotracheal tube monitoring systems
(Medtronic; Nerve Integrity Monitor (NIM), Jacksonville, FL, USA)
were used to screen the thyroarytenoid muscles for electro-
myographic (EMG) activity. Intermittent nerve monitoring was
used. The stimulation current was set at 1.5 mA, and a disposable
probe was used. First, an EMG signal from the vagus nerve was
aimed. Dissection of the RLN was started after the EMG signal
was obtained from the vagus nerve, which confirmed the accu-
racy of the tube placement. The event threshold was set at 100
mV.Then signal from the RLN was obtained in the tracheoesoph-
ageal groove, which was totally dissected from the ligament of
Berry. If a signal loss occurred at a level of 2 mA, equipment fail-
ure was assumed. After hemostasis was performed and the op-
erative field was free of any fluids, the final test of the vagus was
performed. Duration of the operation was measured from skin
preparation until the end of wound closure.

Both pre- and postoperative laryngoscopic examinations of the
patients were performed by an otolaryngologist to assess vo-
cal cord functions. If vocal cord palsy occured, presented with
dysphonia, laryngoscopic examinations were repeated on post-
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operative months 1 and 6. If clinical dysphonia and dysfunction
of the vocal cords lasted > 12 months, it was considered as per-
sistent nerve palsy.

Data regarding age, sex, body mass index (BMI), weight of the
resected thyroid tissue, duration of the operation, and postop-
erative complications (RLN paralysis and hypoparathyroidism)
were recorded.

Statistical Analysis

Statistical analysis was made using the Statistical Packages for
the Social Sciences (SPSS) version 21.0 for Windows (IBM Corp.;
Armonk, NY, USA). Results were expressed as mean =+ SD. Chi-
square test, Wilcoxon signed-rank test, and logistic regression
analysis were used for the comparison of data. A p value< 0.05
was considered as statistically significant.

RESULTS
Patients

Male/female ratio, BMI, mean age, mean duration of operation,
and mean weight of the thyroid gland were 130/665, 27.4 + 3
kg/mz, 47.8 £ 13 years,83.9 + 36 min,and 71.2 + 38 g, respective-
ly. There was no operative mortality. Transient vocal cord palsy
rate was 2.6% (20 patients), and temporary hypoparathyroidism
rate was 4.4% (33 patients). There were no persistent vocal cord
paralysis and hypoparathyroidism in our series.

Assessment of Patients According to the Presence or
Absence of IONM

Age, gender, and BMI were similar in both groups. There was also
no difference between postoperative complication rates and re-
sected weight of the thyroid gland (p> 0.05) (Table 1).

Mean duration of the operation was significantly longer in
Group 2 (83.1 + 28 min) than in Group 1 (69.7 + 31 min) (p=
0.001). Duration of operation of surgeries performed by experi-
enced surgeons (63.7 + 27 min) was significantly lower than that
of surgeries performed by residents (89.3 + 18 min) (p=0.001).

In the non-IONM group, the rate of transient vocal cord palsy
was significantly lower in patients who were operated by ex-

Table 1. Comparison of patient demographics in the groups
Group 1 (n=398) Group 2 (n=397)

Parameters with IONM without IONM p
Age (year) 472+ 14 483+12 NS
Female/Male ratio 330/68 335/62 NS
BMI (kg/m?) 27.1+3 276+3 NS
Thyroid gland weight (g) 726+ 41 69.8 + 37 NS
Complications (n) NS

Nerve palsy 11

Hypoparathyroidism 17 16
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Table 2. Evaluation of the patients according to the experience level of the surgeon
RLN injury p Hypocalcemia p
With IONM (n= 368) Experienced surgeon (n=184) 4 NS 8 NS
Resident surgeon (n=184) 5 9
Without IONM (n= 380) Experienced surgeon (n= 190) 3 0.001 7 NS
Resident surgeon (n= 190) 8 9

perienced surgeons than in patients who were operated by
residents (p= 0.001). In the IONM group, RLN injury rates were
similar between experienced surgeons and residents. Transient
hypoparathyroidism rates were similar between experienced
surgeons and residents in both IONM and non-IONM groups
(Table 2).

DISCUSSION

Nerve palsy and hypoparathyroidism are the most common
surgical complications of thyroidectomy. There are many factors
affecting the risk of possible nerve injury. Amount of resection,
nature of thyroid disease, such as Graves' disease, retrosternal
goiter, and malignant diseases, and surgeon experience are
among them (1-3). Experienced surgeons also report RLN injury
and paralysis in approximately 1%-2% of cases (1-4,8). Paralysis
may be caused by too much skeletonization of the nerve, dis-
ruption of anatomic integrity, thermal injury, excessive traction
of the nerve causing axonal injury, hematoma due to bleeding,
edema, and forced intubation. The rates of nerve injury have
declined over the last couple of decades owing to nerve iden-
tification during operation. Currently, this is the most applied
approach by endocrine surgeons (1-4,8,9).

Between 1882 and 1898, Theodor Kocher decreased his opera-
tive mortality down to 0.18%, which was as high as 14.8% be-
fore. He even managed to decrease his recurrent nerve injury
rates to the levels of today’s surgeons with his meticulous dis-
section technique (23).In 1938, Lahey dissected and visualized
the RLN in practically every case he operated on. He reported
that careful dissection and visualization of the RLN reduced the
amount of injuries (24).

In the literature, nerve palsy rates vary from < 1% to 20% despite
meticulous dissection techniques (1-3). In some operations,
identification of the nerve can be challenging. Redo surgeries,
surgery for malignant diseases, anatomical variations, such as
non-recurrent nerve, large retrosternal goiters, and inflamma-
tion, or radiation history may cause difficulties in the identifica-
tion of the nerve (1-4).

Identification of the RLN and monitoring its functions during
surgery has been made possible through various medical de-
vices developed during the last 20 years (9). Several methods,
such as cricoarytenoid muscle palpation while stimulating the
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nerve, direct or fiber optic laryngoscopy observation of the vo-
cal cords, or vocal cord electrodes, have been described (12-14).
However, the most commonly used method among all is the
NIM (17,18). In the NIM system, vocal cord electrodes are fixed
on the endotracheal tube itself. Thus, there is no need for specific
skills or surgical experience; on the other hand, there is a need
for skilled anesthesiologist to place the electrodes correctly in
regard with the vocal cords (9,11,17,18).

There is recent evidence in the literature stating that neuro-
monitoring can help dissection and visualization of the RLN
(11,12,15-19). However, it is still debatable how effectively NIM
can reduce RLN injury rates and predict postoperative nerve
function (20-22). In a multicentric large study (16.448 patients
with 29.998 nerves at risk), Dralle et al. (11) have revealed no
significant difference between visual identification of the nerve
and visualization with RLN neuromonitoring. Nonetheless,
when the subgroups were evaluated in detail, it revealed a sig-
nificant decrease in the incidence of permanent RLN palsy in
low-volume surgeons who use IONM (11). In addition, being
able to identify the nerve before visualization may cause a sig-
nificant reduction in transient RLN palsy rates (6).

Some researchers have shown that neuromonitoring can be
helpful in resident training by means of anatomical identifica-
tion of the nerve (12-16). In our series, there was a clear benefit
of RLN monitoring in surgeries performed by residents. In the
non-IONM group, there was a statistically significant difference
in RLN palsy rates between residents and experienced surgeons
(p=0.001), but in the IONM group, the rates were similar. The
RLN palsy rates decreased to the levels comparable with expe-
rienced endocrine surgeons when neuromonitoring is used by
residents. There was no difference between hypoparathyroid-
ism rates in both groups.

Similar results were also presented by Alesina et al. (25) who
analyzed 1116 thyroid procedures performed by residents in
their center in the years 2005-2012. In the first group, operations
without neuromonitoring were performed by residents assist-
ed by an experienced surgeon, and the percentage of transient
RLN injuries was 2.6%. In the second group, procedures with
neuromonitoring were performed by residents assisted by
specialists with limited experience in thyroid surgery, and the



percentage of transient RLN injuries was 2.7%. They conclud-
ed that although neuromonitoring could not replace standard
RLN identification, yet in the case of surgeons with limited ex-
perience in thyroid surgery, it allowed for achieving results that
were comparable to the results obtained by more experienced
surgeons.

The major disadvantage of this system is that it is very costly. It
is clearly more expensive than the conventional technigue. In
addition, in our study, duration of the operation is significant-
ly lower with IONM, but this shortening might not have great
clinical impact.

The limitation in our study is, that the operations performed by
four resident and three experienced surgeons. Therefore, one-
to-one matching could not be performed.

CONCLUSION

As most surgeons try to protect the nerves during surgery, we
do not think that IONM is an alternative to visual nerve iden-
tification, but it may find itself a role as an adjunct to visual
identification. Although it may seem to reduce the duration of
operation in our series, the major benefit is for less experienced
surgeons. IONM significantly decreases RLN palsy rates of sur-
geons with limited experience in thyroid surgery.
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OZET

Girig ve Amag: Paratiroid bezler ve rekiirren laringeal sinirler (RLS) tiroid cerrahisi sirasinda risk altindadir. Ancak sinirlerin tanimlanmasi bu riskleri
azaltmaktadir. Tiroid cerrahisi sirasinda intraoperatif sinir monitdrizasyonu (I0SM) kullanimi, RLS'nin gérsel olarak tanimlanmasinin altin standar-
dina bir yardimci olarak yaygin olarak kabul gérmektedir. Bu nedenle, bu prospektif calisma ile tiroidektomi sirasinda RLS tanimlamasinda iOSM

kullaniminin etkisini degerlendirmeyi amacladik.

Gereg ve Yontem: Yedi ylz kirk sekiz hasta bu prospektif calismaya dahil edildi. Bu 748 hastanin risk altindaki 1496 siniri incelemeye alindi. 736
sinirin oldugu grup 1'de sinirler IOSM ile tanimlanirken, 760 sinirin oldugu grup 2'de sinir gérsel olarak tanimlandi.

Bulgular: iOSM kullanilmayan gruptaki hastalarda, gegici sinir felci orani deneyimli cerrahlar tarafindan ameliyat edilenlerde kidemli asistanlara
gore daha diisiik olarak saptandi (p=0.001). IOSM kullanilan grupta ise RLS yaralanma oranlari deneyimli cerrahlar ve kidemli asistanlar arasinda
benzerdi.

Sonug: Ameliyat siiresinin IOSM kullanilan grupta daha diisiik oldugu gercegine ragmen, kisalmis olan ameliyat siiresi klinik bir 5neme sahip
gériinmeyebilir. Asil avantaj, daha az deneyimli cerrahlar icindir. Tiroid cerrahisinde kisith deneyime sahip olan cerrahlarda, iOSM kullanimi RLS
felg oranlarini 6nemli 6l¢lide azaltmaktadir.

Anahtar Kelimeler: Tiroidektomi, sinir yaralanmasi, sinir monitorizasyonu
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Value of tomography in detecting breast masses and
discriminating malign and benign lesions
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ABSTRACT

Objective: The main purpose of the present study was to determine the effectivity of computerized tomography (CT) in detecting breast masses and
discriminating masses as malignant or benign.

Material and Methods: After having received the institutional local ethics committee approval, an experienced radiologist who did not participate in
the study created a patient pool by searching our health center’s Pathology department database between 2010 and 2018.The group created consisted
of dense and non-dense breast types equally and included approximately similar percentages of benign and malignant breast mass sizes. Finally, 70
subjects were included: 30 females with definite malign, 20 with definite benign breast masses, and 20 without any breast pathology based on mam-
mography and ultrasonography results, who were considered as the control group. Three experienced Radiologists (R1, R2, R3) who were not aware
of the final diagnosis evaluated all images independently. Radiologist performance was assessed by calculating the area under the receiver operating
characteristic curve (AUC) and interobserver reliability values were estimated by intraclass correlation coefficient (ICC) analysis.

Results: The diagnostic accuracy suitability of CT according to BI-RADS scores for R1, R2 and R3 were found as p< 0.001, p< 0.001 and p< 0.001, respec-
tively. There were significant interobserver reliability rates between all investigators (p= 0.0001).

Conclusion: CT may be used as a valuable diagnostic tool in discriminating breast masses with further training in widely varying appearances of normal
breast tissues leading to false positive findings.

Keywords: Computerized tomography, thorax, breast cancer, breast tomography

INTRODUCTION

Breast cancer, which is the most commonly seen cancer type in women, is the se-
cond most important leading cause of cancer deaths in women. Majority of breast
cancer detection is made by breast cancer screening programs in routine clinical
examinations or during body image screening for other disorders. Mammography,
sonography and magnetic resonance imaging (MRI) are standard imaging modali-
ties used to evaluate breast cancer worldwide (1). However, computerized tomog-
raphy (CT) may occasionally be the first imaging modality to reveal a new primary
breast cancer (2).

Over the past 10 years, the use of cross-sectional imaging has increased signifi-

Cite this article as: Ata Korkmaz HA, Cakir Mi, Bulut E, cantly.
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2019; 35 (4): 265-272.

A recent study has shown a stunning 226% increase in thoracic CT assessment in
emergency departments (3).

Even thoracic CT is used to performed for evaluating lung, mediastinum, pleura,

Sl e LT diaphragm and chest wall pathologies, breast tissue is usually contained in the area
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of thoracal CT sections.

CTis mainly valuable to determine breast masses with dense breast pattern in wo-
men (4,5). However, for lesions that are close to the chest wall or masses located in
the axillary regions, CT may be superior to other imaging modalities.

There are studies about incidentally detected breast lesions by tomography
(2,6-15).
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CT imaging features of breast cancer have been investigated in
some studies (16,17).

The purpose of present study was to determine the effectivity
of CT in detecting breast masses and discriminating malign and
benign masses.

To the best of our knowledge, there is no reader study investi-
gating the diagnostic value of thoracic CT in detecting breast
cancer and its role in discriminating malign and benign lesions.

In this context, our study is the first in the current literature.
MATERIAL and METHODS
Study Population

After having received institutional local ethics committee app-
roval (2017/61), an experienced radiologist, who had no know-
ledge of clinical data and did not participate in the reader study,
created a patient pool among 1000 patients by searching our
health center's Pathology department database between 2010
and 2018. All of the selected patients were correlated with our
radiology breast department database, and results of the breast
sonography and mammography examinations before sonograp-
hically guided core needle biopsy and/or surgery was collected.

Patients without available CT images within one month after
mammographic and sonographic examination were excluded
from the study.

Gold standard in this study was determined as histopathologic
data for suspected malignant lesions or radiological stability for
the lesions in the follow-up examinations for at least 24 months
(18).

The researcher ensured that the breast types were equally pre-
sent in the selected patient pool.

While forming the benign and malignant breast mass groups, the
researcher was careful that the mass sizes in both groups were
close to each other. Lesion measurements and breast density
classifications (18) were determined by the same researcher.

Thirty female patients with histopathologically definitive ma-
lignant breast masses confirmed by thoracic CT and 20 benign
breast masses, whose definitive diagnosis was made histopatho-
logically in ten cases and whose lesion stability was confirmed at
a period of 2-year-follow-up in ten cases, were selected.

In total, seventy cases were included into the study, of whom 30
female patients had definitive malignant, 20 had definitive be-
nign breast masses, and the rest of the 20 female patients witho-
ut any breast pathology according to breast screening programs
were included as the control group.

The created pool was evaluated by three experienced radiolo-
gists (R1, R2, R3) independently, one of whom was a specialist
who had worked on breast for over 18 years (R1). One of the other
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researchers had twelve years (R2) and the other had eight years
(R3) experience in thoracic radiology.

The reviewers were not informed whether there was a lesion or
not and of the patients’ final diagnoses and mass locations, but
were only aware that they had to evaluate the breasts meticu-
lously. The accuracy of the localization of the masses identified
during blind evaluation was confirmed subsequently by ultra-
sound and mammography. Focuses and non-mass lesions were
excluded from the study.

This retrospective, single-institution reader study was conducted
in compliance with the Helsinki Declaration and good clinical
practice guidelines of the Ministry of Health of our country. Se-
condary to retrospective nature of the study, written informed
consent was not acquired.

CT Technique

Thoracic CT was performed using a 64-detector Multidetector
Computerized Tomography (MDCT scanner (Aquilion 64; Toshi-
ba Medical Systems, Otawara, Tochigi, Japan) in supine position.
Contrast-enhanced scans were performed. Standard protocol at
our hospital is a pitch of 0.828, 0.5 s scanner rotation, 120 kV, 150
mAs, 38 cm field of view and 1 mm slice thickness. Subsequently,
a contrast-enhanced helical CT was performed with intravenous
administration of non-ionic contrast material (Ultravist; lopromi-
de, Bayer Health Care Pharmaceuticals, Berlin, Germany), 300
mg/mL, which was injected as 2 mL/kg dose at a speed of 4-6
mL/min using an automatic injector system. Scanning was per-
formed 50 seconds after injection of the contrast medium.

CT Image Analysis

The created CT images, consisting of a total of 70 lesions, were
randomly evaluated by the radiologists on a workstation (Leo-
nardo; Siemens Healthcare, Erlangen, Germany) in our radiology
department.

All of the reviewers were blinded to each other’s findings and
decisions.

Evaluation was performed first independently, later in consensus
for the presence of masses and for the determination whether
these masses were malignant or benign. The accuracy of the lo-
calization of the masses identified in blind evaluation was confir-
med subsequently by ultrasound and mammography.

CT images were classified into two groups according to whether
there were any radiological findings in the breasts within the CT
sections or not.

Lesion visibility was classified into four groups as 0: no, 1: poor, 2:
moderate, and 3: high visibility.

The ratio of malignancy suspicion was classified into five main
groups as 1 < 2%, 2=2-10%, 3= 10-50%, 4= 50-90%, 5 > 95%
(Figure 1).
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Figure 1. Axial CT image is shown (A) a speculated lesion (blue arrow) with moderate enhancement in the upper middle quadrant of right
breast with moderate malignancy suspicion ratio (x= 10-50%, BI-RADS 3), (B) well defined mass appearance (red arrow) with homogeneous
enhancement in the upper middle quadrant of left breast with moderate malignancy suspicion ratio ( x= 50-90%, BI-RADS 4 ), (C) two spe-
culated neighboring lesions (purple arrows) with calcifications in the lower inner quadrant of right breast with high malignancy suspicion ratio
(x > 95%: BI-RADS 5) and increased skin thickness was also demonstrated in the image, (D) a well-defined, speculated countered mass appe-
arance (blue arrows) with high enhancement pattern in the upper outer quadrant of left breast. This lesion reflects a high-grade malignancy
suspicion ratio (x > 95% : BI-RADS 5).

Finally, lesions were classified according to the American College
of Radiology Classification, Breast Imaging Reporting and Data
System 5" edition (BI-RADS) (19).

Statistical Analysis

Continuous variables were expressed as mean + standard devi-
ation (SD) and categorical variables were expressed in percen-
tages.

Sensitivity was calculated as the ratio of true-positive readings
among true-positive and false-negative readings. Specificity was
calculated as the ratio of true-negative readings among true-ne-
gative and false-positive readings.

For evaluating sensitivity and specifity, BI-RADS scores were divi-
ded into two groups. BI-RADS 1, 2 and 3 scores were considered
as negative findings and BI-RADS 4 a-c and 5 scores were consi-
dered as positive findings.

Interobserver correlation coefficient (ICC) was used to determi-
ne the degree of compromise on BI-RADS scoring between all
observers (20). In this study, an ICC less than 40% was considered
as poor, 40-59% as fair, 60-74% as good and 75-100% as excel-
lent.

For the assessment of diagnostic test accuracy, test sensitivity,
specificity and AUC [the area under the receiver-operating cha-
racteristic (ROC) curve] were calculated separately for each ra-
diologist.

Discordances in mass visibility were analyzed by using the Wilco-
xon matched-pairs signed-ranks test.

For evaluating radiologist performance according to breast den-
sity, BI-RADS breast density scores were divided into two groups.
BI-RADS 1, 2 scores were determined as not-dense breast and
BI-RADS 3 and 4 scores were determined as dense breast types.
Radiologist performance was evaluated by calculating the area
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under the receiver operating characteristic curve (AUC) and
partial area index above a sensitivity threshold of 0.90 by using
malignancy suspect ratings. Significance of the difference bet-
ween the areas under two Independent ROC curves among
all radiologists were calculated by a special statistical analysis
program, MedCalc for Windows, version 16.2.1 (MedCalc Soft-
ware, Ostend, Belgium).

Interobserver reliability values and radiologist agreement for le-
sion visibility was estimated statistically by ICC analysis.

Statistical analysis was conducted using SPSS 22.0 statistical
software (21).

RESULTS
Characteristics in Subjects

In order to demonstrate the homogeneity of the created study
group, sizes of breast lesions and breast types are shown in Fi-
gure 2.

Mean age was 53 years (range, 32-81 years). Mean lesion size
was 2.06 cm (range, 0.5-4.5 cm).

Breast density of the patients according to the BI-RADS classifi-
cation system and pathologic results of the lesions are summa-
rized in Table 1.

Box plot of each radiologist’s visibility scores is shown in Figure 3.
Malignancy Suspicion Ratios

For R1, R2 and R3, respectively, p values comparing the ratio of
malignancy suspect respect to pathology; diagnostic accuracy
(AUC) for CT was p< 0.001, p< 0.001 and p< 0.001.

ROC curve analysis of lesion malignancy suspect ratios is shown
in Figure 4.

In the control group without any masses, R1 reported masses in
5 patients (7.15%) (two of which were malignant); R2 reported

Diamater
Esdem fadra ]

-
P J0u

Count

»

Pathelogy

Figure 2. Homogeneity of the study group.
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Table 1. Types of breast density according to BI-RADS classification
system and pathologic results of the lesions
Breast density Number (%)
Not dense 36(51.4)

Type 1. Entirely fatty 8(11.4)

Type 2. Scattered areas of fibroglandular density 28 (40.0)
Dense 34 (48.5)

Type 3. Heterogeneously dense 29(414)

Type 4. Extremely dense 5(7.1)
Pathology
IDC 25(35.7)
ILC 229
DCIS 1(1.4)
MIX CA 1(1.4)
IPC 1(14)
Fibrocystic disease 1(1.4)
Stable lesion during 24 months 8(11.4)
Fibroadenoid hyperplasia 6 (8.6)
Adenosis 1(1.4)
Benign papiller lesions 1(1.4)
Minimal epitelial hyperplasia 104
Non necrotizan granuloma 1(1.4)
Lymphoid tissue 1(1.4)
Control group 20 (28.6)
IDC: Invasive ductal carcinoma; ILC: Invasive lobular carcinoma; DCIS: Ductal
carcinoma in situ; MIX CA: Mixed type carcinoma; IPC: Intraductal papillary
carcinoma.
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Figure 3. Box plot of the visibility scores of each radiologist.

masses in 7 patients (10%) (5 of which were malign); and R3 re-
ported masses in 6 patients (8.6%) (3 of which were malignant).
All of these diagnoses were regarded false positive.

Even though patients had benign masses confirmed pathologi-
cally, 4 (5.75%), 13 (18.6%), and 10 (14.3%) patients were repor-
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Figure 4. ROC curves of malignancy suspicion ratios with respect to
pathology.
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Figure 5. BIRADS ROC curves with respect to pathology.

Table 2. Summary of Observer's performance for discriminating malignancy (n= 70 patient)

Study populition p value between

n (%) R1 R2 R3 R1,R2,R3
Benign + Normal |  Malign Benign + Normal Malign Benign + Normal Malign

Malign 30 (42.9) 6(8.6) 24 (34.3) 3(43) 27 (38.6) 3(43) 27(386) | 0.0001

Benign + Normal 40 (57.1) 34 (48.6) 6(8.6) 22 (314) 18 (25.7) 27 (38.6) 13(18.6)

R1: Radiologist 1; R2: Radiologist 2; R3: Radiologist 3.

ted mistakenly having malignant masses by the radiologists RT,
R2 and R3, respectively.

Summary of radiologist performance for discriminating malig-
nancy is shown in Table 2.

BI-RADS Classification Results

For R1,R2 and R3, respectively, p values comparing the BI-RADS
classification of lesions respect to pathology; diagnostic accu-
racy (AUC) for CT was p< 0.001, p< 0.001 and p< 0.001.

For R1, diagnostic accuracy (AUC) was found numerically higher
when compared to other radiologists: however, it was not sta-
tistically significant.

ROC curve analysis of BI-RADS scores of all lesions by the radio-
logists were shown in Figure 5.

Interobserver Reliability Results

Interobserver agreement analyses ICC results are shown on
Table 3.

Table 3. Interobserver reliability among all radiologist

Parameters

Cl

Mass detection

0.75 (0.63-0.84)*

Lesion Visibility

0.83(0.73-0.88)*

Suspect of malignancy 0.82 (0.68-0.87)*

( )
( )
( )
( )

BI-RADS classification 0.81 (0.72-0.88)*

Cl: Confidence intervals.

In this study, an ICC less than 40% was considered as poor, 40-59% as fair, 60-
74% as good and 75-100% as excellent” *".

BI-RADS: Breast Imaging Reporting and Data System.

Interobserver reliability of mass detection, lesion visibility, ma-
lignancy suspicion and BI-RADS classification for all radiologists
were found within the ranges of 0.75 (95% Cl 0.63-0.84), 0.83
(95% C10.73-0.88), 0.82 (95% Cl 0.68-0.87) and 0.81 (95% CI 0.72-
0.88), respectively.

There were significant interobserver reliability rates between all
researchers (p= 0.0001).
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DISCUSSION

In this reader study, high sensitivity and low specificity rates for
breast cancer diagnostic accuracy of CT were shown. Interobser-
ver diagnostic capability rates were statistically similar and signifi-
cant. For breast specific radiologists, even though the diagnostic
accuracy of RT (AUC) was found numerically higher when com-
pared to other radiologists, it was not statistically significant.

Breast cancer is a major health problem worldwide.

While there are many randomized controlled trials of screening
mammography to reduce mortality, mammography has many
limitations (22,23).

Especially in women with increased risk for breast cancer, dyna-
mic contrast enhanced MRl is much more sensitive than ultraso-
und and mammography scans (24,25).

Though not considered as a screening method, breast masses
are caught incidentally in patients who undergo tomography
examination for other reasons. Tomography rates have increased
significantly in recent years in clinical practice.

Tomography is a faster, less noisy, comfortable imaging modality
and offers more comfortable examination ambience for claust-
rophobic patients, as well (26).

CT is a real 3D high-resolution imaging modality that enhances
mass visibility by reducing overlapping of breast tissues and can
be considered as an alternative imaging method in patients with
MR contraindications, especially in dense breast types.

Our results are comparable to previous studies although they
were all prospective incidental study concepts and did not focus
on CT diagnostic capability in patients with established diagnosis
of cancer.

Hussein et al. have found incidental masses in 33 out of 432 pati-
ents. Only 8 of them have been diagnosed with primary cancer. In
addition, there is no data regarding the presence of breast mass
and no mention of false negative evaluation of the patients (6).

Lin et al. have incidentally detected 23 masses with contrast
staining. Sixteen of them have been confirmed as malignant.
However, there is no mention of other types of masses such as
non-contrast staining. Furthermore, the authors have not given
any details related to false negative patients. Therefore, patients
with no-contrast staining masses cannot be evaluated in terms
of diagnosis (7).

Our study has a different protocol when compared to the pre-
vious studies mentioned above. Our study consisted of patients
with pathologically confirmed masses and a control group to
whom all screening methods were applied and in whom no mas-
ses were seen. Therefore, we assume that our study protocol may
be more reliable for investigating the role of CT in discriminating
breast masses.

Turk J Surg 2019; 35 (4): 265-272

Study Limitations

Our study had some limitations. First, the study group of the en-
rolled patients to our study and the number of the radiologists
were relatively small. Second, non-mass enhancement lesions,
calcifications and focuses were excluded from the research gro-
up. Finally, because of the nature of the study, CT examinations
were performed independent from the menstrual cycle.

Further studies are required to enrich the findings of the pre-
sent study.

To the best of our knowledge, our study is the first to evaluate
the diagnostic validity of thoracic CT by evaluating the histopat-
hologically confirmed malignant enriched patient population.

CONCLUSION

Though not considered as a screening method due to adverse
effect of radiation, CT may be used in terms of diagnosis of bre-
ast cancer with high sensitivity rates.

Our study may reveal that in order to avoid confusion of the
normal structures and benign masses as malignant lesions, ra-
diologists should need further training for not only in the appe-
arance of different abnormalities but also in the widely varying
appearances of normal tissues leading to positive findings.
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ORIJINAL CALISMA-OZET
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Meme kiitlelerinin saptanmasinda ve iyi-kotii huylu ayriminda tomografinin yeri
Hatice Ayca Ata Korkmaz', Mirac ismet Cakir', Eser Bulut', Sibel Kul?

! Saglik Bilimleri Universitesi, Kanuni Egitim ve Arastirma Hastanesi, Radyoloji Klinidi, Trabzon, Tiirkiye
2 Karadeniz Teknik Universitesi Tip Fakdiltesi, Radyoloji Anabilim Dali, Trabzon, Tiirkiye

OZET

Giris ve Amag: Bu calismanin temel amaci bilgisayarli tomografi (BT)'nin meme kdtlelerini saptamadaki yerini ve lezyonlarin iyi ya da kétu huylu
ayrimini yapabilirligini degerlendirmektir.

Gereg ve Yontem: Etik kurul onayi sonrasi, alaninda tecriibeli ve calismaya arastirmaci olarak katilmayacak bir radyolog tarafindan 2010-2018
yillari arasinda, hastanemizin Patoloji Bolimu veritabani taranarak bir hasta havuzu olusturulmustur. Olusturulan hasta havuzunda yogun ve
yogun olmayan meme tiplerinin, iyi ve kotli huylu lezyon sayilarinin ve lezyon boyutlarinin esit oranlarda olmasina 6zen gosterilmistir. Sonug
olarak her meme tipinde esit oranda olmak lzere kétl huylu timér tanisi almig 30, iyi huylu timor tanisi almig 20 ve taramalarda herhangi bir
meme lezyonu bulunmayan 20 kontrol grubu hasta olmak Ulzere toplamda 70 hasta calismaya dahil edilmistir. Meme Radyolojisi konusunda
deneyimli U¢ radyolog (R1, R2, R3) tarafindan tiim BT goriuntuleri nihai taniya kor olarak ayri ayri degerlendirilmistir. Okuyucu performanslari,
egri altindaki alanin (AUC) hesaplanmasiyla degerlendirilmis ve arastirmacilar arasi gtvenilirlik, sinif ici korelasyon katsayisi (ICC) analizi ile
hesaplanmistir.

Bulgular: R1, R2 ve R3 icin sirasiyla BT'nin BI-RADS skorlama sistemine gore dogru tani koyma yeterliligi; p< 0.001, p< 0.001 ve p< 0.001 olarak
belirlenmistir. Arastirmacilarin timi arasinda anlamli bir okuyucu giivenilirligi saptanmistir (p= 0.0001).

Sonug: BT, meme kditlelerinin saptanmasinda ve iyi-kotii huylu ayriminin yapilmasinda, yalanci pozitiflige yol acabilecek normal meme dokularinin
BT gortintlleri hakkinda ileri egitim alinmasi halinde oldukga faydali bir gériintileme yéntemi olarak kullanilabilir.

Anahtar Kelimeler: Bilgisayarli tomografi, toraks, meme kanseri, meme tomografisi

DOI: 10.5578/turkjsurg.4258
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Laparoscopic splenectomy: clip ligation or en-bloc
stapling?

Ahmet Tiirkoglu/iD), Abdullah Oguz|iD), Gizem Yaman|iD}, Mesut Giil{iD), Burak Veli Ulger|iD)

Department of General Surgery, Dicle University School of Medicine, Diyarbakir, Turkey

ABSTRACT

Objective: Various techniques are used in the management of splenic hilum during laparoscopic splenectomy. Among them, the most used ones are
polymer clips, en-bloc stapling and ultrasonic devices. To the best of our knowledge, there is no study in the literature comparing the results of clip and
stapler techniques. This study was aimed to compare our results of clip ligation and en-bloc stapling of the splenic hilum.

Material and Methods: The records of 67 patients undergoing laparoscopic splenectomy between December 2012 and October 2017 were reviewed.
Patients were divided into two groups according to surgical method (stapler group: 26 patients and clip group: 41 patients). Patient age, sex, diagnosis,
surgical technique, operation time, spleen dimensions, perioperative complications, postoperative hospital stay, blood transfusions, postoperative
thrombocyte and hemoglobin levels were recorded.

Results: Operating time was median 115 min (75-230) in the stapler group and 120 min (60-210) in the clip group, and there was no significant difference
between the groups (p= 0.2593). There were no significant difference between the groups in terms of the postoperative complications (p= 0.59). Postop-
erative hospital stay was median 3.5 (2-8) days in the stapler group and 3 (2-6) days in the clip group with no significant difference (p=0.0733).

Conclusion: Clip ligation and en-bloc stapling techniques have no superiority over each other. Our results also showed that both techniques are safe
and feasible. We suggest opting for the method according to the surgeon’s experience and hospital facilities.

Keywords: Laparoscopic splenectomy, clip ligation, en-bloc stapling

INTRODUCTION

Splenectomy is indicated in a large number of benign and malignant conditions.
In total, the most common indication for splenectomy is spleen injury, and open
surgery is performed in most of them. On the other hand, the most common indi-
cation for elective splenectomy is hematologic diseases, the most common being
immune thrombocytopenic purpura (ITP). Laparoscopic splenectomy (LS) is rec-
ommended as the gold standard surgical approach for elective splenectomy (1). In
experienced hands, LS provides many benefits, including less intraoperative blood
loss, shorter hospital stay and lower morbidity when compared to open splenec-
tomy (2).

During LS, splenic vessels can be clipped after separating them one by one via
careful dissection of the splenic hilum, or the splenic hilum can be managed by
Cite this article as: Tirkoglu A Oguz A, Yaman G, Giil M, Ul- en-bloc stapling. There are also some surgeons who use energy devices alone to
ger BV. Laparoscopic splenectomy: clip ligation or en-bloc divide the splenic vessels. All methods have various advantages and disadvan-
stapling? Turk J Surg 2019; 35 (4): 273-277. . . .

tages, some of which are compared in the literature. However, to the best of our
knowledge, there is no study in the literature comparing the results of clip ligating
C°"95P‘f."di"vg Author and en-bloc stapling techniques. In stapler usage, there are some concerns about
Ahmet Tirkoglu possible rare complications such as arteriovenous fistula formation, bleeding from
the transection line and pancreas or vascular injuries because of improper position-
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Accepted: 18.12.2018 ing of the stapler. In addition, cost of the stapler devices is more than that of the
Available Online Date: 16.12.2019 clips. In clip usage, on the other hand, splenic vessels need to be dissected one by
AN b7l ST Sty At @llinees one and isolated, which may entail a risk of bleeding and requires experience (3,4).
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Hence, this study was aimed to compare our results of clip ligation and en-bloc
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MATERIAL and METHODS

The records of 67 patients undergoing laparoscopic splenectomy
between December 2012 and October 2017 were retrospectively
reviewed. Patients were divided into two groups according to sur-
gical method (stapler group, 26 patients with endoscopic stapler;
clip group, polymer clips, 41 patients). Converted cases (one in
the stapler group and two in the clip group) were excluded from
the study. Patient age, sex, indications for LS, surgical technique,
operation time, spleen dimensions, perioperative complications,
postoperative hospital stay, blood transfusions, postoperative
thrombocyte and hemoglobin levels were recorded. Spleen sizes
were obtained from preoperative ultrasonography or computer-
ized tomography recordings. Although we considered ultraso-
nography adequate for preoperative accessory spleen research in
previous years, computerized tomography has been started to be
used routinely for the last three years.

For preoperative preparation; methyl-prednisolone or intravenous
immunoglobulin was given to the patients with [TP and erythrocyte
suspension to the patients with hereditary spherocytosis if needed.
[TP patients were taken to surgery after raising their platelet levels
to the appropriate levels for surgery. For this purpose, thrombo-
cyte suspension was applied to the patients preoperatively and/
or perioperatively, and those whose platelet levels could not be el-
evated preoperatively, were given steroid therapy. All the patients
received an anti-pneumonia vaccine 10 days before the surgery.

The study was designed in accordance with the principles of the
Helsinki Declaration.

Surgical Technique

Patients were placed in right semi-decubitus and approximately
15° reverse Trendelenburg position in general anesthesia for lap-
aroscopic splenectomy. In most of the cases, a 30° optic and 4
trocars were used. After exploration of the abdominal cavity and
removal of the accessory spleen, if present, the splenocolic, gas-
trosplenic, splenorenal and splenophrenic ligaments attached to
the splenic tissue were divided with energy dissection. Splenec-
tomy was completed after the splenic hilus was divided by en-
doscopic stapler (Ethicon Endo-Surgery, LLC, Puerto Rico, USA) or
splenic vessels were isolated and clipped (Changzhou Lookmed

Medical Instrument Co,, Jiangsu, China). The spleen was placed
in a sterile plastic bag and removed from the 15 mm trocar site
after fractionated by overclamp to enable piecemeal removal. A
negative pressure drain was placed in the left subphrenic area, if
necessary. The removed spleen was sent for histopathological ex-
amination. 10 and 15 trocar sites were closed with number 1 vicryl.

Response to splenectomy was evaluated within the first month af-
ter surgery. American Hematology Association 2011 criteria were
used in evaluating the response to splenectomy in ITP patients
(5). These criteria are; 1- Complete response; The platelet levels of
at least 100.000/mm? without splenectomy treatment, 2- Partial
response; Platelet levels between 30.000/mm? and 100.000/mm?,
or at least twice the basal level, 3-Complete unresponsiveness;
Platelet levels below 30.000/mm? or 2-fold below basal level.

Statistical Analysis

The data collected were analyzed using SPSS Statistics for Win-
dows version 20.0 (SPSS Inc). The Kolmogorov-Smirnov test was
used to test the normality of the variables. For the comparison of
continuous variables, Mann-Whitney U test was used. Categori-
cal variables were compared using a Pearson Chi-square test or
Fisher's exact test. A p value < 0.05 was considered statistically
significant.

RESULTS

Totally, twenty-one (31.3%) of the patients were male and 46
(68.7%) of them were female. Median age of the patients was 35
(14-62) years. Median age was 36.0 (16-62) in the stapler group
and 31.0 (14-39) in the clip group, with no significant difference
(p= 0.2547). Median size of the spleen was 13 (11-20) in the sta-
pler group and 13 (10-23) in the clip group with no significant
difference (p=0.3084).

In the stapler group, indications for the operations were TP in
twenty-one patients, hereditary spherocytosis in two patients,
and thalassemia, splenic cyst and splenic infarct one in each
case (Table 1). In this group, accessory spleen was detected in
five patients (19.29%) and removed during operation.

In the clip group, indications for the operations were ITP in 33
cases, hereditary spherocytosis in two cases, splenic cysts in five
cases and lymphoma in one case (Table 1). Thrombocytosis de-

Table 1. Indications for laparoscopic splenectomy

Stapler group Clip group p
TP 21 33
Hereditary spherocytosis 2
Thalassemia 1 - 0.3553
Splenic cyst 1 5
Lymphoma - 1
Splenic infarct 1 -

ITP: Idiopathic thrombocytopenic purpura.
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veloped in one (3.8%) case with no need for anticoagulant treat-
ment. Accessory spleens were detected and removed in four
patients (9.8%) during operation in this group.

Operating time was median 115 min (75-230) in the stapler
group and 120 min (60-210) in the clip group, and there was no
significant difference between the groups (p= 0.2593).

There were three cases converted to open, one in the stapler
group and two in the clip group. The case in the stapler group
bled after firing the stapler and we converted to open and ligat-
ed the vessels. Two cases in the clip group were converted due
to the spleen sizes of more than 25 cm and difficulty in exposure.

Totally, postoperative complications developed in five (7.4%)
cases. Atelectasis developed in one (3.8%) case in the stapler
group and in two (4.8%) cases in the clip group. Wound dehis-
cence developed in one case in each group. There was no signif-
icant difference between the groups in terms of postoperative
complications (p= 0.59). In the stapler group, thrombocytosis
developed in two (7.6%) cases but anticoagulant treatment was
needed in only one due to over 1 million platelet level. Throm-
bocytosis developed in onw (3.8%) case in the clip group with
no need for anticoagulant treatment. Postoperative hospital stay
was median 3.5 (2-8) days in the stapler group and 3 (2-6) days in
the clip group with no significant difference (p = 0.0733) (Table
2).

Hematologic treatment continued because of persistent refrac-
tory thrombocytopenia in two patients, and temporary throm-
bocytopenia in five patients with ITP. In a patient with persistent
refractory thrombocytopenia, an accessory/ectopic spleen was
detected within the pancreas in a spleen scintigraphy performed
postoperatively, and the patient continued to take hematologic
treatment.
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There were two patients (one in each group) who underwent
concurrent cholecystectomy, and one umbilical hernia repair in
the clip group. No deaths were recorded in both groups.

DISCUSSION

Since the first LS performed in 1991, this technique has been
used increasingly and become the gold standard for elective
surgery for splenic disorders (6,7). In this technique, several
methods have been used for division and management of the
splenic hilus; such as endoscopic vascular staplers, polymer clips
and energy devices (8). Although several papers have recently
been reported on safety and feasibility of energy devices for the
division of splenic vessels in adults, we use energy devices only
for cutting splenic attachments. In the division of hilar vessels,
we routinely use polymer clips or vascular staplers.

Endoscopic stapler is a safe and effective alternative instrument,
especially for the first cases of training surgeons due to its rel-
atively easy feasibility. Complications are rare when performed
properly. However, it requires proper positioning as close as
possible to the splenic hilum after sufficient separation of the
attachments of the spleen. Inserting the device blindly on the
hilar structures or removing it without firing is dangerous and
may cause tearing of the thin-wall veins. Moreover, there are
some concerns about the usage of endoscopic stapler such as
bleeding from the transection line, injury to the pancreatic tail
due to improper positioning of the device that results in pancre-
atitis or pancreatic fistula, metallosis or migration of the staples,
and its costliness (9-12). AVF of the splenic vessels is a quite rare
complication of LS. Due to the very close approximation of the
splenic artery and vein, en bloc ligation of the splenic hilum may
rarely cause AVF via injury to the vessel walls from the ligating
staples. However, there is no risk of AVF in individual clipping of

Table 2. Patients’ characteristics and results of surgery
Stapler group Clip group p
Sex distribution
Female 19 27 0.5376
Male 7 14
Median age 36.0 (16-62) 31.0 (14-39) 0.2547
Median length of the spleen (cm) 13 (11-20) 13 (10-23) 0.3084
Median operating time (min) 115 (75-230) 120 (60-210) 0.2593
Median postoperative hospital stay (days) 3.5(2-8) 3(2-6) 0.0733
Postoperative complications
Atelectasis 1(3.8%) 2 (4.8%) 0.59
Wound dehiscence 1(3.8%) 1(24%)
Refractory thrombocytopenia
Persistent 1(3.8%) 1(2.4%) 0.9445
Temporary 2 (7.6%) 3(7.3%)
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the splenic vessels (4,11). In our case series, we did not encoun-
ter AVF or pancreatic injury but we converted to open due to
bleeding from the transection line of the stapler in one case.

Various types of surgical clips are also used in LS to ligate the
splenic vessels. Dissection of the splenic hilum and isolation of
the splenic vessels are needed to place the clips, thus it necessi-
tates advanced laparoscopic skill. In our study, in 26 of the cases
splenic hilus was managed by endoscopic stapler and in 41 of
the cases by clips. There was no difference in terms of operating
time, hospital stay, intra-operative and post-operative compli-
cations. Within our knowledge, there is no study in the literature
comparing clip and stapler techniques. We suggest that sur-
geons can choose anyone of these two techniques according
to their own experience. Shabahang et al. have reported on 40
cases of LS to compare clip ligation with ligature during LS (3).
They have suggested that both clip and ligature can be used for
the ligation of the splenic hilum, but the risk of bleeding may be
higher in clip ligation because dissection of the splenic hilum
is usually needed in this method. Splenic hilar dissection ne-
cessitates advanced laparoscopic experience and as experience
increases, complications decrease. Since an average of 3 or 4
clips are used during LS, we think clip ligation is more cost ef-
fective than stapler usage. Despite many reports on safety and
feasibility of energy devices in splenic hilar management, a lot
of surgeons still prefer using clips or stapler because of various
concerns about ligature usage alone (2-4,7-12). The major con-
cern is about bleeding because of cutting the vessels halfway
without dissecting the splenic hilum and separating splenic
artery and vein. On the other hand, in cases of separating the
splenic vessels, why not use one or two clips to be safer about
bleeding? We think the debate about the methods will contin-
ue and more prospective randomized studies are needed.

Another point of challenge for splenectomy is splenomegaly.
Is spleen size important in choosing surgery technique? Exces-
sive size of the spleen may necessitate conversion to an open
approach. Various definitions of splenomegaly have been used
based on length and weight. An accurate cut-off point for the
length doesn't exist for indication of open surgery. Many au-
thors define splenomegaly as the length of the spleen being
more than 15 cm. In our study, median size of the spleens were
similar in both groups. There were 4 cases which sized more
than 15 cm in the stapler group and 3 in the clip group. The
largest spleen size was 23 cm in our laparoscopically completed
67 cases. In two of the cases converted, conversion was due to
the spleen sizes of more than 25 cm. We did not find an im-
portance of the spleen size in choosing the surgery technique.
Independently of the aforementioned surgical techniques, ear-
ly ligation of the splenic artery is proposed as a useful alterna-
tive method in cases with splenomegaly to reduce blood loss
(13,14). We use this approach not only in laparoscopic cases,

Turk J Surg 2019; 35 (4): 273-277

but also in open cases with excessive spleen sizes with minimal
blood loss.

In conclusion, according to our results, clip ligation and en-bloc
stapling of the splenic hilum techniques have no superiority
over each other. Our results also show that both techniques are
safe and feasible. We suggest opting for the method according
to the surgeon’s experience and hospital facilities.
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Laparoskopik splenektomi: klip ligasyon mu, enblok stapler mi?
Ahmet Tiirkoglu, Abdullah Oguz, Gizem Yaman, Mesut Giil, Burak Vel Ulger

Dicle Universitesi Tip Fakultesi, Genel Cerrahi Anabilim Dali, Diyarbakir, Tirkiye

OZET

Giris ve Amag: Laparoskopik splenektomi esnasinda splenik hilus yonetiminde cesitli teknikler kullanilmaktadir. Bunlarin arasinda en sik kulla-
nilanlar; polimer klipler, enblok stapler ve ultrasonik araglar. Bildigimiz kadariyla, literatiirde klip ve stapler tekniklerinin sonuglarini karsilastiran
calisma yoktur. Bu calismanin amaci, splenik hilus yonetiminde klip ligasyon ve enblok stapler ydntemlerinin sonuglarini karsilastirmaktir.

Gereg ve Yontem: Aralik 2012 ve Ekim 2017 arasinda laparoskopik splenektomi geciren 67 hastanin kayitlari incelendi. Hastalar cerrahi yonte-
me gore 2 gruba ayrildi (stapler grubu 26 hasta ve klip grubu 41 hasta). Hasta yasi, cinsiyet, tani, cerrahi teknik, operasyon siiresi, dalak boyutu,
perioperatif komplikasyonlar, postoperatif hastanede kalis siiresi, kan transflizyonu, postoperatif trombosit ve hemoglobin diizeyleri kaydedildi.

Bulgular: Operasyon siresi stapler grubunda ortalama 115 dakika (75-230) ve klip grubunda 120 dakika (60-210) idi ve gruplar arasinda anlamh
fark saptanmadi (p= 0,2593). Postoperatif komplikasyonlar ve hastanede kalis streleri agisindan gruplar arasinda anlaml fark saptanmadi (p=
0,59).

Sonug: Klip ligasyon ve enblok stapler tekniklerinin birbirlerine gore Gstlinltgl yoktur. Bizim sonuglarimiz gdsteriyor ki iki teknik de gtivenli ve
uygulanabilirdir. Biz, ydntem se¢imini cerrahin tecriibesine ve hastane imkanlarina gore segilmesini 6neriyoruz.

Anahtar Kelimeler: Laparoskopik splenektomi, klip ligasyon, enblok stapler
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Excision and tension-free primary closure of pilonidal
disease

Mohamed A. Alkatta(iD), Abdallah Mejally:::‘
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Sana’a University, Medical Surgery, Sana'a, Yemen

ABSTRACT

Objective: This study aimed to estimate simple excision and tension free primary closure and to study its effectiveness in terms of operating and heal-
ing time, duration of hospital stay, degree of post operation complications, and rate of recurrence.

Material and Methods: This is study included 78 patients, of whom 71 were (91%) males and 7 (9%) females, who underwent excision and tension free
closure. The procedure was based on bilateral side flaps, which were released and dissected 2-3 cm from the edge of the wound. Patient’s age, gender,
body mass index, wound healing, operation, drain removal, length of hospital stay, and complications and recurrence were analysed.

Results: The study involved 78 patients, 71 (91%) males and 7 (9%) females. Median age of the patients was 28.5 years. Mean operation time was 44.6 min-
utes . Sixty-one patients (78.2%) had full primary healing without any complication. No one had hematoma or seroma, but five (6.4%) cases had a minor
wound infection and three (3.8%) obese patients developed recurrence. Mean length of hospital stay was 2.5 days , most patients went back to their work
within 3 weeks. Median follow-up period was in a 26.2 weak range (1-51.4 weak). Five (6.41%) cases had wound infection and three (3.85%) developed
recurrence.

Conclusion: Excision and tension free primary closure were found to be simple procedures associated with lower rates of wound infection, shorter
hospital stay, lower recurrence, early wound recovery and short period of being absent from work. Surgery can be easily performed and preferred for
cases of non-recurrent pilonidal sinus and cyst.

Keywords: Pilonidal, primary closure, natal cleft sinus, cyst

INTRODUCTION

Pilonidal sinus (PNS) is a chronic inflammatory disease associated with excessive
hair growth around the infected area and can cause anxiety, perplexity and ab-
sence from work. It was first described by Hodges in 1880 (1). It mostly exists in
the natal spilt of the sacrococcygeal region and it manifests like inflammation, pus
discharge and sinus formation (2,3).

Onset of PNS is scarce both before adulthood and after the age of forties. Males
are influenced more by this disease than females, which may be due to their more
hairy nature than females (4).

Even though the progress in medical research and study, the tactic to control the
pilonidal sinus illness is not well defined yet. However, the therapy regimen must
Cite this article as: Alkatta MA, Mejally A. Excision and perfectly decrease soreness, provide a shorter hospital stay, reduce complications

;%qzo;;:i)e g;igjéidoswe of pilonidal disease. TurkJSurg 31 rate of recurrence, and show quick healing and return to normal life (5).

A lot of surgical procedures have been used in the caring of the pilonidal sinus dis-
ease. Incision and drainage, excision and recovery by second intention are the most
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R cryosurgery and electro cauterization (9,10). Our aim in this study was to estimate

- - — - - the technique, the excision of the pilonidal sinus or cyst, and examine its efficiency
© Copyright 2019 by Turkish Surgical Society Available online at . . . . . .
www.turkjsurg.com to reduce operating period, time of healing, and the duration of hospital stay, the
DOI: 10.5578/turkjsurg.4368 degree of postoperative complications and recurrence rate.
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MATERIAL and METHODS

Seventy-eight patients suffering from un-complicated pilonidal
sinus or cyst with an age ranging between 18 to 39 years par-
ticipated in this prospective study. The patients were admitted
to hospital from January 2013 to May 2016. Before starting our
study, approval from the ethics committee of our hospital was
obtained, and informed consent was taken from each patient,
and their parents or partner were informed about the aim and
the nature of the study, and written consent was obtained. Pa-
tient age, gender, body mass index, wound healing time, opera-
tion times, length of hospital stay, drain removal time, complica-
tions, and recurrence rates were analyzed.

Surgical Procedure

Simple excision and tension- free primary closure were per-
formed and involved the following steps:

- Antibiotics in the form of Metronidazole (Flagyl, Sanofi-Aven-
tis, Paris, France,) or clindamycin (Vanconex-Cp, Venus Remedies
Limited, Baddi.H.P, India) And ceftriaxone (Forsef, Bilim pharma-
ceuticals, Maslak -Istanbul Turkey) were given to the patient half
an hour before the operation.

-When the patient was placed under full anesthesia, he/she was
put in the Jack-Knife position to expose the inter gluteal cleft,
which was the main site of the operation. The gluteus muscles
on both sides were abducted by adhesive strips of plaster stuck
to the sides of the operation table. Probing and methylene blue
(methylene blue, Navi Mumbai, Maharashtra, India) injection
through the opening of the sinus to delineate the main tract
and its side branches if present were done (Figure 1).

- Through the elliptical vertical wide incision, excision of the si-
nus tracts or cyst was performed and the dissection was contin-
ued down to the posterior sacral fascia (Figure 2).

-To avoid closure of the defect under tension, bilateral side flaps
including skin layers and subcutaneous tissues were dissected

Figure 1. Probing and methylene blue injection through the opening
of the sinus to delineate the main tract and its side branches if present.
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Figure 2. Excision of the sinus tracts or cyst and dissection was continu-
ed down to the posterior sacral fascial.

Figure 3. Bilateral side flaps including the skin and subcutaneous tissu-
es were dissected, elliptical intradermal incision.

and cut 2-3 cm from the edge of the elliptical wound down to
the posterior sacral fascia and gluteus maximus muscle fibers
with meticulous hemostasis (Figure 3).

- The residual cavity was obliterated by 1-Prolene sutures (POIY-
GLYCOLIC ACID, Yancheng Huida Medical Instrument Co,, Ltd, Chi-
na) which were taken through the skin, subcutaneous tissue and
post sacral fascia (Figure 4).

- A second vertical mattress suture 2-0 silk (silk braided, Yancheng
Huida Medical Instrument Co,, Ltd, China) was taken to close the
gap between the Prolene stitches. Closure must be tension free to
prevent dehiscence of the wound and be flat as much as possible
to avoid the development of intergluteal cleft, which is the site of
sinus recurrence (Figure 5).

Our practice is to put a small suction drain in the depth of the
residual cavity to tighten the long threads of the Prolene sutures
rolled above. Povidone -iodine (Umod, ine YMCO, Medical Indus-

Turk J Surg 2019; 35 (4): 278-284
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Figure 5. Closing the gap. Closure must be tension free to prevent de-
hiscence of the wound.

tries, Yemen) soaked gauze dressing was placed over the closed
wound to provide some external pressure in an attempt to oblit-
erate the potential space and to prevent the formation of seroma
or hematoma. Post-operatively, the patients nursed were advised
to sleep on one side and encouraged to mobilize early.

The suction drains were removed after 24-72 hours postoper-
atively depending on the amount of drainage, which must be
less than 10 ml during the last 24 hours. Antibiotics were given
pre and postoperatively for 5 days in the form of Metronidazole
(Flagyl, Sanofi-Aventis, Paris, France,) or vancomycin (vancomycin,
Boisar, Dist-Thane, India), and Ceftriaxone (Forsef, Blim pharma-
ceuticals, Maslak -Istanbul, Turkey) for 24 hours and replaced by
amoxicillin-clavulinate (MAGMA, ALPHA-Aleppo pharmaceutical
industries, Syria) and metronidazole for 4 days. All patients were
discharged after two to three days of the operation, the sutures
and rolled-in compressive gauze packing were removed 2 weeks
after the operation. (Figure 6).
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s
Figure 6. Postoperative picture.

Table 1. Operative data

Range
44.6 (42-57) minutes
2.5(2-3) days
48 (24-72) hours

Operative time*

Hospital stay*

Drain removal **

Suture removal 2 weeks
Flow up time** 26.2 weeks (1 week -12
months)

* Mean (range), ** Median (range).

Postoperative follow-up was once per week for the first 4 weeks
and then at three, 6 and 12 months from the date of the operation
(Table 1).

Analytical Statistic Data

Statistical Package for the Social Sciences program (SPSS) ver. 20
(SPSS Inc,, Chicago, IL, United State of America) for Windows 7.0
computer software was used for statistical analysis. Data were de-
scribed in the form of frequency, mean, median, percentage (%)
and average.

RESULTS

This study included 78 Patients, 71 (91%) males and 7 (9%) fe-
males. Median age of the patients was 285 years, ranging
between 18-39 years. Thirty-one (39.7%) of the patients was
overweight with a BMI between 25-30 kg/m?, and 19 (24.3%)
patients were obese with a body mass index of over 30 kg/m?
according to the classification of the World Health Organization
of Obesity (11). Fourteen (17.9%) were males and 5 (6.4%) were
females. Thirty-eight (48.7%) males had excessive hair (Table 2).
The occupation of the patients mainly involved accounting and
computer technologies working for more than 8 hours daily in
37 (47.4%) cases and long-distance driver more than 8 hours dai-
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Table 2. Preoperative patient characteristic

Table 4. Postoperative complications

Clinical presentation

Number of patients (%)

Number of patients (%)

Age* 28.5(18-39) No -complication 61 (78.2%)
Gender Male 71 (91%) Wound infection 5 (6.46%)
Female 7 (9%) Recurrence 3(3.8%)
Obesity Overweight 19 (24.3%) Patient Disappear not follow up 9 (11.54%)
Obese 14 (17.9%) Hematoma 0 (0%)
Non-obese 45 (57.8%) Seroma 0 (0%)
Hair density in the area Excessive hair 38 (48.7%)
Non-excessive 40 (51.3%)

* Median (range), (%) percentage.

Table 3. Modes of presentation

Clinical presentation Number of patients (%)
Pain 16 (20.5%)
Discharge 53 (67.95%)
Abscess 9(11.5%)

Figure 7. 38-year-old male patient with a case of perianal sinus tract at
the level of. 4 oclock.

ly in 13 cases (16.66%). Fifty-three patients (67.95%) presented
with chronic discharge, 16 (20.5%) patients presented with dull
aching pain of the distended non-infected cyst and 9 (11.5%)
patients had an acute abscess for which incision and drainage
was performed followed by excision and primary closure 3
months later (Table 3).

All of the chronic cases except the one presented with perianal
pilonidal sinus underwent excision and tension free primary

closure. Mean time of the operation was 44.6 minutes, ranging
between 42-57 minutes.

One of our cases, a 38-year-old male patient, was referred to
us and described as a case of sinus in ano, and during the op-
eration, we found perianal sinus tract at the level of 4 o'clock
which was completely excised and proven by histopathology
as pilonidal sinus (Figure 7).

Mean length of hospital stay was 2.5 days (range, 2-3 days).
Postoperatively, sixty-one (78.2%) cases were without intra-
operative, early or late postoperative complications, 5 (6.41%)
cases had minor wound infection and 3 (3.85%) obese hairy
patients developed recurrence, and 9 (11.54%) cases could not
be reached during follow-up, which was conducted even by
phone for cases living in far governorates (Table 4).

DISCUSSION

Intergluteal pilonidal disease is an infection disease affecting
the skin and subcutaneous tissue in the midline of the upper
part of the natal cleft of the buttocks (12). If the depth of the
intergluteal sulcus increases, it will blead to the increase in an-
aerobic bacteria and form a good media for growth in this area
(13).

In addition, the development of pilonidal disease is thought to
be a result of a vacuum effect created between heavy buttocks.
The vacuum effect sucks the anaerobic bacteria, hair,and debris
into the subcutaneous fat tissue. If these factors responsible for
the development of the disease are not eliminated, they will
play important roles in the development and recurrence of the
disease (14,15).

The mainstay of operative management for chronic or per-
sistent disease is eradication of all pilonidal sinus tracts. En bloc
eradication of the entire pilonidal sinus and epithelialized tracts
was performed down to the sacrococcygeal fascial level, keep-
ing normal tissue intact as much as possible (16,17).

There are several surgical methods used in the treatment and
control of sacrococcygeal pilonidal sinus, however postoper-
ative morbidity could not be reduced by those methods and
there is no agreement on the best gold standard method of

Turk J Surg 2019; 35 (4): 278-284
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surgical treatment (18). Any procedure should stress well on
other parameters than postoperative morbidity and recur-
rence, such as simple technique, length of hospital stay, and
length of absence from work (17,19). Many studies comparing
various procedures have documented the relative superiority
of one over the other. For simple, non-recurrent pilonidal sinus,
less invasive surgery with excision and primary closure could be
enough (18).

Primary closure technique is associated with earlier wound
healing (complete epithelialization) and a faster return to daily
work, but a delayed (open) closure is associated with a lower
likelihood of pilonidal disease recurrence (12,20) .

The results of our study in which primary closure was tension
free boosted these proposal. Patients walked freely without sig-
nificant pain, but minor wound infection was noted in only 5
cases.

Low morbidity rate of certain surgery techniques is also natural-
ly reflected by hospitalization time and time off work. In some
papers reported for tension free primary closure, hospital stay
is short and less than 5.5 days as reported by Rossi et al. (1993)
for Limberg flap (21) and 5.7 days as reported by Singh et al.
(2005) for adipose fasciocutaneus flap (22,23). Hospital stay in
this study was shorter than 4 days and time off work was not
more than three weeks. A total of 11 trial studies (n= 1729 pa-
tients) have included data for work return time, where nine
studies have reported a faster return time to work following pri-
mary closure (24). The largest study including 144 patients has

found that patients undergoing a primary repair have a signifi-
cantly faster rate of return to work as compared to those with
open wounds (11.9 versus 17.5 days, respectively) (24). Some
authors say that primary closure is better and comfortable, es-
pecially in small defects. Excision surgery alone, or Excision and
Primary closure of the wound, has been compared in a previ-
ous study (25). In addition, post-operative wound importance
in this study was considered. Any exercise or sitting down on
the wound was avoided for 3 weeks, and the patient was ad-
vised to return as slowly as possible to his/her normal activities.
Hair-shaving from the edges of the wound is necessary (26,27).
Shaving has to be continued for a long time or until complete
healing of the wound (27). In this study, during follow-up of 12
months, only three recurrences (%4.6) in obese, hairy male pa-
tients were seen in a total of 65 (83.3%) patients at 1 year after
surgery, which is in agreement with the study by Akinci et al.
(1999) stating that pilonidal sinus is an acquired disease, pene-
tration of hair is the main cause, and understanding the causes
help prevent the disease (28). Time of healing was shorter after
excision and closure, but recurrences occurred more as com-
pared with excision alone. In addition, primary closure has been
reported to result in a higher initial primary rate of healing with
shorter and a reduced duration of hospital stay (19). For more
comparisons with other studies, see Table 5.

Study Limitations

The limitation to our study includes losing contact with some
patients after surgery.

Table 5. Comparison with other studies
Hospital stay First author, Year
Patients (no.) Surgical procedure (days) Complication (%) | Recurrence (%) (Reference)
110 Excision and Limberg flap 3.7 5.88 49 (Urhan et al. 2002) (29)
312 Excision and primary 2 4 3 (Ciccolo et al. 2004)
closure (30)
238 Excision with a Limberg 2.1 (1-3)* 0.8 1.26 (Mentes et al. 2004) (31)
transposition flap
25 Limberg technique 4** 16 4 (Katsoulis, Hibberts, and Carapeti
2006) (32)
411 Excision and Limberg flap 3.2 (1-10)*** 16.78 291 (Akin et al. 2008) (33)
229 Excision and primary 2.1 (2-5* 9.1 44 (Toccaceli et al. 2008) (34)
closure
110 Limberg technique 3 55 49 (Aslam, Shoaib, and Choudhry
2009) (35)
60 Rhomboid flap closure 6 (5-11)* 15 10 (el-Khadrawy et al. 2009) (36)
78 Excision and tension-free 2.5 (2-3)* 5 cases (6.4%) 3 cases (3.84%) Current study
primary closure
* Mean(range), ** Median, ***Average, (%) percentage.
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CONCLUSION

Excision and tension-free primary closure of the pilonidal dis-
ease is effective with low complication rates, short hospital-
ization, low recurrence rates, earlier healing and shorter time
off work. The surgery can be easily performed. It is now clear-
ly shown that there is better patient satisfaction with primary
wound closure rather than leaving it open.
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Pilonidal hastalikta eksizyon ve gerilimsiz primer kapanma
Mohamed A. Alkatta, Abdallah Mejally

Sana‘a Universitesi, Cerrahi Bolim, Sana‘a, Yemen

OZET

Giris ve Amag: Bu calismanin amaci, basit eksizyon ve gerilimsiz primer kapamayi degerlendirmek ve operasyon ve iyilesme siiresi, hastanede
kalis stiresi, postoperatif komplikasyon derecesi ve tekrarlama oranindaki etkisini incelemekti.

Gereg ve Yontem: Calismaya 71'i erkek (%91) ve 7'si kadin olmak lizere eksizyon ve gerilimsiz primer kapama cerrahi islemi gegiren toplam 78
hasta dahil edildi. Cerrahi islem, yara kenarindan salinip 2-3 cm kadar diseke edilen bilateral tarafli flepler ile gerceklestirildi. Hastalarin yasi, cinsi-
yeti, viicut kitle indeksi, yara iyilesmesi, operasyon, drenin ¢ikarilmasi, hastanede kalis siiresi, komplikasyonlar ve rekiirrans analiz edildi.

Bulgular: Calismaya 71'i erkek (%91) ve 7'si kadin (%9) olmak Uizere toplam 78 hasta dahil edildi. Hastalarin ortanca yasi 28,5 yildi. Ortalama ope-
rasyon slresi 44,6 dakika idi. Altmis bir hastada (%78,2) herhangi bir komplikasyon olmaksizin tam primer iyilesme gézlemlendi. Hicbir hastada
hematom veya seroma gelismedi, ancak bes olguda (%6,4) hafif yara enfeksiyonu ve lic obez hastada (%3,8) rekiirrens olustu. Ortalama hastane-
de kalis suiresi 2,5 glindii ve cogu hasta 3 hafta icerisinde calisma hayatlarina geri dondu. Ortanca takip suresi 26,2 haftalik bir aralik icerisindeydi
(1-51,4 hafta). Bes hastada (%6,41) yara enfeksiyonu, li¢ hastada da (%3,85) rekirrens vardi.

Sonug: Eksizyon ve gerilimsiz primer kapama, daha dusuk yara enfeksiyonu orani, daha kisa hastanede kalis stiresi, daha diistk rekirrens, erken
yara iyilesmesi ve is hayatindan kisa sureli uzaklasma ile iliskili basit operasyonlardir. Cerrahi miidahale kolaylikla yapilabildigi gibi niiks olmayan
pilonidal sinls ve kist olgularinda tercih edilen cerrahi islem olabilir.

Anahtar Kelimeler: Pilonidal, primer kapama, natal kleft sin(s, kist
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Protective effects of spironolactone against hepatic
ischemia/reperfusion injury in rats
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ABSTRACT

Objective: In the present study, it was aimed to study the antioxidant effects of spironolactone (SPL) to determine its possible protective effects in
hepatic ischemia reperfusion injury.

Material and Methods: Hepatic artery, portal vein, and bile duct of Wistar albino rats were clamped for 45 minutes under anesthesia to form an
ischemia period. Then reperfusion was allowed and the rats were decapitated 60 minutes later. SPL (20 mg/kg, p.o.) or SF was orally administered for
30 minutes before ischemia. Rats in the control arm underwent sham surgery and were administered isotonic saline. Liver function was studied by
measuring aspartate aminotransferase (AST), alanine aminotransferase (ALT), tumor necrosis factor-alpha (TNF-a), and interleukin 1beta (IL-1p) levels.
Malondialdehyde (MDA), glutathione (GSH), luminol, and lucigenin levels, myeloperoxidase (MPO) and Na*-K*-ATPase enzyme activities were analyzed
to study tissue injury under light microscope.

Results: While IR increased AST, ALT, TNF-q, and IL-1(3 levels and MDA, luminol, and lusigenin levels and MPO activities, it caused a decrease in GSH levels
and Na*K*-ATPase activity. Spironolactone administration significantly improved these values.

Conclusion: Protective effects of SPL against ischemia/reperfusion injury via various mechanisms suggest that this agent may become a novel treat-
ment agent in clinical practice.

Keywords: Hepatic ischemia reperfusion, spironolactone, malondialdehyde, glutathione, cytokines

INTRODUCTION

Ischemia/reperfusion injury takes place in various clinical settings such as hepat-
ic trauma, hemorrhagic shock, resection of large intrahepatic tumors, and liver
transplantation (1,2). The pathophysiology of hepatic ischemia reperfusion injury
involves many mechanisms. It consists of several major steps including Kuppfer cell
activation, formation of reactive oxygen derivatives, cytokine release, activation of
polymorphonuclear leukocytes, altered mitochondrial permeability, and activation
of endothelial cells and complement systems, among several other cellular and
8;2:;: Z’ett';'; gsojkt;:ayNSEéiy‘C“ Szh/?ryliki%"?rzfg;?v': molecular mechanisms (3,4). These events lead to the activation of local and sys-

effects of spironolactone against hepatic ischemia/reperfu- temic inflammatory responses, causing injury to local organs.
sion injury in rats. Turk J Surg 2019; 35 (4): 285-292.

Aldosterone is secreted by zona glomerulosa in the adrenal cortex. Sprinolactone
is a specific aldosterone antagonist. It acts by binding to aldosterone receptors,
SotE el A sparing potassium ions while removing sodium and water in distal tubuli. Its im-
Ahmet Ozer Sehirli . . . L .

pact on renal ischemia/reperfusion injury was demonstrated in a study conduct-
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) ed by Meija-Vilet et al (5). To date, however, no researcher has studied the effects
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Accepted: 04.01.2019 of sprinolactone on hepatic ischamia/reperfusion. We therefore consider that our
bl s Enlie et 16122000 work will have an important place in the literature by being the first study that
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Under the light of the above mentioned information, this study aimed to investi-
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applied at the level of middle and left hepatic artery, portal vein,
and bile ducts.

MATERIAL and METHODS

This experiment was performed after obtaining the approval
of the Local Ethics Committee at Marmara University Laborato-
ry Animals Research Center with the protocol code numbered
80.2012.mar, dated 08.11.2012. The rats were obtained from and
the experiment was conducted at the same laboratory.

The study used 32 ten-week-old female Norvegian rats of the
Wistar albino strain weighing between 200 and 250 grams. The
rats were randomly grouped into 4 groups containing 8 rats
each and they were kept in wire cages containing 4 rats each
under standard laboratory conditions (20-24°C, 50-60% humid-
ity; 12-hour cycles of light and darkness); the rats were fed ad
libitum with standard rat feed and tap water during the whole
study period. No enteral or parenteral antibiotics were adminis-
tered throughout the study.

Each rat was kept in a jar containing ether for 40-60 seconds for
anesthesia induction. Following anesthesia induction, ketamin
at 100 mg/kg and chlorpromazine at 1 mg/kg were adminis-
tered intraperitoneally (ip) for anesthesia maintenance.

The rats were then laid supine under anesthesia. The anterior
abdominal wall was shaved with a scalpel and the shaved area
was sterilized with povidone iodine solution. Then, the abdomi-
nal cavity was entered via midline incision. Hepatic artery, portal
vein, and bile duct were explored and clamped for 45 minutes
to create ischemia. At the end of this period, reperfusion was
established, and the rats were decapitated 60 minutes later. Spi-
ronolactone (20 mg/kg, p.o) or isotonic saline were applied via
oral route for 30 minutes before ischemia. The rats in the control
group were applied sham operation and isotonic saline infusion.

1. Sham group: Following the completion of the standard op-
eration, a 2-cc blood sample and a hepatic tissue sample were
taken without clamping the hepatic artery, portal vein, and bile
ducts.

2. Spironolactone (SPL) group: The rats were orally adminis-
tered SPL at a dose of 20 mg/kg for 30 minutes before the time
of the sham operation. Then a 2-cc blood sample and a hepatic
tissue sample were taken.

3. Ischemia reperfusion (I/R) group: The rats were orally ad-
ministered isotonic for 30 minutes before the time of the sham
operation. Following the completion of the standard operation,
hepatic artery, portal vein, and bile ducts were clamped to cre-
ate ischemia. The rats were subjected to ischemia for only 45
minutes, followed by 60 minutes of reperfusion. At the end of
the reperfusion period, a 2-cc blood sample was obtained from
the heart and a tissue sample was taken from liver.

4. The Spironolactone administered ischemia/reperfusion
(I/R-SPL) group: The rats were orally administered sprinolactone
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at a dose of 20 mg/kg for 30 minutes before the time of the he-
patic ischemia procedure. The rats were subjected to ischemia for
only 45 minutes, followed by 60 minutes of reperfusion. At the end
of the reperfusion period a 2-cc blood sample was obtained from
the heart and a tissue sample was taken from the liver. The resect-
ed hepatic tissues were washed with cold 0.9% NaCl, wrapped in
aluminium foils and stored at -80°C for biochemical studies. After
thawing the frozen samples at room temperature, malondialde-
hyde (MDA), myeloperoxidase (MPQO), and glutathione (GSH) lev-
els, Na-K ATPase activity were studied. The samples put into formol
were examined for structural damage. The blood samples were
centrifuged at 3000 rpm for 15 minutes, and the separated plas-
ma was stored at -70°C. The frozen samples were thawed at room
temperature for the study of aspartate aminotransferase (AST)
and alanine aminotransferase (ALT), tumor necrosis factor-alpha
(TNF-a), and interleukin-1beta (IL-1p) levels.

Serum Studies

Determination of serum AST (Biolabo Europe S.A. Catalog No:
REF 92025, 02160 Maizy, France) and ALT (Biolabo Europe S.A.
Catalog No: REF 80027, 02160 Maizy, France) is a kinetic spectro-
photometric method which was perfomed in the Opera Tech-
nican Bayer Autoanalyser (Germany) device. TNF-a (BioSource
Europe S.A. Catalog No.KRC 3014, Nivelles, Belgium) and IL-13
(ELISA, BioSource Catalog No.KRCO011, Nivelles, Belgium) levels
were determined with the ELISA method using specific rat kits.

Tissue Studies

Determination of free oxygen radicals in tissue was performed
by the Chemiluminescence Method (6,7). Tissue samples were
put into 2 ml PBS-Hepes buffer, and 4 ml luminol (0.2 mM) and 4
ml lusigenin (0.2 mM) were added to 2 separate tubes contain-
ing samples of the same tissue. Photonic activity occurring as
a result of the reaction of reactive oxygen species and luminol
and lusigenin were recorded by a luminometer for 10 minutes
and the “area under curve” (AUC) formed by the count was cal-
culated.

To determine MDA and GSH levels, samples of the tissue were
homogenized with ice-cold 150 mM KCl. As described by Beuge
et al. in 1978 (8) for products of lipid peroxidation, MDA levels
were assayed by monitoring thiobarbituric acid reactive sub-
stance formation. Lipid peroxidation was expressed in terms of
MDA equivalents using an extinction coefficient of 1.56 x 10°
M cm™ and results were expressed as nmol MDA/g tissue. GSH
measurements were performed with the modification of the Ell-
man procedure (9). After centrifugation at 1077 x g for 10 min,
0.5 mL of supernatant was added to 2 ml of 0.3 mol/L Na,H-
PO4.2H,0 solution. A 0.2 ml solution of dithiobisnitrobenzoate
(0.4 mg/ml 1% sodium citrate) was added, and the absorbance
at 412 nm was measured immediately after mixing. GSH levels
were calculated using an extinction coefficient of 1.36 x 10 M
cm™". Results were expressed in pmol GSH/g tissue.



Tissue MPO was measured with the Hillegeas method (10). Tis-
sue samples taken immediately after decapitation were washed
with isotonic saline to remove any blood clots and debris, dried
with a filter paper, and weighed. The liver sample was homoge-
nized with 50 mM K,HPO, (pH: 6) to prepare a 10% homogenate,
and it was centrifuged at 41400 g for 10 minutes at 4°C. The su-
pernatant was discarded; and the samples that were re-homog-
enized by adding 0.5% HETAB (Hexadesyltrimethyl-ammonium
bromide) to the precipitate were frozen, thawed, and sonicated
for three times. Then the samples were centrifuged at 41400 g
for 10 minutes at 4°C. The supernatant was discarded and the
precipitate was added 50 mM K,HPO, (pH: 6), 20 mM H,0,, and
o-Dianizidine-2 HCl. It was incubated in a 37°C water bath for 3
minutes, and added 2% sodium azide to stop color reaction. The
samples were then centrifuged at 41400 g for 10 minutes at 4°C,
the supernatant was discarded, and the absorbance level of the
final color was read at 460 nm in spectrophotometry.

Determination of tissue Na*/K*-ATPase activity was done with
the Reading and isbir method (11). The liver tissue sample was
homogenized in a 10% sucrose solution and centrifuged at 3000
rom for 10 minutes. Zero point one milliliter of the supernatant
was discarded and the homogenates were incubated in a suit-
able medium containing 3 mM ATP. Mg2™" -ATPase activity was
determined in the presence of TmM ouabain while total ATPase
activity was determined in the presence of 100 mM NaCl, 5 mM
KCl, 6 mM MgCl,, 0.1 mM EDTA, and 30 mM Tris HCI (pH 7.4). The
difference between total ATPase activity and Mg?* -ATPase activ-
ity was considered Na*/K*-ATPase activity, and the specific activ-
ity of the enzyme was expressed as nmol Pi mg-1 proteinh™'. The
protein concentration of the supernatant was measured with
the Lowry method (12).

The Method of Histopathological Examination

Light microscope: The tissue samples were put into 10% for-
mol, washed with tap water for at least 3 hours or overnight,
dehydrated with increasing alcohol concentrations (70% alco-
hol for 15 minutes, 90% alcohol for 15 minutes, 96% alcohol for
30 minutes, 100% alcohol twice for 30 minutes, 100% toluen
twice for 30 minutes), and waited in paraffin at 60°C overnight,

Atalay etal. 287

and embedded in parafin blocks on the next day. Following
the blocking procedure, 5-6 mm sections were obtained from
the samples and put on slides, waited in toluene for 2 hours for
dewaxing, subjected to reduction to water (treated with 100%
alcohol for 2 minutes, 90% alcohol for 2minutes, 70% alcohol
for 2 minutes), and put in distilled water. Following treatment
with hematoxylin for 15 minutes, the samples were put in tap
water for empurpling process. After adding eosin and distilled
water for 5 minutes, dehydration procedure was repeated with
increasing concentrations of alcohol (70% alcohol for 2 minutes,
90% alcohol for 2 minutes, 96% alcohol for 2 minutes, 100% al-
cohol for 10 minutes). Then the samples were washed with Tolu-
ene twice (first bath for 5 minutes, second bath for 10 minutes),
covered with Entellan, and examined under light microscope.

Statistical Analysis

Serum ALT, AST, TNF-q, and IL-1(3 levels and hepatic GSH, MDA,
luminol, lucigenin levels, Bcl-2/Bax ratio, and MPO, Na*, K*-AT-
Pase, caspase 3 and caspase 9 activities were compared with
one-way analysis of variance (ANOVA) test, with paired compari-
sons being performed with Tukey’s test.

A p value of less than 0.05 was considered statistically significant.
RESULTS

In our study ALT, AST, TNF-q, IL-13 levels in serum, and GSH, MDA,
luminol, lucigenin levels, MPO, Na*, K*-ATPase activities in liver
tissue were compared between the groups with one-way anal-
ysis of variance (ANOVA) test, with paired comparisons being
performed with Tukey’s test.

In the group applied with hepatic IR serum, AST, ALT, TNF-q, and
IL-1B levels were significantly higher than the sham group. On
the other hand, these parameters approximated to the control
levels with SPL administration (Table 1).

Hepatic GSH level was lower in the IR group than the sham
group. This decrease was largely prevented after the SPL admin-
istration in the IR group (Figure TA). MDA levels were significantly
higher in the IR group than the sham group. SPL administration
significantly blunted this increase in the MDA levels (Figure 1B).

Table 1. Serum aspartate aminotransferase (AST), alanine aminotransferase (ALT), tumor necrosis factor-alpha (TNF-a) and interleukin 1-beta (IL-
1B) levels of the study groups in hepatic ischemia/reperfusion (I/R) model in rats.

Sham SPL I/R I/R-SPL
AST (U/L) 565+7.5 61.1+55 13921517 623 88"
ALT (U/L) 53.1+49 59.7+56 1425+ 148" 908+ 126"
TNF-a (pg/ml) 5124296 445+3.1 787042 5190+ 227
IL-1B (pg/ml) 359 +22 319+ 16 466 + 28" 371+ 11

Mean + standard error.

**p<0.01, **p< 0.001 vs. sham group.
+ p< 0.05, +++ p< 0.001 vs. I/R group.
SPL: Spironolactone.
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Hepatic luminol and lucigenin levels were significantly higherin
the IR group than the sham group. This increase was observed
to be significantly inhibited by SPL in the IR group (Figure 2A, B).

While hepatic ischemia led to a significantly increased neu-
trophil infiltration and thus MPO levels in the hepatic tissue
compared to the sham group, MPO activity was significantly re-
duced in the SPL administered group and approached the MPO
levels of the sham group (Figure 3A). Na*-K*-ATPase activity was
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lower in the IR group than the sham group. This reduction was
largely prevented in the SPL administered group (Figure 3B).

The histopathological examination of the sham group showed
that sinusoids and hepatocytes were intact and liver parenchy-
ma preserved its normal morphology (Figure 4A), SPL admin-
istered group revealed intact sinusoids and hepatocytes with
preserved morphology of the liver parenchyma (Figure 4B), IR
group demonstrated extensive congestion and hepatocyte



Figure 4. A. Sham group, central vein (¥) and sinusoids

C

(») with smooth contours, B. SPL group,
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sinusoids with smooth contours (*). C. Hepatic ischemia

group, extensive congestion in sinusoids (arrows) and central vein (*). D. Hepatic ischemia and SPL group, reduced congestion in sinusoids (arrows)

and central vein (¥).

degeneration caused by ischemia (Figure 4C) and SPL admin-
istered IR group demonstrated low-intensity sinusoidal and
hepatocyte degeneration despite mild congestion (Figure 4D).

DISCUSSION

Ischemia, defined as oxygen deprivation of any tissue or organ
as a result of insufficient perfusion secondary to the cessation
of blood flow, and subsequent reperfusion together trigger a
series of pathological reactions resulting in cell death and organ
dysfunction. During the process of ischemia, cell death ensues
as a result of the depletion of cellular energy stores and the ac-
cumulation of toxic metabolites. Restoration of blood flow is
essential for both cellular regeneration and clearance of toxic
metabolites. Nevertheless, a number of studies have indicated
that tissue reperfusion paradoxically gives rise to a substantially
more severe injury in ischemic tissue compared to that inflicted
by ischemia per se (13).

Although dysfunction following reperfusion injury shows vari-
ability depending on structural alterations of an organ, oxygen
radicals have been determined to be responsible for this injury
in every organ (14).

In hepatic tissue, it was first observed in an experimental liv-
er transplantation carried out by Toledo-Pereyra et al. in 1975
(15). It resulted in graft necrosis in the transplanted liver, which
culminated into congestion, progressive thrombosis, and organ
failure (16). Since blood loss during major liver surgery is closely
related to mortality and morbidity, it should be kept at mini-
mum through vascular isolation of the liver. Maneuvers per-
formed to limit afferent blood flow of the liver primarily result
in hepatic ischemia. Once the obstacle to hepatic blood flow is
removed, the reperfusion process begins. IR injury is the leading
cause of post-transplant dysfunction (17).

In an experimental study in rats, we biochemically and immu-
nohistochemically evaluated pathological alterations in the liver
tissue secondary to hepatic IR which was formed by clamping
the middle and left hepatic arteries, portal vein, and bile duct.
We aimed to assess the antioxidant and antiapoptotic actions
of SPL, a mineralocorticoid receptor antagonist, in an attempt
to investigate its protective effects against IR injury.

Although there exist various different methods to assess liver
function after ischemia reperfusion injury, determination of the
activities of AST, ALT is currently the most accepted method. The
activities of these enzymes are known to increase in hepatic in-
jury (18). Various studies have shown the antioxidant protective
effects of mineralocorticoid receptor antagonists (19,20).

In our study, serum AST and ALT levels were significantly high-
er in the hepatic IR group compared to the control group. In
contrast, the levels approached to the control levels upon the
administration of SPL. These results suggest that tissue injury
was less intense in the SPL administered group.

TNF-a is a cytokine released from monocytes, macrophages,
and T cells that are abundant in the peritoneum and splanchnic
tissues. It is also found in Kuppfer cells, the largest macrophage
aggregate in the human body. TNF-a has some significant roles
in muscle catabolism during stress and cachexia (1). In an ex-
perimental renal IR model, Kabasakal et al. have shown that IR
injury can be reduced by inhibiting the formation of TNF-a (21).
The result that we found is parallel to the literature. We found
significantly higher TNF-a levels in the hepatic IR group when
compared with the control group. In contrast, the SPL adminis-
tered IR group showed a significantly blunted increase in TNF-a
level, which approached that of the control group.

IL-1is released from KCs in response to inflammatory stimuli. It is
also synthesized by neutrophils, epithelial cells, and endothelial
cells.Kato et al. have reported that IL-1f3 level is one of the major
indicators of hepatic IR injury (22). In our study, the hepatic IR
group had significantly higher serum IL-1( levels than the con-
trol group. On the other hand, SPL administered group enjoyed
a significantly reduced increase, and IL-13 levels approached
the control levels. Mineralocorticoid receptor antagonist Spi-
ronolactone has been shown to inhibit proinflammatory cyto-
kines in previously conducted inflammation studies (23,24). The
results that we found in our study are parallel to the literature.
Because of the hepatic ischemia/reperfusion, increased values
were near to normal values with spironolactone application.

Lipids are among the main targets of free radicals that are
formed during ischemia reperfusion. Lipid peroxidation is
considered by some researchers a key factor in IR injury (25).
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Reactive oxygen species take one hydrogen atom from polyun-
saturates fatty acids and initiates lipid peroxidation to form hy-
droperoxides. These reactions cause cell membrane to lose its
liquidity and integrity, which ultimately leads to the release of cel-
lular fractions to the surrounding medium, and cell death. These
subcellular structures trigger inflammatory events and further
aggravate injury (26). Different methods are used to detect tissue
lipid peroxidation. One of the most widely used among them is
the determination of the levels of MDA, a conjugated diene. Our
study showed that MDA levels were significantly higher in the
liver IR group compared to the controls. SPL administration sub-
stantially reduced the increase in MDA level.

All aerobic living beings are subjected to oxidative stress during
cellular metabolism. Free radicals such as H,O,, O,, which are
formed in an organism, are transformed into more toxic me-
tabolites and attack various targets including DNA, lipids, and
proteins, disrupting metabolic processes. However, organisms
possess many defensive mechanisms to neutralize these reac-
tive agents. Referred to as the “antioxidant defense system’, this
system has glutathion as the most important component. GSH
reacts with free radicals and peroxides to protect cells against ox-
idative injury. GSH concentration has been shown to be reduced
rapidly during hepatic IR injury as a result of being used to neu-
tralize reactive oxygen molecules. Many studies have shown that
exogenously administered GSH increases intracellular GSH levels
and prevents oxidative injury. Therefore, GSH has a major protec-
tive effect against oxidative injuries (27). Our study indicated low-
er hepatic GSH levels in the IR group than the sham group. This
reduction in GSH levels was prevented by SPL in the IR group.

Studies have shown that agents used as antioxidants prevent
the increase in MDA levels by increasing GSH levels (28,29). In
this study, Spironolactone, which we used as a protective agent,
increased the levels of decreased glutathione in the liver and sig-
nificantly decreased the levels of MDA.

Neutrophils activated by ischemia reperfusion release myelop-
eroxidase into the medium and induce the formation of hypo-
chloric acid (HOCI) from H,O, and chloride ions. HOCI exerts cy-
totoxic effects by oxidizing sulphides, inactivating cytochrome
and heme proteins, and degrading amino acids and proteins
(30). Tissue MPO activity is considered an indicator of neutrophil
accumulation. Our study demonstrated that while the induction
of hepatic ischemia caused neutrophil infiltration and an associ-
ated significant increase in MPO activity compared to the control
group, MPO activity was significantly lowered in the SPL adminis-
tered group, approaching to that in the sham group. Considering
the positive effects of Spironolactone on blood parameters used
in our study, the fact that these agents significantly suppressed
myeloperoxidase enzyme in the tissues supports that this en-
zyme plays an important role in HI. Thus, the presence of inhibitor
properties on the MPO activity of the agents used in HI therapy
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will ensure that the tissue is protected against oxidation and will
increase the success of treatment. Spironolactone has been re-
ported to reduce increased myeloperoxidase activity during in-
flammatory events by the effect of free radical scavenging (31).
When all these studies are taken into consideration, it is under-
stood that our findings are in conformity with the literature.

Na*-K*-ATPase is an important membrane enzyme playing a key
role in hepatocyte structure and physiology by maintaining so-
dium-potassium gradient on cellular membrane. It is an import-
ant indicator of maintenance of tissue viability and liver function.
Studies have shown a reduction in Na*-K*-ATPase level after he-
patic ischemia reperfusion (32,33). Our study revealed that Na*-
K*-ATPase activity in the liver tissue was lower in the IR group
when compared to the control group. This reduction was largely
prevented by treatment with SPL.

Luminol hydroxyl radical is an indicator of the formation of reac-
tive oxygen metabolites such as hydrogen peroxide and hypo-
chloric acid. Lusigenin marks the formation of superoxide anion
radical (33). They indirectly indicate the level of ROM-mediated
tissue injury. In our study, luminol levels were higher in the IR
group than the control group, and the increase was prevented
by SPL administration. Lucigenin levels were significantly higher
in the hepatic IR group compared to the controls. SPL administra-
tion, however, reduced this elevation to a significant extent. Spi-
ronolactone suggests that this effect is probably accomplished
by inhibiting neutrophil infiltration.

Hepatic IR injury is known to induce hepatocellular necrosis and
sinusoidal congestion. In our study, the histopathological exam-
ination of the control and SPL groups revealed that sinusoids
and hepatocytes were intact, and liver parenchyma preserved
its normal morphology; the histopathological examination of
the IR group showed that hepatic ischemia caused extensive
congestion and hepatocyte degeneration; and the histopatho-
logical examination of the IR group treated with SPL indicated
low-grade sinusoidal and hepatocellular degeneration despite
mild congestion.

In conclusion, it was observed that GSH level and Na™-K*-ATPase
activity intensity decreased, lumiol, lucigenin, MDA level and
MPO activity increased, and accordingly, hepatic dysfunction
occurred in the liver after IR of the hepatic tissue. SPL provided
protection against IR by largely reducing IR-induced injury. These
results suggest that SPL treatment can lower the morbidity and
mortality of hepatic IR to a considerable extent by preventing
IR-induced free radical-mediated organ injury and dysfunction.
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OZET

Giris ve Amag: Bu calismada, hepatik iskemi reperflizyon hasarinda olasi koruyucu etkilerini saptamak icin spironolaktonun (SPL) antioksidan
etkilerinin arastirilmasi amaglanmistir.

Gereg ve Yontem: Wistar albino sicanlarin hepatik arter, portal ven ve safra kanal, bir iskemi dénemi olusturmak icin anestezi altinda 45 dakika
boyunca klemplendi. 60 dakikalik reperfiizyonun sonunda sicanlar dekapite edilmistir. SPL (20 mg/kg, p.0.) veya SF, iskemiden 30 dakika boyunca
oral yolla uygulandi. Kontrol grubundaki sicanlara sham cerrahisi yapildi ve izotonik salin verildi. Serumda aspartat aminotransferaz (AST), alanin
aminotransferaz (ALT), timor nekrozis faktor-alfa (TNF-a) ve interlokin-1beta (IL-1) diizeyleri 6l¢tldii. Malondialdehid, glutatyon, luminol ve luci-
genin seviyeleri, miyeloperoksidaz ve Na*-K *-ATPase enzim aktiviteleri ve isik mikroskobu altinda doku hasarini incelemek tizere analiz edilmistir.

Bulgular: IR,; AST, ALT, TNF-a ve IL-1§3 seviyelerini ve MDA, luminol ve lusigenin seviyelerini ve MPO aktivitelerini artirirken, GSH diizeylerinde,
Na*K* -ATPase aktivitesinde azalmaya neden olmustur. Spironolakton uygulamasi bu degerleri 6nemli dl¢tde iyilestirmistir.

Sonug: SPL'nin iskemi/reperfiizyon hasarina karsi esitli mekanizmalarla koruyucu etkileri, bu ajanin klinik uygulamada yeni bir tedavi ajani ola-
bilecegini dustindiirmektedir.

Anahtar Kelimeler: Hepatik iskemi reperflizyon, spironolakton, malondialdehit, glutatyon, sitokinler
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Erectile dysfunction after surgery for rectal cancer:
a prospective study

Aylin Hande Gbkgeﬂ:jj, Hakan OzkanZ'rL D)
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ABSTRACT

Objective: Erectile dysfunction may occur as a complication of surgical treatment of rectal cancer in male patients. We compared the rates of postop-
erative erectile dysfunction and response to medical treatment after low anterior resection (LAR) and Miles’ procedures.

Material and Methods: Fifty patients who underwent the Miles’ procedure or LAR were prospectively assessed. This study includes fifty patients
with stages 1 and stage 2 rectal cancer based on clinical and radiologic assessments, who underwent Miles’ (25 out of 50 patients underwent the
Miles'procedure and ) or LAR (25 patients underwent LAR) procedures were prospectively assessed. The International Index of Erectile Function (lIEF)
form was, used in the assessment to assess erectile dysfunction. This questionnaire, was administered preoperatively and 6 months postoperatively. For
the patients with IIEF scores < 25 at postoperative 6" months, tadalafil 5 mg is was given for 12 weeks and IIEF is was repeated after then.

Results: No significant differences were found in mean IIEF scores preoperatively (p= 0.695). In both groups, IIEF scores were significantly lower postop-
eratively compared with preoperatively (p= 0.00001, LAR; p= 0.00001, Miles’). Mean postoperative IIEF scores were significantly lower in patients who
underwent Miles’ compared with the LAR procedures (p= 0.0001). For patients with IIEF scores < 25 at 6 months, tadalafil 5 mg was given for 12 weeks
and IIEF scores were better in both groups (p= 0.00001).

Conclusion: The erectile dysfunction rate after Miles’ procedure was significantly higher than the rate of patients who developed erectile dysfunction
after LAR surgery. We tried to emphasize that in after LAR surgery. We should not be concerned only with cancer treatment surgically in rectal tumour
patients, but remember that situations affecting their social life, such as postoperative erectile dysfunction, have medical and psychologic importance.

Keywords: Erectile dysfunction, rectal cancer, rectal tumors, colorectal surgery

INTRODUCTION

Rectal cancer surgery was performed by William Ernest Miles in 1908, who de-
scribed abdominoperineal resection for the first time, called Miles’ procedure. In
the 1950s, sphincter-sparing procedures (low anterior resection [LAR]) came to
the forefront. The main goals in rectal cancer surgery include low recurrence rates
along with autonomic nerve preservation.

In 1970, Tsuchiya and Ohki first described autonomic nerve-sparing surgery that
reduces urogenital complications, which were reported to occur in 39% to 76% of
cases of rectal cancer surgery (1). Currently, total mesolectal excision (TME) is the
standard of care for rectal cancer surgery. This procedure also aims at preserving
Cite this article as: Gokge AH, Ozkan H. Erectile sphincter function, if appropriate. In the TME procedure, the parietal layer of the en-
iy;ig?,ggst?vaeﬁsf;;ﬁszjc;rurregcga(;f;;n;;&); 503908, dopelvic fascia should be spared, if possible. Special consideration should be given

to the superior hypogastric and parasympathetic nerves (pelvic splanchnic nerves,
pelvic plexus and its branches) lying beneath the parietal layer. Any damage to
these nerves may have a central role in the development of erectile dysfunction (2).
E-mai: ahgokce79@hotrmailcom Erectile dysfunction also depends on psychologic factors, such as alcohol use, hor-
b BB monal pathologies, low testosterone levels, ageing and especially chronic diseases,
Accepted: 27.03.2019 such as diabetes. Erectile dysfunction may occur in patients with diabetes mellitus
Available Online Date: 28.03.2019 due to vascular and neural damage (3,4).
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cer surgery. Several studies have compared open, laparoscopic,
transanal and robotic surgery in terms of erectile dysfunction.
Erectile dysfunction has been reported by all of these studies,
although at varying rates.

We determined the rates of postoperative erectile dysfunction
in patients undergoing LAR and Miles’ procedures for treatment
of rectal cancer. We compared these procedures in terms of their
impact on erectile function and investigated potential benefits
of medical treatment in this patient population.

MATERIAL and METHODS
Patients

Ethics approval for this study was obtained from the ethics com-
mittee (KAEK-50-1345). Patients diagnosed with low rectal cancer
(in the region between 0 and 6 cm from the anal verge) at our
clinic were prospectively included. Patient age, comorbidities
(diabetes mellitus and hypertension) and smoking status were
recorded at baseline. All patients underwent colonoscopy, and
rectal cancer was histologically diagnosed in obtained biopsy
specimens. Screening for metastasis included chest computed
tomography (CT) and whole abdomen CT scans and/or mag-
netic resonance imaging scans. On the basis of clinical and ra-
diologic assessments, patients with stage 1 or 2 disease were
included in the study, while they should be American Society of
Anesthesiologists (ASA) Class 1 or 2, based on the anaesthesiol-
ogy assessment. Tumour stages were determined according to
the Union for International Cancer Control classifications. Study
subjects received detailed information about the study, and in-
formed written consent was provided.

Exclusion criteria included unwillingness to participate in the
study, prior pelvic or urologic surgery, ASA 3 and 4 class patients,
homosexual tendencies, polyposis or synchronous tumour in
a different part of the large intestine detected on preoperative
studies, radiologic or clinical stage 3 or 4 cancer, metastatic dis-
ease detected during surgery, non-R0 resections or major com-
plications postoperatively.

Study subjects underwent either Miles’ or LAR procedure. All
surgical procedures were performed via open techniques. Fro-
zen section tissue was examined in all patients in the LAR group

and if the tissue was positive for tumour or surgical margins were
inadequate, then resection was repeated, if appropriate. If re-re-
section was not appropriate, Miles’ procedure was performed. Al
procedures were performed by the same surgical team.

The International Index of Erectile Function (IIEF) form was used
to assess erectile dysfunction in all patients preoperatively and
6 months postoperatively. This form contained six questions
evaluating erectile dysfunction by scores of 0-10 (severe), 11-16
(moderate), 17-21 (mild-to-moderate), 22-25 (mild) and 26-30
(no erectile dysfunction). For patients with an IIEF score < 25 af-
ter 6 months postoperatively, tadalafil 5 mg was begun daily for
12 weeks and then IIEF was repeated and erectile function was
re-evaluated.

Statistical Analysis

Statistical analyses were performed with Statistical Package for
the Social Sciences software (Version 9.0; SPSS, Inc,, Chicago, IL,
USA). In addition to descriptive statistics (mean and standard
deviation), the paired t-test was used in the repeated measures
analysis of the groups, the independent t-test was used in two-
group comparisons and the x? test was used to compare qualita-
tive data. p< 0.05 was considered significant.

RESULTS

A total of 97 patients had low rectal cancer based on physical
examination and colonoscopy. Histologic examination demon-
strated adenocarcinoma in every patient. Of the 97 patients,
47 were excluded because they did not fulfil the study cri-
teria. Mean age was 51.80 + 7.50 years in the LAR group and
50.56 + 8.92 years in Miles' procedure group (not statistically
significant; p= 0.614). No statistically significant differences were
found in the rates of patients with diabetes mellitus, hyperten-
sion or smoking status (p= 0.420, p=0.275, p=0.915, respective-
ly; Table 1).

Mean preoperative IIEF score was 28.32 + 1.60 and 28.48 + 1.36
in the LAR and Miles' procedure groups, respectively (not statis-
tically significant; p= 0.695). The 6 month postoperative scores
were 1892 +2.79 and 8.84 £ 1.93, respectively. When comparing
mean preoperative and postoperative IIEF scores, the postop-
erative scores were significantly lower (p= 0.00001, LAR group;

Table 1. The mean age, the prevalences of diabetes mellitus and hypertension and smoking status in study groups

The LAR group The Miles group
(n=25) (n=25)
Age 51.80 £ 7.50 50.56 £8.92 t=0511;p=0614
DM 3(12%) 4 (16%) X'= 0.649; p= 0420
HT 5 (20%) 4 (16%) X’=1.190; p=0.275
Smoking status 8 (32%) 9 (36%) xX’=0011;p=0915

LAR: Low anterior resection; DM: Diabetes mellitus; HT: Hypertension.

Turk J Surg 2019; 35 (4): 293-298



Gokge etal. 20§

Table 2. Intergroup comparisons of preoperative and postoperative lIEF scores
The LAR group The Miles group
IIEF (n=25) (n=25) t p
Before the surgery 2832+ 1.60 2848+ 136 -0.397 0.695
After the surgery 1892 +£2.79 8.84+193 18.727 0.00001
After medical treatment 2492 £1.75 1520+ 244 15.335 0.00001
t 46.96 17.91
p 0.00001 0.00001
IIEF: International Index of Erectile Function.
Table 3. Intergroup comparisons of reductions IIEF scores
The LAR group The Miles group
(n=25) (n=25) t P
Reduction in IIEF scores -comparison between preoperative 940 £ 2.86 19.64 + 2.04 -22.122 0.0001
and postoperative scores
Change % 33.12+£965 68.97 £6.57 -21.718 0.0001
Increases in IIEF scores-comparisons betwen postoperative 6+297 6.36 £ 3.44 0.423 0.676
scores and scores after medical treatment
Change % 3431 +2061 81.34 £ 5476 4332 0.0001
Reduction in IIEF scores-comparisons between preoperative 340+ 225 13.28+2.73 -12.213 0.0001
scores and scores after medical medical treatment
Change % 11.76 £7.68 4653 +8.77 -12.993 0.0001
IIEF: International Index of Erectile Function.
p= 0.00001 Miles" procedure group). At 6 months postopera-  DISCUSSION

tively, all of our patients received 5 mg tadalafil because of IIEF
scores < 25. After 12 months of medical treatment, IIEF scores
were 2492 + 1.75 in the LAR group and 15.20 + 244 in Miles’
procedure group. After medical treatment, mean preoperative
IIEF scores were significantly higher than postoperative scores
(p=0.00001, LAR group; p= 0.00001 Miles’ procedure group; Ta-
ble 2).

The decrease in mean IIEF scores was statistically significant-
ly higher in Miles’ procedure group than in the LAR group
(p=0.0001). The percentage reduction in mean IIEF scores was
68.97% =+ 6.57% in Miles’ procedure group and 33.12 £ 9.65% in
the LAR group (statistically significant, p= 0.0001) and the re-
duction in Miles' procedure group was far more remarkable. The
comparison between the mean scores postoperatively and after
medical treatment indicated significant improvements in both
groups, which were reflected as a mean change of 6 + 2.97 and
6.36 + 3.44 points in the LAR and Miles' procedure groups, re-
spectively. Intergroup comparisons did not reveal any significant
difference in the rates of improvement with medical treatment.
Comparisons between IIEF scores preoperatively and after med-
ical treatment indicated significant decreases in both groups
(p=0.676, p=0.0001; Table 3).

In rectal cancer surgery, postoperative erectile dysfunction in-
dex was reported to vary from 40% to 60% before introduction
of TME. Even after introduction of nerve-sparing techniques in
TME, erectile dysfunction still remains a common surgical com-
plication with rates of 10% to 35%. Several causes underlie erec-
tile dysfunction postoperatively for rectal cancer. The most com-
mon and important cause is intraoperative injury of the pelvic
autonomic nerves (5-7).

Normal sexual function in men is controlled by sympathetic
branches of the superior hypogastric plexus and parasympa-
thetic branches of the pelvic splanchnic nerves. Injuries to sym-
pathetic nerves may result in ejaculatory problems, whereas
injuries to parasympathetic nerves may result in erectile dys-
function. Injuries to these nerves are common as they are locat-
ed close to the mesorectum. Meticulous dissection is of para-
mount importance in the TME (8).

Open, transanal and laparoscopic rectal surgeries were com-
pared in several studies on erectile dysfunction, and different
rates of erectile dysfunction have been reported. The differ-
ences between our study and previous studies include the
following: (1) in other studies, the mean age of study subjects
was > 60 years, compared with < 60 years in our study subjects
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(51.80 + 7.50 and 50.56 + 8.92 years in the LAR and Miles'proce-
dure groups, respectively). (2) Patients with all stages of disease
were included in the previous studies. Our study was conduct-
ed in a more homogeneous patient group (stage 1 or 2 based
on clinical or radiologic assessments). (3) Several other studies
included ASA 3 class patients. Our study included ASA 1 and 2
class patients with less comorbidity.

In a study comparing transanal surgery to laparoscopic surgery
in patients with low rectal cancer, the mean age was 62 years.
Patients with advanced disease and lymph node involvement
were included in that study. In the IEFF assessment performed
at least 1 year after colostomy closure and the end of chemo-
therapy and/or radiotherapy, the mean IIEF score was 7 in the
laparoscopy group and 17.5 in the transanal surgery group;
however, the difference was not statistically significant (8).

Another study assessed only patients who underwent open
surgery. Similar to the aforementioned study, that study also
included predominantly patients > 60 years, and patients with
stages 1 to 3 disease or who had received neoadjuvant chemo-
therapy and/or radiotherapy also were eligible. The investiga-
tors reported that age (> 60 years) and low rectal cancer had no
negative impact on erectile function. The average IIEF domain
scores were significantly decreased postoperatively. Erectile
function decreased from 14.4 + 10.8 t0 9.14 + 9.9 (p< 0.05). In
parallel with our study, follow-up assessment with IIEF was per-
formed at 6 months postoperatively and revealed the negative
impact of surgery on erectile function. This negative impact was
more prominent particularly in those who underwent Miles’
procedure (9).

In another study of patients with similar demographic charac-
teristics, lIEF assessments were performed preoperatively and at
3,6 and 12 months postoperatively in patients who underwent
open or robotic surgery for rectal cancer. In line with our results,
the negative impact on erectile function was more prominent
in those who underwent Miles’ procedure in that study. No sig-
nificant differences were found between open and robotic sur-
gery in terms of erectile dysfunction rates. Unlike other studies,
age, lymph node involvement and tumour stage had no de-
monstrable effect on erectile dysfunction. Tumours in the lower
rectum, neoadjuvant chemotherapy and postoperative com-
plications reportedly have a significant negative impact on
erectile function (10).

Stamopoulos et al. compared open and laparoscopic rectal
surgery and found no statistically significant differences in IIEF
scores. The impact on IIEF scores was lower in the LAR than
in Miles’ procedure groups, in agreement with our study. This
study concluded that the negative impact on erectile function
was more significant in stages T3 and T4 tumours compared
with stages T1 and T2 tumours in patients who had received
neoadjuvant chemo- and/or radiation therapy preoperatively

Turk J Surg 2019; 35 (4): 293-298

compared with those who did not and in elderly compared
with younger patients (5).

No statistically significant differences were found between the
patient groups in terms of commodities (diabetes mellitus and
hypertension) and smoking status. A literature search did not
reveal any studies specifically focused on the impact of comor-
bidities; however, it is well known that comorbidities and smok-
ing have a negative impact on erectile function.

Normal sexual function is controlled by the sympathetic system.
However, dysfunction may result from damage to the parasym-
pathetic system. Superior hypogastric plexus and parasympa-
thetic nerves (pelvic splanchnic nerves, pelvic plexus and its
branches) should be preserved during TME procedures. Preser-
vation of the pudendal nerves during dissection of the rectum
may reduce the risk of erectile dysfunction. Therefore, perirectal
and perineal muscles should be avoided during dissection as
long as possible, as the pudendal nerves pass through these
muscles. Even partial preservation of pelvic nerves was report-
ed to maintain sexual function (11,12). However, as seen in the
study of Ameda and Hendren, erectile dysfunction remains a se-
rious complication of rectal cancer surgery, even in nerve-spar-
ing procedures (13). Dong Kil Li reported a 61% reduction in late
IIEF scores following nerve-sparing surgery (14). There studies
report significant improvement in postoperative erectile dys-
function following treatment with udenafil given orally (15). In
a study performed by Yavascaoglu et al,, Sildenafil citrate treat-
ment, which is a citrate-selective phosphodiesterase-5 inhibitor
in erectile dysfunction caused by chronic diseases, reached a
treatment level of 66.6% (16). Our patients at least partially ben-
efited from tadalafil daily 5 mg given for erectile dysfunction.

Psychologic factors are considered to have a role in erectile dys-
function in these patients. Being aware of their cancer, feeling
helpless and worrying about staying alive are important factors.
In addition, psychologic impact was related to treatment with
chemotherapy or radiotherapy, and the impact of colostomy/il-
eostomy on patients'mood further contributed to the develop-
ment of erectile dysfunction. Postoperative erectile dysfunction
should be assessed by urologists in collaboration with psychi-
atrists to bring these patients back to their usual life. Gradual
decrease in the age at occurrence of rectal cancer further em-
phasises the importance of the resolution of this complication.

The number of patients in our study was limited. In addition, we
cannot say that we do not evaluate psychologic (depression and
anxiety) parameters, which may be effective on erectile dysfunc-
tion in patients with cancer who have had major surgery.

CONCLUSION

Regardless of the surgical technique used for rectal cancer, erec-
tile dysfunction may occur as a serious, prevalent complication.
This complication is more common in patients who undergo



Miles' procedure. We believe that, in addition to adequate pre-
operative psychologic support, careful surgical dissection and
postoperative psychologic support when required, urologic
support also is necessary in these patients.
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Rektum kanser cerrahisi sonrasi erektil disfonksiyon; prospektif bir calisma

ORIJINAL CALISMA-OZET
Turk J Surg 2019; 35 (4): 293-298
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!istanbul Medicine Hastanesi, Genel Cerrahi Klinigi, istanbul, Tarkiye
2Star Medica Hastanesi, Genel Cerrahi Klinigi, Tekirdag, Turkiye

OZET

Giris ve Amag: Rektum kanseri cerrahi tedavisi sonrasi erkek hastalarda erektil disfonksiyon gortlebilen bir komplikasyondur. Bu ¢alismada
amacimiz rektum kanseri sebebiyle low anterior rezeksiyon (LAR) veya Miles prosediirli uygulanan hastalarin postoperatif erektil disfonksiyon
gelisim oranini ve medikal tedaviye cevabi karsilastirmaktir.

Gereg ve Yontem: Klinigimizde rektum kanseri nedeniyle Miles prosediirii veya LAR uygulanan 50 hasta prospektif olarak degerlendirildi.
Calismaya klinik ve radyolojik olarak evre 1 ve 2 kategorisinde olan hastalar alindi. Yirmi bes hastaya Miles prosediirii 25 hastaya ise LAR ameliyati
uygulandi. Postoperatif erektil disfonksiyon degerlendirilmesinde, ereksiyon islevi uluslararasi degerlendirme formu (IlEF) kullanildi. Bu form
ameliyat 6ncesi ve postoperatif altinci ayda uygulandi. Postoperatif altinci ayda yapilan IIEF formunda 25'in alti degeri olan olgulara her giin 5 mg
tadalafil tedavisine baslandi ve 12 hafta sonra tekrar IIEF formu uygulandi ve medikal tedavi cevabi degerlendirildi.

Bulgular: LAR ve Miles gruplarinin ameliyat 6ncesi lIEF ortalamalari arasinda istatistiksel farklilik yoktu (p= 0.695). Her iki grupta ameliyat sonrasi
IIEF diizeyi ameliyat 6ncesine gore belirgin diistik olarak saptandi (LAR grubu p=0.00001, Miles grubu p=0.00001). Miles ameliyati olan hastalarin
ameliyat sonrasi IIEF ortalamalari, LAR ameliyati olan hastalardan istatistiksel olarak anlamli derecede diisiik bulundu (p= 0.0001). Postoperatif
altinai ay sonunda IIEF skoru 25 alti olan olgularin 12 hafta gilinlik tadalafil kullanimi sonrasi her iki grupta da IIEF skorlamasinda ylkselme
saptandi (p=0.00001).

Sonug: Miles prosediirii uygulanan hastalarda postoperatif gelisen erektil disfonksiyon orani LAR yapilan hastalardan daha yiksektir. Rektum
kanseri olan olgularda sadece kansere yonelik cerrahi veya medikal tedaviyle ilgilenmememiz, postoperatif erektil disfonksiyon gibi sosyal
yasamlarini etkileyen durumlari hatirlamamiz gerektigini ve bu durumlarlada medikal, psikolojik destegi saglamamiz gerektigini vurgulamak
istedik.

Anahtar Kelimeler: Erektil disfonksiyon, rektum kanseri, rektal timérler, kolorektal cerrahi
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Posterior rectus canal: not a single anatomical entity
& morphology - a laparoscopic study during TEP
hernioplasty
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ABSTRACT

Objective: Posterior rectus canal assumed immense importance with newer laparoscopic technique of total extra-peritoneal pre-peritoneal (TEPP/
TEP) hernioplasty for inguinal hernia. However, scientific study of live surgical anatomy of posterior rectus canal is almost totally lacking in the English
literature, and hence the present study was conducted.

Material and Methods: 3-midline-port technique through posterior rectus sheath approach; Initial telescopic dissection under direct CO, insufflation
followed by instrument dissection.

Results: 68 TEPP hernioplasties were successful in 60 patients with mean age of 50.1 + 17.2 years (range 18-80) and mean BMI of 22.6 + 2.0 kg/m? (range
19.5-31.2). Rectusial fascia was a definite anatomical entity, dividing traditional posterior rectus canal into two channels, namely, true retromuscular space
and true posterior rectus canal (T-PRC). Rectusial fascia was variable, i.e., thick diaphanous (n= 47), thick membranous (n= 13), thin membranous (n= 3)
and thin flimsy (n=5). Posterior rectus sheath (PRS) was also variable, incomplete (n= 54) and complete (n= 14). Incomplete PRS showed seven variations
in both extent and/or morphology. Complete PRS show five morphological variations. Transversalis fascia demonstrated three morphological variations,
namely, single diaphanous (n=41), single membranous (= 10) and thin flimsy (n= 3). TEPP hernioplasty was readily feasible through avascular true posterior
rectus canal.

Conclusion: Posterior rectus canal is divided by ‘rectusial fascia’ into two channels, namely, true retromuscular space and true posterior rectus canal,
latter being proper avascular plane of dissection for TEPP hernioplasty. Rectusial fascia, posterior rectus sheath and transversalis fascia showed mor-
phological variations. Timely recognition of variable real-time anatomy is recommended to perform adequate proper surgical dissection for seamless
TEPP hernioplasty with ease, rapidity and safety.

Keywords: Laparoscopic hernioplasty, total extraperitoneal preperitoneal hernioplasty, posterior rectus canal, rectusial fascia, posterior rectus sheath,
transversalis fascia

INTRODUCTION

In the modern era, posterior rectus canal has assumed an immense importance
with the development of the newer laparoscopic technique of total extra-perito-
neal pre-peritoneal (TEPP/TEP) hernioplasty through the posterior rectus approach
for adult inguinal hernia. However, despite the current popularity of laparoscopic
hernioplasty, scientific study of the live surgical anatomy of the posterior rectus
canal is almost totally lacking in the English literature although acutely required
because of the new preperitoneal perspective, high magnification with clear vi-
sualization of even thinnest fascial layers and recognition of newer visions of the

sz i e e e L Fosierier Eeius Ginels net structures, and need of the surgical precision in presence of the frequent anatomic

a single anatomical entity & morphology — a laparoscopic o . . . o )

study during TEP hernioplasty. Turk J Surg 2019; 35 (4); 299- variations (1-9). This paper highlights the laparoscopic live surgical anatomy of the

308. posterior rectus canal as seen during the preperitoneal dissection for the laparo-
scopic TEPP hernioplasty of the primary inguinal hernias in adult patients.
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Inclusion criteria included patients with age less than 18 years,
uncomplicated primary inguinal hernia, absence of co-morbidity
or presence of controlled mild co-morbidity (ASA grade I - Il only
of American Society of Anesthesiologists), and written informed
consent. Exclusion criteria were refusal for laparoscopic repair,
patient’s age more than 18 years, presence of uncontrolled mild
co-morbidity (ASA | and Il), presence of severe co-morbidity
(ASA grade IlI-IV), recurrent inguinal hernia after open or laparo-
scopic surgery, complicated inguinal hernia, presence of femoral
or other groin hernia, and history of previous lower abdominal
surgery. Calculation of the body mass index (BMI) was done by
Deurenberg's formula (10).

Laparoscopic TEPP inguinal hernioplasty was performed
through posterior rectus sheath approach with three ports in
the midline. Balloon dissector made of a surgical glove was used
for the initial dissection within the posterior rectus canal in the
first three patients of the study, and the direct telescopic dis-
section was carried under CO, insufflation at a pressure of 12
mmHg in the remaining patients of the study. Details of the sur-
gical technique were consistently the same as reported earlier
by the author (4,89,11-17).

Statistical Analysis

Most of the statistical computations for the author’s doctoral
thesis for the award of degree of PhD (Surgery) were performed
with the help of SPSS software v. 21 (IBM SPSS Statistics 21.0,
USA)) after coding the patients’ data and recording in the Mic-
rosoft excel spread sheet. Help for some simple statistical anal-
ysis was also taken from the On-line Calculators (www.graphad.
com/quickcalcs/; www.danielsoper.com/statcalc/). All data anal-
ysis was expressed in terms of mean + s.d. (standard deviation)
unless specified otherwise, and a p-value of < 0.05 was consid-
ered as significant.

RESULTS

Sixty-three adult males and 3 adult females with uncomplicated
primary inguinal hernia were recruited for the study. The three fe-
male patients who could not undergo TEPP hernioplasty due to
one or more exclusion criteria were excluded from the study. Three
male patients who had early forced conversion (Laparoscopic
transabdominal repair, 1; Open preperitoneal repair, 1; and Open
anterior repair, 1) were also excluded from the study. The cause for
the conversion included early peritoneal injury by the 1st optical
port, early vascular injury (deep inferior epigastric vessels) by the
roughened Maryland dissector, and CO, retention with haemody-
namic instability just after start of the procedure due to faulty selec-
tion of patient. Therefore, the data analysis includes 68 successful
TEPP hernioplasties (Unilateral TEPP, 52; Bilateral TEPP, 8) performed
in only 60 male patients. Mean age was 50.1 + 17.2 years (range 18-
80), and mean BMI was 22.6 + 2.0 kg/m2 (range 19.3-31.2).

Under excellent perspective, lighting and magnification of
preperitoneal laparoscopy through posterior rectus sheath ap-
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proach with direct telescopic dissection under CO2 insufflation,
the posterior epimysium of the rectus abdominis muscle was
found as a variably condensed and easily recognizable fascial
layer which was termed the ‘Rectusial Fascia’ by the author (Fig.
2) (4). Rectusial fascia was found well-defined thickened in 60
out of 68 cases (Thick Diaphanous, 47; Thick Membranous, 13)
and thin flimsy in 8 cases (Thin Membranous, 3; Thin Flimsy, 5)
(Table 1) (Figure 1-4). This 'rectusial fascia was found to divide
the traditional posterior rectus canal between the rectus ab-
dominis muscle and the posterior rectus sheath into two po-
tential spaces/channels, namely, (1) a true retromuscular space
(RMS) anterior to the rectusial fascia, and (2) a true posterior
rectus canal (TPRC) posterior to the rectusial fascia (Figure 5-7).
Thus the retromuscular space (RMS) was bounded anteriorly by
the rectus abdominis muscle and posteriorly by the rectusial
fascia; and the true posterior rectus canal (TPRC) was bounded
anteriorly by the rectusial fascia and posteriorly by a complete
posterior rectus sheath upto the pubic bone only (n= 14) (Fig-
ure 1,3-7,11-14). or by an incomplete posterior rectus sheath in
upper part and transversalis fascia in lower part (n= 54) (Figure
2,8-10).

The plane of retrofascial dissection posterior to the rectusial fas-
Cia in the ‘true posterior rectus canal’ (TPRC) was found avascu-
lar proper surgical plane for further dissection during the TEPP
hernioplasty, and inadvertent/deliberate pre-fascial dissection
anterior to the rectusial fascia in the retromuscular space (RMS)

Anterior

Posterior
Figure 1. Boundaries of True Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty An
Adult Patient: Green Arrow, indicates true posterior rectus canal; RF, thick
diaphanous rectusial fascia forming anterior boundary of true posterior
rectus canal; C-PRS, whole-tendinous complete posterior rectus sheath
(C-PRS) forming posterior boundary of true posterior rectus canal; S, sign
of lighthouse; (Reproduced with permission from Ansari’s Thesis (13).
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Table 1. Morphological types of rectusial fascia forming anterior boundary of true posterior rectus canal
Hernias* Patients

S. No. Rectusial Fascia N % N %
1. Thick Diaphanous 47 69.1 41 68.3
2 Thick Membranous 13 19.1 12 20.0
3. Thin Membranous 3 44 3 50
4 Thin Flimsy 5 74 4 6.7

Total 68 100 60 100
* Inclusive of bilateral hernias.

Anterior

Posterior

Figure 2. Boundaries of True Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty
An Adult Patient: Green Arrow, indicates true posterior rectus canal; RF,
thick membranous rectusial fascia forming anterior boundary of true
posterior rectus canal; C-PRS, long tendinous incomplete posterior rec-
tus sheath (I-PRS) forming posterior boundary of true posterior rectus
canal; TF, transversalis fascia; S, sign of light house; P, working port (blue
plastic); (Reproduced with permission from Ansari's Thesis (13).

was found bloody with several disadvantages as reported earlier
by the author (14).

Posterior boundary of the true posterior rectus canal (TPRC) was
also found highly variable in morphology as reported earlier by
the author (Figure 1,3-7,11-15) (8,9). Complete posterior rectus
sheath (C-PRS) forming the posterior boundary of the T-PRC
was found whole-tendinous (CWT, 6), whole-thinned-out (CTO,
3), grossly-attenuated (CGA, 3), musculo-tendinous (CMT, 1),
partly-tendinous (CPT, 1) (Table 2). Incomplete posterior rectus
sheath (IC-PRS) was also found variable in morphology, name-
ly, normal-length whole tendinous (NWT, 31), normal-length
partly tendinous (NPT, 8), short whole-tendinous (SWT, 3), nor-
mal-length thinned-out (NTO, 1), normal-length grossly-attenu-

Anterior

Posterior

Figure 3. Boundaries of True Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty
in An Adult Patient: Green Arrow, indicates true posterior rectus canal;
RF, thin membranous rectusial fascia forming anterior boundary of true
posterior rectus canal; C-PRS, membranous complete posterior rectus
sheath (C-PRS) forming posterior boundary of true posterior rectus ca-
nal; RA, rectus abdominis muscle covered by rectusial fascia (RF); (Repro-
duced with permission from Ansari’s Thesis (13).

ated (NGA, 1), long partly-tendinous (LPT, 7) and long whole-ten-
dinous (LWT, 3) (Table 2).

When the posterior rectus sheath (PRS) was complete (n= 14)
(Figure 2,3,6), it directly formed the posterior wall of the true pos-
terior rectus canal. However, in presence of an incomplete PRS
(n=54) (Figure 2,8-10), the lower posterior wall of the true poste-
rior rectus canal was formed by the transversalis fascia, and the
morphology of the transversalis fascia was also found variable,
namely, single diaphanous, i.e., single membranous with signifi-
cant fibro-fatty tissues on its outer side (SD, 41); single membra-
nous with little/no fatty tissue on its outer side (SM, 10), and thin
flimsy (FL, 3) (Table 3).
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Anterior

Posterior
Figure 4. Boundaries of True Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty in
An Adult Patient: Green Arrow, indicates true posterior rectus canal; RF,
thin flimsy rectusial fascia forming anterior boundary of true posterior
rectus canal; C-PRS, membranous complete posterior rectus sheath (C-
PRS) forming posterior boundary of true posterior rectus canal; (Repro-
duced with permission from Ansari’s Thesis (13).

Anterior

Posterior
Figure 5. Double-Channelled Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty
in An Adult Patient: Green Arrow, indicates true posterior rectus canal
between thick diaphanous rectusial fascia (RF) and grossly-attenuated
complete posterior rectus sheath (C-PRS); Blue Arrow, indicates true
retromuscular space between rectus abdominis muscle (RA) and thick
diaphanous rectusial fascia (RF); S, sign of lighthouse; (Reproduced with
permission from Ansari's Thesis (13).
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Posterior
Figure 6. Double-Channelled Posterior Rectus Canal observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty
in An Adult Patient: Green Arrow, indicates true posterior rectus ca-
nal between thin membranous rectusial fascia (RF) and membranous
complete posterior rectus sheath (C-PRS); Blue Arrow, indicates true
retromuscular space between rectus abdominis muscle (RA) and thin
membranous rectusial fascia (RF); S, sign of lighthouse; (Reproduced
with permission from Ansari’s Thesis (13).

L H
Posterior
Figure 7. Double-Channelled Posterior Rectus Canal Observed during
Laparoscopic Total Extraperitoneal Preperitoneal (TEPP) Hernioplasty in
An Adult Patient: Green Arrow, indicates true posterior rectus canal be-
tween thin flimsy rectusial fascia (RF) and membranous complete poste-
rior rectus sheath (C-PRS); Blue Arrow, indicates true retromuscular space
between rectus abdominis muscle (RA) and thin flimsy rectusial fascia
(RF); S, sign of lighthouse; Double-Headed Black Arrow, indicates opening
made in complete posterior rectus sheath (PRS); Single-Head Black Arrow,
indicates artificial arcuate line created in complete posterior rectus sheath
(C-PRS); (Reproduced with permission from Ansari’s Thesis (13).



Anterior

Posterior
Figure 8. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: I-PRS, ten-
dinous incomplete posterior rectus sheath with well-defined arcuate
line (Black arrow); RF, well-formed membranous rectusial fascia covering
partly-visible rectus abdominis muscle (RA); TF, transversalis fascia; PPF,
preperitoneal fascia; (Reproduced with permission from Ansari's Thesis
(13).

Anterior

Posterior
Figure 9. True Posterior Rectus Canal observed during Laparoscopic To-
tal Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: I-PRS, tendi-
nous incomplete posterior rectus sheath with well-defined arcuate line
(Black arrow); RF, well-formed membranous rectusial fascia covering rec-
tus abdominis muscle (not visible); TF, transversalis fascia; (Reproduced
with permission from Ansari’s Thesis (13).

Deep inferior epigastric vessels (DIEV) were found running al-
ways in the retromuscular space supplying both the rectus
muscle and its variably condensed posterior epimysium (rectu-
sial fascia). In patients with incomplete posterior rectus sheath

Ansari MM.  3()3

Anterior

Posterior
Figure 10. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: I-PRS,
partly tendinous (upper part tendinous and lower part attenuated) in-
complete posterior rectus sheath with indistinct arcuate line (Truncated
black arrow); RF, well-formed membranous rectusial fascia covering rec-
tus abdominis muscle (not visible); TF, transversalis fascia; (Reproduced
with permission from Ansari's Thesis (13).

Anterior

Posterior
Figure 11. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: C-PRS,
whole-tendinous complete posterior rectus sheath with absent arcuate
line; RF, thick membranous rectusial fascia covering rectus abdominis
muscle (not visible); S, sign of lighthouse; (Reproduced with permission
from Ansari's Thesis (13).

(PRS), the DIEV, was initially running within the transversalis
fascia and then entered the retromuscular space by piercing
the rectusial fascia above the arcuate line. In patients with the
complete PRS (8,9,15), the DIEV was found to course within the
retromuscular space from just above the symphysis pubis.

Turk J Surg 2019; 35 (4): 299-308
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Anterior

Posterior
Figure 12. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: C-PRS,
membranous complete posterior rectus sheath with a secondary arcu-
ate line (green arrow); RF, thick diaphanous rectusial fascia covering rec-
tus abdominis muscle (not visible); (Reproduced with permission from
Ansari's Thesis (13).

Anterior

Posterior
Figure 13. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: C-PRS,
grossly-attenuated complete posterior rectus sheath with Henle’s Band
(green arrow) which is regarded as a secondary arcuate line; RF, thick
diaphanous rectusial fascia covering rectus abdominis muscle (not vis-
ible); N, hypodermic needle inserted percutaneously for confirmation
of axis and depth before placement of working port; (Reproduced with
permission from Ansari's Thesis (13).

DISCUSSION

Way back in 1942, Baumann stated that “One might think that
the science of anatomy has completed the detailed description
of the human body ... However, some structures are still prob-
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Anterior

S o

..'.' C-PRS

Posterior
Figure 14. True Posterior Rectus Canal observed during Laparoscopic
Total Extraperitoneal Preperitoneal (TEPP) in An Adult Patient: C-PRS,
membranous complete posterior rectus sheath with a secondary ar-
cuate line (black arrow); RF, membranous rectusial fascia covering rec-
tus abdominis muscle (not visible); mRF, part of rectusial fascia taken
down with the posterior rectus sheath and initially misidentified as
transversalis fascia as reported earlier by the author (12); (Reproduced
with permission from Ansari’s Thesis (13).

Anterior

Posterior

Figure 15. Double-Layered Complete Posterior Rectus Sheath in an
Adult Patient Undergoing Laparoscopic Total Extraperitoneal Preperito-
neal (TEPP) Hernioplasty: RF, thick diaphanous rectusial fascia covering
rectus abdominis muscle (not visible); PRS, complete posterior rectus
sheath with creation of artificial arcuate line in progress; 1 and 2, two lay-
ers of posterior rectus sheath, the deeper layer being initially misidenti-
fied fora moment as transversalis fascia as reported earlier by the author
(11); (Reproduced with permission from Ansari's Thesis (13).

lems..” (18). Baumann’s statement was ratified as lately as 1997
by Diarra even after the advent of CT, MRI and laparoscopy (19).
Despite general accord, the traditional textbook description of
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Table 2. Morphological types of posterior rectus sheath forming posterior boundary of true posterior rectus canal

Hernias Patients

S. No. PRS Type PRS Subtype N % N %
1. Complete PRS CWT 6 16.2 6 182
2. CTO 3 8.1 3 9.1
3. CGA 3 8.1 3 9.1
4. CMT 1 2.7 1 30
5. CPT 1 2.7 oS -
6. Incomplete PRS NWT 31 456 27 45.00
7. NPT 8 216 7 212
8. SWT 3 8.1 3 9.1
0. NTO 1 2.7 1 3.0
10. NGA 1 27 oS -
1. LPT 7 189 7 21.2
12. LWT 3 8.1 2 6.1

Total 68 100 60 100

PRS: Posterior rectus sheath, CWT: Complete whole-tendinous, CTO: Complete thinned-out, CGA: Complete grossly attenuated, CMT: Complete musculo-tendinous,
CPT: Complete partly-tendinous, NWT: Normal-length whole-tendinous, NPT: Normal-length partly tendinous, SWT: Short whole-tendinous, NTO: Normal-length
thinned-out, NGA: Normal-length grossly attenuated, LWT: Long whole-tendinous, LPT: Long partly-tendinous.

Table 3. Morphological types of transversalis fascia forming lower posterior boundary of true posterior rectus canal in patients with incomplete

PRS (n=54)
Hernias* Patients
S. No. Transversalis Fascia N % N %
1. SD 41 759 38 77.6
2. M 10 18.5 8 16.3
3. FL 3 57 3 6.1
Total 54 100 49 100

fatty tissue on its outer side; FL, thin flimsy.

PRS: Posterior rectus sheath, SD: Single diaphanous (single membranous with significant fibro-fatty tissues on its outer side); SM: Single membranous with little/no

the rectus sheath formation is not a common arrangement in
the opinion of several investigators since long (20-22). Even in
1940, McVay and Anson really commented that “Descriptions
of the rectus sheath contained in our textbooks of anatomy are
singularly alike; they are stereotyped and oversimplified” (21).

Traditionally, the rectus abdominis muscle is said to be enclosed
within a fibrous rectus sheath, with an anterior rectus sheath
(ARS) being tendinous and complete extending upto the pubic
bone but with a posterior rectus sheath (PRS) being tendinous
and incomplete ending below the umbilicus with a well-de-
fined sharp Arcuate Line at %th to % of the umbilico-pubic dis-
tance and not extending upto the pubic bone. Posterior rectus
canal, currently the most preferred approach for the laparoscop-
ic total extraperitoneal preperitoneal (TEPP) hernioplasty for the
inguinal hernia, is traditionally taught to be bounded anteriorly
by the fleshy rectus abdominis muscle and bounded posteriorly
by the incomplete aponeurotic posterior rectus sheath in up-

per part and the transversalis fascia in the lower part. Under ex-
cellent lighting and magnification of modern laparoscopy, not
only new structures/tissue planes and phenomena have been
discovered (2,4,8,9,11-17,23-25), but also the frequent anatomic
variations often reported in the previous cadaveric studies were
confirmed (7,26-31), which are visualized too clearly to refute
even against the prior fixed mindset based on the traditional
anatomy classroom teaching (2), although they rarely received
the attention of the authors of the traditional textbooks of sur-
gery &/or anatomy commonly read by the medical students.
Current bilaminar/trilaminar concept of the posterior rectus
sheath in cadaveric studies (27,30,32) is supported by the lapa-
roscopic live anatomical findings of double-/multi-layered pos-
terior rectus sheath (Figure 15) (9,23).

In the modern era, the posterior rectus canal has assumed an
immense importance with the development of the newer lap-
aroscopic technique of total extra-peritoneal pre-peritoneal
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(TEPP/TEP) hernioplasty through the posterior rectus approach
for the adult inguinal hernia because of the four important
reasons, viz., Firstly, “Inguinal anatomy as viewed through the
laparoscope is unfamiliar to most surgeons” (1); Secondly,” new
surgical techniques provide new vision of structures known for
centuries” (3), for example, the rectusial fascia, a definite lapa-
roscopic anatomical entity of great surgical importance during
TEPP hernioplasty (4,14); Thirdly, very little research is reported
in the recent literature regarding the laparoscopic inguinal her-
nia anatomy many of which lacks anatomical precision (5), and
the available material belongs to mainly gross anatomy of ca-
daveric nature which is often misleading due to embalming-in-
duced hardening, distortion, and fusion of the fascial layers
(6,33); Fourthly, wide anatomic variations in the posterior rectus
sheath known to occur since the time (1804 AD) of Sir Astley
Cooper (34) were re-emphasized by several investigators in re-
cent years but which received little/no attention of not only the
anatomists but also the practicing surgeons (7).

As the posterior rectus sheath is often grossly attenuated (9)
and fascia-like (Rectus Sheath Fascia of Arregui) (2,35), an ad-
equate and proper preperitoneal dissection for preperitoneal
mesh repair (open as well as laparoscopic) depends on an ac-
curate understanding of these fasciae (2). Moreover, timely rec-
ognition of the variability of the preperitoneal fascial structures
is really important for the success of a seamless laparoscopic
hernia repair with better outcomes (2,36).

To conclude, the present laparoscopic study confirmed the
age-old opinion of McVay and Anson (21) that the traditional
textbook description of the posterior rectus canal formation
is oversimplified and stereotyped, and the real-time surgical
anatomy is often distinctly different from patient to patient. Tra-
ditional posterior rectus canal is not really a single anatomical
entity but divided by a newly-discovered ‘rectusial fascia’ into
two distinct potential spaces/channels of great surgical impor-
tance during the laparoscopic TEPP hernioplasty, namely, a true
retromuscular space and a true posterior rectus canal, the latter
being the proper avascular surgical plane of dissection for the
TEPP hernioplasty. Present study also confirmed the frequent
morphological variations in both the rectusial fascia and the
posterior rectus sheath which form the anterior and posterior
boundaries of the true posterior rectus canal respectively.

Study Limitations

The present study had four limitations. Firstly, sample size of 68
hernioplasties in the present study was rather small in the light
of such a common problem of inguinal hernia, and reasons for
this included patient reluctance for newer surgical technique,
peer reluctance for laparoscopic TEPP hernioplasty due to the
demanding nature of the procedure and increased operating
time, and higher cost; and therefore a larger cohort sample ap-
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pears necessary to validate many of our observations. Secondly,
the study included male patients only because of two reasons,
i.e, uncommon incidence of inguinal hernia in females and
exclusion of the three initially-recruited female patients due to
exclusion criteria of the study. Thirdly, the author could not en-
list the services of a dedicated anatomist inside the operation
theatre for validation and easy recognition of tissues/structures
and their morphological variations. Fourthly, the study was con-
ducted with 3-chip endo-camera, and the availability of a high
definition endovision might have improved our observations.

CONCLUSION

Traditional posterior rectus canal is not really a single anatom-
ical entity but divided by a newly-discovered ‘rectusial fascia’
into two distinct potential spaces/channels of great surgical
importance during laparoscopic TEPP hernioplasty, namely,
(1) a true retromuscular space (RMS) anterior to the rectusial
fascia, and (2) a true posterior rectus canal (TPRC) posterior to
the rectusial fascia, the latter being the proper avascular surgi-
cal plane of dissection for the TEPP hernioplasty. Present study
also confirmed frequent morphological variations in both the
rectusial fascia and the posterior rectus sheath which form the
anterior and posterior boundaries of the true posterior rectus
canal respectively, requiring astute attention of the laparoscop-
ic TEPP surgeons for timely recognition of the variable real-time
anatomy in order to perform an adequate and proper surgical
dissection through the avascular true posterior rectus canal for
the seamless TEPP hernioplasty with ease, rapidity and safety.
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Posterior rektus kanali: tek bir anatomik yapi ve morfoloji degildir-TEP hernioplasti
sirasinda laparoskopik inceleme

Maulana Mohammed Ansari

Aligarh Muslim Universitesi, Jawaharlal Nehru Tip Okulu, Genel Cerrahi Bolimd, Aligarh, Hindistan

OZET

Giris ve Amag: Posterior rektus kanali, inguinal herni icin total ekstraperitoneal preperitoneal (TEPP/TEP) hernioplastinin yeni laparoskopik tek-
nikleri ile biiyiik bir 56nem kazanmistir. Ancak, ingilizce literatiirde posterior rektus kanalinin canli cerrahi anatomisinin bilimsel ¢alismasi neredey-
se hi¢ bulunmamaktadir ve bu ¢alisma bu sebeple gerceklestirilmistir.

Gereg ve Yontem: Uc orta hat port teknigi yoluyla posterior rektus kilifi yaklagimi. Basta dogrudan CO, insuflasyonu altinda teleskopik diseksiyon
ve ardindan aletli diseksiyon.

Bulgular: Ortalama yasi 50.1 + 17.2 yil (aralik 18-80) ve ortalama VKI 22.6 + 2.0 kg/m? (aralik 19.5-31.2) olan 60 hastada basarili 68 TEPP hernioplas-
tisi yapildi. Rektus fasyasi, geleneksel posterior rektus kanali gercek retromuskiler alan ve gercek posterior rektus kanali (T-PRC) olarak adlandiri-
lan iki kanala ayiran belirgin bir anatomik varlikti. Rektus fasyasi degiskendi; kalin yari saydam (n= 47), kalin membran6z (n= 13), ince membranéz
(n= 3) ve ince zayif (n=5). Posterior rektus kilifi (PRS) da degiskendi: inkomplet (n=54) ve kopmlet (n= 14). Inkomplet PRS hem derece hem de
morfolojik bakimindan yedi varyasyon gdsterdi. Komplet PRS bes morfolojik varyasyona sahipti. Transversalis fasya tek yari saydam (n= 41), tek
membrandz (n=10) ve ince zayif (n= 3) olarak adlandirilan ti¢ morfolojik varyasyon gosterdi. TEPP hernioplastisi, avaskiler gercek bir rektus kanal
aracihgiyla kolaylikla uygulanabildi.

Sonug: Posterior rektus kanali, rektus fasyasi tarafindan gergek retromuskdiler alan ve gercek posterior rektus kanali olarak ikiye ayrilir ve sonun-
cusu TEPP hernioplastisi icin uygun avaskiiler diizlemdir. Rektus fasya, posteriyor rektus kilifi ve transversalis fasya morfolojik varyasyonlar gos-
terdi. Degisken gercek zamanli anatominin zamaninda fark edilmesi kolayca, hizlica ve giivenli bir sekilde TEPP hernioplasti icin diizglin cerrahi
diseksiyonun yapilabilmesi icin 6nerilmektedir.

Anahtar Kelimeler: Laparoskopik hernioplasti, total ekstraperitoneal preperitoneal hernioplasti, posterior rektus kanali, rektus fasya, posterior
rektus kilifi, transversalis fasya
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ABSTRACT

Objective: Medical textbooks suggest that the frequency of bowel sounds may be altered by performing auscultation after palpation or percussion.
We hypothesize that the frequency of bowel sounds is not affected by the order of abdominal examination.

Material and Methods: Both healthy volunteers (n=80) and patients (n= 100) were enrolled in this crossover randomized study. Two different exami-
nation orders, one as inspection, palpation, percussion, auscultation (IPPA) and the other order as inspection, auscultation, palpation, percussion (IAPP)
were used by two observers, one of which was blinded to the order of the physical examination and only performed auscultation. Bowel motilities of
40 participants were analyzed with duplex Doppler USG by a radiologist. The effects of changing the order of abdominal examination and palpation-
percussion maneuvers on the frequency of bowel sounds were evaluated.

Results: Gender distribution was similar between the healthy patients and controls, and mean age of the entire study population was 47 (18-60) years.
Differences between the mean bowel sound frequencies for abdominal examinations in order IPPA-IAPP versus IAPP-IPPA were evaluated for both healthy
subjects and the patients. There were no differences between the first and second listening, nor were there differences between examinations performed
in either order. Duplex Doppler Ultrasonographic (USG) assessments were performed on 20 healthy subjects and 20 patients before and after palpation
and percussion; there were no statistically significant differences between the two listenings (p= 0.694).

Conclusion: According to both abdominal examinations and Doppler USG, the order of auscultation, whether performed before or after palpation or
percussion, did not change the frequency of bowel sounds in this subject population.

Keywords: Abdominal examination, bowel sounds, physical examination order

INTRODUCTION

History and physical examination are essential in treating patients across all medical
fields. They are the most important and valuable stages in the practice of medicine.
Further, they are often the first interaction between patient and doctor; if clinicians
properly perform these steps, they can provide all of the information required for
further diagnostics and appropriate therapies. Specifically, abdominal examination
provides information regarding abdominal organs and structures (1-6).

Cite this article as: Calis AS, Kaya E, Mehmetaj L, Yilmaz B,
Demir EN, Oztuna D, Usttiner E, Acar Hi, Tokgéz S, Akkoca
M, Kuzu MA. Abdominal palpation and percussion maneu-
vers do not affect bowel sounds. Turk J Surg 2019; 35 (4):
309-313.

It is recognized that auscultation provides information crucial to determining diseas-
es of the respiratory and cardiovascular systems as well as the gastrointestinal tract. It
was suggested early in the twentieth century that abdominal auscultation might in-
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dicate disorders of the gastrointestinal system (7). However, since then, little research
has been done to define and specify the relationship between bowel sounds and
their diagnostic value. In addition, there is uncertainty about the order in which aus-
cultation should be performed during an ordinary abdominal examination. Classical
textbooks claim that the accepted order of steps for an ordinary physical examina-
tion (i.e, inspection, palpation, percussion, and auscultation) should be changed for
abdominal examinations because palpation or percussion before auscultation may
affect the frequency of bowel sounds. In this study, we aimed to determine whether
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or not the order of the physical examination steps causes changes
in the frequency of bowel sounds.

MATERIAL and METHODS

This study included healthy volunteers and patients admitted to
the Ankara University Faculty of Medicine, Department of Gen-
eral Surgery. One hundred healthy volunteers and 120 eligible
patients were included into this study between February 2014
and June 2014. Inclusion criteria for the healthy volunteers were
as follows: not having any gastrointestinal system (GIS) disease,
defecating a maximum of twice a day, not using any medication
that affects the GIS, not having undergone any operation, and
being between the ages of 18 and 60 years old. The same criteria
were also applied to the patients admitted to the hospital for
surgery because of cholelithiasis (n= 30), euthyroid multinodular
goiter (n= 23), breast mass (n= 32) and inguinal hernia (n= 25).
Duplex Doppler Ultrasonographic (USG) (Siemens G60, Siemens,
Erlangen, Germany) assessments were performed on 20 healthy
volunteers and 20 patients.

This study was approved by the Ankara University Faculty of
Medicine “Clinical Research Ethics Committee” [Date: 27" Jan-
uary 2014, Number: 02-60-14]. All subjects provided informed
consent prior to the start of the study.

Study Design

This was a crossover randomized trial. Subjects (healthy volun-
teers = 80; patients = 100) were randomized via a random num-
ber generator program to receive the first abdominal exam-
ination in order inspection, palpation, percussion, auscultation
(IPPA); healthy volunteers = 40, patients = 50 or order inspection,
auscultation, palpation, percussion (IAPP); healthy volunteers =
40, patients = 50. This was followed by a “wash-out” period of
one-hour and a crossover second examination in the other or-
der. Physical examination was performed at least two and a half
hours postprandially, and auscultation was performed for two
minutes on each subject. For both the healthy controls and pa-
tients, an observer who was blinded to the physical examination
order noted the bowel sound frequency.

Further, the effects of the order of physical examination were
evaluated by abdominal ultrasonography (USG) and duplex
Doppler USG in healthy volunteers (n= 20) and patients (n= 20).

Abdominal Examination

Subjects were examined in the supine position. Two third-year
medical students who were trained in abdominal examination
(both had previous experience on more than 50 healthy vol-
unteers and patients) performed the examinations. One of the
medical students (“the observer”) performed the step-by-step
physical examination in order IPPA or IAPP, but the other med-
ical student (“the blind observer”) joined only for the ausculta-
tion stage. The bowel sounds for each subject were listened to
with Littman stethoscopes (3M, Littmann, USA) in one quadrant
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for two minutes by both the research student performing the
whole exam and the blinded student.

Doppler USG

Duplex Doppler USG allowed for the visualization of bowel mo-
tility and at the same time allowed us to obtain the Doppler
signals created by the motility of the bowel wall. Doppler sig-
nals were counted for one minute by a radiology specialist from
Ankara University Faculty of Medicine Department of Radiology.
The radiologist was blinded to the research protocol. The order
of USG examination was as follows: first duplex Doppler USG —
palpation — percussion — second duplex Doppler USG.

Sample Size

The sample size was calculated based on the non-inferiority be-
tween order IPPA/IAPP and order IAPP/IPPA in terms of the mean
bowel sound frequency. When the true difference between the
means was assumed to be zero, the margin of non-inferiority
was selected as -0.5, and the significance level (a) of the test was
0.05. Group sample sizes of 51 and 51 achieved 81% power to
detect non-inferiority using a one-sided, two-sample t-test.

Statistical Analysis

The agreement between observers (“the observer”vs. “the blind
observer”) was calculated as the intraclass correlation coeffi-
cient (ICC) with a 95% confidence interval (Cl). The effect of the
order of the abdominal physical examination on bowel sound
frequency was evaluated by a repeated measures analysis of
variance (ANOVA) and a paired t test. Descriptive statistics were
presented as Mean + standard deviation (SD). Values of p< 0.05
were considered statistically significant.

RESULTS

Abdominal examination analyses were performed on 80 healthy
subjects and 100 patients. Genders were equally distributed
among both healthy subjects and patients. Mean age and body
mass index of the entire study population were 47 (18-60) years
and 27 (21-42) BMI.

The agreement of auscultation between observers (“the observ-
er”vs. "the blind observer”) was determined to be good (ICC of
0.710 [95% ClI: 0.612-0.784] for the first listening (a) and 0.773
[95% Cl: 0.696-0.831] for the second listening (b).

The differences in mean bowel frequencies between the groups
that were examined in order IPPA/IAPP versus order IAPP/IPPA
were evaluated for both the healthy volunteers and the patients.
Mean bowel sound frequencies were a little higher in subjects
examined with the IAPP/IPAA, order, at both first and second lis-
tening, but the differences did not reach statistical significance
(Table 1).

Duplex Doppler USG assessments were performed on 20
healthy subjects (10 females) and 20 patients (11 females). When
Doppler USG assessments were evaluated for both groups, de-
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Table 1. Comparison of the groups in terms of listening findings

Group Listening Order Mean + SDP Factor* p
Patients (n=100) First listening (a) IPPA/IAPP 13.84 £2.63 Listening 0.973
IAPP/IPPA 1412+ 2.95 Order 0468
Second listening (b) IPPA/IAPP 13.84+£2.22 Listening* Order 0.973
IAPP/IPPA 14.14 +2.03
Healthy volunteers (n= 80) First listening (a) IPPA/IAPP 14.85+3.26 Listening 0.748
IAPP/IPPA 1573+ 3.78 Order 0.068
Second listening (b) IPPA/IAPP 1438 +£3.48 Listening* Order 0431
IAPP/IPPA 1593+ 345
Overall (n=180) First listening (a) IPPA/IAPP 14.29 + 2.95 Listening 0.824
IAPP/IPPA 14.83 £ 342 Order 0.065
Second listening (b) IPPA/IAPP 14.08 £2.85 Listening* Order 0.535
IAPP/IPPA 1493 +2.88

SD: Standard deviation.

* Factor corresponds to the variability sources in repeated measures ANOVA. The “listening’, “order”and “listening*order” refer to time effect, group effect, time*group

interaction effect, respectively.
# mean bowel sounds with in 2 min.

Table 2. The results of Doppler USG assessments by group

Group First listening® Second listening® P
Patients (n= 20) 6.85+4.07 [6(1-17)] 6.85 +4.72 [6.5 (0-20)] 1.000
Healthy volunteers (n= 20) 8.15 +3.56 [8 (3-18)] 8.15+5.11[8(1-22)] 1.000

a: Mean bowel sound assessed by Doppler USG within one minute.

scriptive statistics {mean + SD [median (minimum-maximum)J}
of the first and second listening were 7.50 + 3.83 [7 (1-18)] and
7.50 £ 4.90 [7 (0-22)], respectively (p= 0.694). Group-based re-
sults are presented in Table 2.

DISCUSSION

Despite developing technologies, physical examination still plays
the most important role in the diagnosis and treatment of the dis-
eases today. It is accepted that all laboratory, imaging, and biolog-
ical tests only make sense when performed in conjunction with
physical examination. In other words, laboratory and imaging
techniques are only of value in cases where there is accordance
between the tests and clinical physical examination.

Historically, physical examinations were performed in the order
of inspection, palpation, percussion, and auscultation. However,
the order for abdominal physical examination has recently been
changed to inspection, auscultation, palpation, and percussion
since it has been suggested that performing auscultation prior
to palpation and percussion maneuvers may prevent possible ef-
fects on bowel sounds. Most of the medical faculties all over the
world currently use and teach this order as a standard of care.

Reviewing the literature, we realized that there were scarce and
inconsistent publications on the value of auscultation. Moreover,

none investigated the relationship between the order of the
physical examination and bowel motility. Our current randomized
crossover study revealed that palpation and percussion maneu-
vers had no negative impact on the results obtained during aus-
cultation in healthy subjects and patients without GIS disease. In
addition, the results of the Duplex-Doppler ultrasonography, an
acceptable method for evaluating intestinal motility (8), also sup-
ported our findings. Thus, our results indicate that it is not the or-
der of physical examination that is crucial step for confirming the
diagnosis but precise history and physical examination.

Although the auscultation of bowel sounds is considered an
essential component of an adequate physical examination, its
clinical value remains largely unstudied and subjective. It is now
more than 100 years since Cannon described the rhythmic bowel
sounds and their possible relationship with intestinal disorders (7),
however there is little published information regarding the value
of auscultation, and contradictory findings exist in the literature
(9). Gu et al. (10) have concluded that the auscultation of bowel
sounds is useful, especially in detecting ileus with a high positive
predictive value. Similarly, Sugrue et al. (11) have found that the
sound duration, interval and amplitude all significantly increased
in bowel obstruction when compared to control subjects. In con-
trast, Ching & Tan have assessed the spectral analysis of bowel
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sounds in intestinal obstruction using an electronic stethoscope.
They found that bowel sound characteristics were not different
among patients with acute, subacute or no intestinal obstruction
using the commonly compared parameters including sound
duration, sound-to-sound interval, and dominant and peak fre-
quencies (12). In another study, the authors concluded that aus-
cultation of bowel sounds is not a useful clinical practice when
differentiating patients with normal versus pat hologic bowel
sounds (13).This has been echoed in other studies as well (14-16).

Furthermore, peristaltic movements, and associated bowel
sounds, can vary with the course of disease. For example, in di-
arrhea, peristaltic movements increase occasionally, but return
to normal after defecation. In cases of bowel obstruction, bow-
el motility increases while trying to overcome the obstacle, but
after a while, there is a reduction or a stoppage of bowel mo-
tility due to tired intestinal muscles and atony. Whereas further
research needs to be done to clarify the clinical value of bowel
sounds, it nevertheless remains an integral part of the physical
exam as taught in medical schools.

The major disadvantage of this prospective randomized study is
the lack of underlying GIS disease in the patients included in this
study. We could not assess the importance of changing the order
of physical examination in patients with intestinal obstruction
since crossover randomization in such patients would be inap-
propriate.

CONCLUSION

The results of this study indicate that the order of physical ex-
amination does not make a significant difference in terms of
bowel motility. Therefore, the order of physical examination is not
important. This information will be helpful to both the tutors of
medicine and the clinicians who perform abdominal examina-
tions.
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OZET

Giris ve Amag: Tibbi ders kitaplari, fizik muayenede oskiltasyonun palpasyon veya perkiisyondan sonra yapildiginda bagirsak seslerinin sikli-
ginin degisebilecedini 6ne strmektedir. Bu calismanin amaci, abdominal muayene sirasinin bagirsak seslerinin sikligini etkileyip etkilemedigini
belirlemektir.

Gereg ve Yontem: Bu randomize ¢alismaya hem saglikli gondlliler (n= 80) hem de hastalar (n= 100) dahil edildi. Biri inspeksiyon, palpasyon,
perkusyon, oskiltasyon (IPPA), digeri inspeksiyon, oskiiltasyon, palpasyon, perkisyon (IAPP) olmak tizere iki farkli muayene siralamasi, biri fizik
muayene sirasina gore kor olan ve sadece oskiiltasyon yapan iki gézlemci tarafindan kullanildi. Kirk katilimcinin bagirsak hareketleri, bir radyolog
tarafindan dupleks Doppler ultrasonografi ile analiz edildi. Abdominal muayene sirasindaki degisiklik ve palpasyon perklsyon manevralarinin
bagirsak seslerinin sikligi tizerindeki etkileri degerlendirildi.

Bulgular: Her iki grupta cinsiyet dagilimi benzerdi ve tim ¢alisma popiilasyonunun yas ortalamasi 47 (18-60) idi. Ortalama bagirsak ses frekans-
lari farkli karin muayene siralari olan saglikli ve hasta bireylerde degerlendirildi. ilk ve ikinci dinleme arasinda hicbir fark yoktu. Dupleks Doppler
USG degerlendirmeleri 20 saglikl bireyde ve 20 hasta lUzerinde palpasyon ve perkiisyon dncesi ve sonrasi yapilds; iki grup arasinda istatistiksel
olarak anlamli fark yoktu (p= 0.694).

Sonug: Degerlendirilen gruplarda abdominal muayeneye ve Doppler USG'ye gore, oskiiltasyonun palpasyon ve perklisyondan 6nce veya sonra
yapilmasinin bagirsak seslerinin sikligini degistirmedigi gortildu.

Anahtar Kelimeler: Karin muayenesi, bagirsak sesleri, Fiziksel muayene sirasi
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ABSTRACT

Objective: Various scolicidal agents are applied for the destruction of protoscolices in cysts media. Undesirable complications of the scolicidal agents
limit the techniques to treat the cyst disease. Therefore, new non-toxic scolicidal agents are needed. Upon laser light irradiation, the photothermal gold
nanoparticles (AuNPs) convert the absorbed laser light into heat through photothermal effect which kills the surrounding protoscolices by rising the
temperature of the cysts media. In this study, we introduced biocompatible AuNPs as a non-toxic scolicidal agent to cure liver hydatid cysts.

Material and Methods: The protoscoleces were collected from the livers of naturally infected sheeps. In each experimental group, 1.5 mL suspensions
of hydatid liquid containing protoscolices were added to test tubes. The test tubes were divided into five groups. Control, AuNPs only, Green laser only,
High-dose AuNPs + laser and Low-dose AuNPs + laser groups. Two concentrations (0.4 and 0.8 mL) of AuNPs and three laser powers (30, 50, 150 mW) were
applied for 30, 60 and 120 minutes to the groups. Then the ciysts liquid assessed under a light microscope and determined the viability of protoscoleces.

Results: Protoscolices in high-dose AuNPs group were destructed up to 89.30% deaths under 150 mW laser power for 120 minutes. However, negligible
cell deaths were observed in cases where only AuNPs added or only laser irradiated groups. Increasing the dose of AuNPs or laser power or duration of
aplication increased the protoscolosidal death rate.

Conclusion: In the study, we have successfully demonstrated that the AuNPs are an effective therapeutic and scolicidal agent to cure hydatid cyst
disease under laser irradiation.

Keywords: Gold, nanoparticle, laser, hydatid cyst

INTRODUCTION

Cystic echinococcosis is a zoonosis disease characterized by the formation of cysts
in the internal organs of most humans caused by the larvae of a tape worm called
Echinococcus granulosus (EG) (1). In humans, this infection involves cyst evolution
in the lungs, liver and other organs (2,3). In some cases, hydatid cysts are fatal. This
disease occurs in many countries worldwide and poses major challenges to human
health and economy (4).

There is no ideal non-invasive treatment to cure hydatid cyst disease. Current treat-
ment methods for this disease in the liver are surgery, percutaneous aspiration,
and drug treatment (mebendazole and albendazole) (5,6). Among these, Punc-
ture-Aspiration-Injection-Reaspiration (PAIR) method, as a percutaneous aspiration
treatment, has recently gained much attention as a superior method to treat the
hydatid cyst disease, especially gharbi type 1,2 cysts (7). Various scolicidal agents
including albendazole, 95% alcohol, hypertonic saline, hydrogen peroxide, silver
nitrate, cetrimide and ethyl alcoholare used in PAIR method for the sterilization of
the cyst contents (7). However, scolicidal agents lead to many complications and
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the mostimportant adverse effects of these agents are sclerosis and chemical chol-
angitis (8-10). The undesirable complications of the scolicidal agents limit the PAIR
technique to be a non-invasive method to treat the cyst disease (11). Therefore,
new non-invasive scolicidal agents are desperately needed to cure hydatid cysts.

In this study, we introduced biocompatible photothermal gold nanoparticles
(AuNPs) as a non-invasive scolicidal agent to treat liver hydatid cysts via PAIR meth-
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od (12). Upon laser light irradiation, the AuNPs absorb the light
and convert into heat through photothermal effect which de-
structs the surrounding hydatid cystsby rising the temperature
of the cysts media. We evaluated the scolicidal effect of AUNPs
under different laser powers against protoscolices of hydatid
cysts in this study.

MATERIAL and METHODS

Ethics approval for this study was granted by the ethical com-
mittee. The protoscoleces of E. granulosus were collected from
the livers of naturally infected sheep and goats. In each experi-
mental group, 1.5 mL suspensions of hydatid liquid containing
protoscolices were added to 42 test tubes in total. All the exper-
imental test tubes were randomly assigned to five groups. Each
study was repeated five times.

Synthesis of Gold Nanoparticles (AuNPs)

The gold nanoparticles were produced by Turkevitch method
(13). In typical synthesis, 1 mL of 12.7 mM aqueous chloroauric
acid (HAuC|4) solution was added to 49 mL of deionized water.
The mixture was heated till boiling while stirring. After 5 min-
utes, 0.94 mL of 38.8 M trisodium citrate solution was added to
the boiling mixture. Within 2-3 minutes, the color of the mix-
ture turned to red. The mixture was stirred for 15 minutes and
cooled to room temperature. The samples were centrifuged and
washed several times with distilled water to generate AuNPs.

Collection of Protoscolices

The hydatid fluid was aspirated by a syringe and aseptically
transferred in to a flask. This was centrifuged at 2500 rpm for 7
minutes by using centrifuge (Nuve NF 1200R multi-purpose cen-
trifuge, Istanbul, Turkey) . The supernatant was discarded and the
protoscoleces precipitates were washed two times with PBS (pH
7.2) solution. The number of protoscolices per ml was adjusted
as 2 x 10° protoscolices in 0.9% NaCl solution with at least 90%
viability rate. The viability of the protoscolices was confirmed by
their flame cell motility and impermeability to 0.1% eosin solu-
tion under a light microscope. The cysts which did not have any
protoscolices or sufficient number of live protoscolices were not
included in the study.

Experiment Groups

Two concentrations (0.4 and 0.8 mL) of AuNPs and three laser
powers (30, 50, 150 mW) were applied for 30, 60 and 120 min-
utes. 1.5 mL of each hydatid liquid was placed in test tubes and
these hydatid liquids were gently mixed. The test tubes were di-
vided into five groups. CNI 532 nm green laser (Changchun New
Industries Optoelectronics Technology Co., Ltd. Jilin, China) was
used as the laser source.

Groups: There were 42 test tubes in total. Each test was repeat-
ed five times. 42 test tubes were used for each repeat
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Group C: (control group) There were 12 tubes in this group. This
group is the test tubes containing hydatid liquid. No laser was
applied and no AuNPs was added.

Group A: (AUNPs group only) There were 3 tubes in this group.
AuUNPs were added to test tubes containing hydatid liquid. No la-
ser was applied. (AuNPs-30 min, AuNPs-60 min, AuNPs-120 min).

Group G: (Green laser group only) There were 9 tubes in this group.
Test tubes containing hydatid liquid were only exposed to laser.
AuUNPs were not added to the test tubes. These test tubes were
exposed to 30 mW (30 mW-30 min, 30 mW-60 min, 30 mW-120
min), 50 mW (50 mW-30 min, 50 mW-60 min, 50 mW-120 min)
and 150 mW (150 mW-30 min, 150 mW-60 min, 150 mW-120 min)
green lasers.

Group H: (High-dose AuNPs group) There were 9 tubes in this
group. A high dose of AuNPs (0.8 mL) was added to the test
tubes containing hydatid liquid. Then, these tubes were exposed
to 30 mW (30 mW-30 min, 30 mW-60 min, 30 mW-120 min), 50
mW (50 mW-30 min, 50 mW-60 min, 50 mW-120 min) and 150
mW (150 mW-30 min, 150 mW-60 min, 150 mW-120 min) green
lasers.

Group L: (Low-dose AuNPs group) There were 9 tubes in this
group. A low dose of AuNPs (0.4 mL) was added to hydatid liquid
containing test tubes. Then, these tubes were exposed to 30 mW
(30 mMW-30 min, 30 mW-60 min, 30 mW-120 min), 50 mW (50
mW-30 min, 50 mW-60 min, 50 mW-120 min) and 150 mW (150
mW-30 min, 150 mW-60 min, 150 mW-120 min) green lasers.

Processes of Exposed of Groups

Group A: 0.8 mL of AuNPs were added to all the test tubes con-
taining 1.5 mL cyst fluid. Laser was not applied. These tubes were
kept for 30, 60 and 120 minutes. At the end of the period, 1.5 mL
of 1% Eosin Y was added to each test tubes and then the test
tubes were kept in the incubator (37°C) for five minutes. After
dyeing process completion, equal amounts of cells were taken
from each test tube and then assessed under a light microscope.

Group G: AuNPs were not added to any of the test tubes con-
taining 1.5 mL cyst fluid. A power of 30 mW, 50 mW or 150 mW
green laser was applied for 30, 60, 120 minutes. At the end of
the period, the test tubes were taken and 1.5 mL of 1% Eosin
Y was added to each of the test tubes. After keeping these test
tubes in the incubator (37°C) for five minutes, equal amounts of
cells were taken from each test tube. These cell samples were
assessed under a light microscope.

Group L: A low dose (0.4 mL) of AuNPs was added to all the test
tubes having 1.5 mL of cyst fluid. A power of 30 mW, 50 mW or
150 mW green laser was applied for 30, 60, 120 minutes. At the
end of the period, 1.5 mL of 1% Eosin Y was added to each test
tubes and these test tubes were kept in the incubator (37°C) for
five minutes. The dyeing process was completed. Equal amounts
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of cells were taken from each test tube and these cell samples
were assessed under a light microscope.

Group H: A high dose (0.8 mL) of AUNPs was added to all the test
tubes containing 1.5 mL of cyst fluid. Laser power of 30 mW, 50
mW or 150 mW was applied for 30, 60 and 120 minutes. At the
end of the period, the test tubes were taken and 1.5 mL of 1%
Eosin Y was added to each test tubes. Then these were kept in
the incubator (37°C) for five minutes for dyeing process. Equal
amounts of cells were taken from each test tube and the sam-
ples were assessed under a light microscope.

Viability Test

Eosin exclusion test was used to determine the viability of protos-
coleces (14). After exposure to the eosin 0.1% (1 g of eosin pow-
der in 1000 mL distilled water), the alive and dead protoscoleces
were analyzed. Alive protoscoleces remain colorless and show
characteristic muscular movements and flame cell activity, while
dead protoscoleces absorb eosin and have a red color.

Statistical Analysis

Mortality rate of protoscolices (%) = the number of dead pro-
toscolices/total number of protoscolices x 100% (15).

All the experiments were performed in quintuplicate. Data col-
lection was performed using Microsoft Excel 2007 (Microsoft,
Remond, WA, USA), and statistical analysis was undertaken us-
ing Statistical Package for the Social Sciences 16.0 (SPSS Inc,
Chicago, IL, USA) with the analysis of variance (ANOVA). More-
over, Tukey's Honest Significant Difference (HSD) test was used
for categorical variables. Continuous variables were reported as
the mean + standard deviation. A value of p< 0.01 indicated
significant differences between groups.

RESULTS
Results of Ex-Vivo Microbiological Examinations

Protoscolex death was only observed in the groups with AuNPs
containing protoscolices in hydatid cyst liquid under laser irra-
diation (group L and group H) (Table 1). In these groups, the
amount of cell deaths depends on the duration of laser irradi-

ation and the laser power. Whenever the duration of the laser
irradiation or laser power increases, the amount of cell deaths
rises. For instance, protoscolices in group H were destructed up
to 89.30 % deaths under 150 mW laser power for 120 minutes.
However, negligible cell deaths were observed in cases where
only AuNPs added or only laser irradiated samples which are
group G and group A.

In conclusion, a significant increase for the number of protosco-
lices deaths in hydatid cyst liquid is observed whenever longer
laser irradiation, higher laser power or higher amount of AuNPs
is applied.

Statistical Analysis Results

Groups were compared according to their AuNPs doses and
laser irradiation (low-dose AuNPs with laser, high-dose AuNPs
with laser, only laser, and only AuNPs). The highest mean was
associated with the high-dose AuNPs group (Group H), then the
low-dose AuNP group (Group L) followed by only laser (Group
G) and then only AuNP group (Group A) (p< 0.01).

In addition, the groups were also compared according to their
processing times (30 min, 60 min, 120 min). The highest mean
was associated with the 120 min process groups, followed by
the 60 min process groups, and then the 30 min process groups
(p< 0.01).

According to the power of the laser applied (30 mW, 50 mW,
150 mW), the groups were compared. The highest mean was
associated with the 150 mW group, followed by the 50 mW
group, and then 30 mW group.

When the AuNP dose, process time and laser power were taken
into account, the highest average protoscolices deaths in hy-
datid cyst liquid was associated with the group H having high-
dose AuNPs which exposed to 150 mW laser power for 120 min-
utes irradiation (p< 0.01) as shown in Figure 1. In contrast, the
lowest average protoscolices deaths was associated with the
group G or group A which are having AuNPs without any laser
exposure or only laser irradiation without any AuNPs addition,
respectively (p< 0.01) (Figure 2).

Table 1. The death rates of protoscolices in group L and group H
Death rates of protoscolices in Group L and Group H

30 min 60 min 120 min
30 mw Group L 34.60% 41.60% 54.50%
Group H 55.80% 58.00% 67.10%
50 mW Group L 43.60% 52.20% 61.30%
Group H 58.60% 64.80% 70.30%
150 mW Group L 65.80% 71.70% 82.60%
Group H 72.20% 78.60% 89.30%
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Figure 1. The death rates of protoscolices treated with laser (30 mW, 50 mW, 150 mW) and AuNPs (0.4 mL, 0.8 mL) in anisochrony (30

min, 60 min, 120 min).

100.00%
80.00%

i
60.00% = 30min
40.00% |~ = 60min
20.00% -+ = 120min
0.00% 4;-74/

0556‘\ ‘.ﬁs‘\ ’-?@q‘*

100.00% -

80.00% -

60.00%

40.00%

NN NN N

20.00%

0.00% T . :
30min &0min 120min

Figure 2. (Left) the death rates of protoscolices treated with laser solely (30 mW, 50 mW, 150 mW) for different durations (30 min,
60 min, 120 min); (right) the death rates of protoscolices treated with AuNPs only (0.4 mL, 0.8 mL) for different durations (30 min, 60

min, 120 min).

DISCUSSION

Hydatid cyst disease is an important and common public
health problem worldwide. In the endemic areas of countries
and regions such as Peru, Argentina, East Africa, Middle Asia and
China, the disease affects 50 out of 100,000 people each year
while its prevalence is between 5% and 10% (1,2).

The present optional therapies for hydatid cyst disease are prob-
lematic in many ways. Surgical methods are all invasive and come
with the risk of recurrence and the rupture and spillage of the
contents (14). Where chemotherapy is concerned, albendazole

and mebendazole are the preferred drugs. However, their con-
centrations in the hydatid cyst are not sufficient to cure the dis-
ease because the cyst's wall is too thick (16). Clinical studies have
shown that the medication used for treatment could not always
kill the protoscoleces (17). Percutaneous aspiration, injection and
reaspiration (PAIR) is a percutaneous technique which is a signif-
icant and versatile alternative for the conventional methods, es-
pecially in the treatment of early-stage cysts (18).

There is a desperate need for a scolicidal agent to be used in
PAIR method to effectively cure hydatid cyst protoscoleces.
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According to the literature, a large number of scolicidal agents
are used in PAIR, such as; Albendazole, 95% alcohol, hyperton-
ic saline, hydrogen peroxide, silver nitrate, cetrimide and ethyl
alcohol. However, many of these agents have adverse effects,
therefore, limit their usage in the treatment of hydatid cyst dis-
ease (19). Formalin was the first scolicidal agent used, howev-
er, it is not used today due to its toxic effect (20). Radiologists
prefer using another scolicidal agent, ethyl alcohol, which is in-
flammable and volatile (21). This characteristic of ethyl alcohol
has led to the restriction of its use in surgery. Also, ethyl alco-
holcan damage the bile duct’s epithelium, leading to sclerosing
cholangitis (22). That is why, it is not used to treat hydatid cysts
which have bile duct communication. In addition, due to low
scolicidal efficiency and the resultant complications, the usage
of hydrogen peroxide as a scolicidal agentin the treatment of
hydatid disease is very limited (23). A disinfectant chemical,
povidone-iodine (PVP-I), is also used as a scolicidal agent. The
complications of PVP-I are PVP (polyvinlpyrrolidone) storage
disease, renal shutdown and sclerosing serositis (23). Nowadays,
most effective scolicidal agent frequently used is hypertonic sa-
line. Hypertonic saline is nearly 100% effective on protoscolic-
es (24); however, it could lead to hypernatremia, neurological
side effects and intracranial bleeding (25). Furthermore, the use
of hypertonic saline should be avoided in treatments ofcysts
which open to the bile duct due to very high possibility to have
chronic sclerosing cholangitis disease (20). Another effective
scolicidal agent is cetrimide-chlorhexidine (Savlon) and it hasa
scolicidal effect even a minimal usage of 0.1%. However, like
hypertonic saline, cetrimide-chlorhexidine should also not be
used to treat cysts associated with the bile duct (26). Although
effective cure rate of scolicidal agents are present for the treat-
ment of hydatid cyst protoscoleces, these agents possess very
harmful adverse effects including chronic sclerosing cholangitis
(12,14). Even if the surgeons are not willing to use these toxic
agents, the usage of these agents is unfortunately a common
practice in clinic due to deficiency of ideal non-toxic scolicidal
agent (27). Therefore, there is an extreme need for a non-inva-
sive agent which has a significant scolicidal effect to cure the
hydatid cyst protoscoleces without any harmful effects and
complications.

Anderson and Loveless have reported a successful destruction
of protoscoleces, namely, E. granulosus protoscolices, by varying
temperature in cyst media (28). In their study, different degrees
of temperature were applied to protoscolices in cyst fluid from
the lungs and livers of infected sheep. The durations of the pro-
toscolices deaths were 16 days at 20°C, 8 days at 30°C, 4 days
at 40°C, and 2 hours at 50°C. According to this study, high tem-
peratures above 40°C effectively kill the protoscolices which is
also reported in various studies in literature (29,30). As a result, a
scolicidal agent which releases heat to the surroundings mean-
ing increase the temperature of the protoscolices media above
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40°C could be used as a new scolicidal agent to cure the pro-
toscolices in cyst fluid.

In this study, non-toxic AuNPs was introduced and successfully
applied as a new scolicidal agent to cure the hydatid cysts pro-
toscolices in the liver. Under laser irradiation, the AuNPs is a heat
generator which increase the temperature of the surroundings,
protoscolices in this case, and eventually kill the protoscolices.
Under different laser powers and irradiation durations, we eval-
uated the scolicidal effect of AUNPs against protoscolices of hy-
datid cysts on ex-vivo model.

Gold nanoparticles are considered as harmless, stable and
biocompatible materials which are frequently used in medi-
cal research (15). Various reports in literature have shown that
AuUNPs do not possess anycytotoxic and genotoxic effects, and
any known systematic or local side effects (31,32). Besides the
inertness and non-toxic character, AUNPs have a unique prop-
erty which is called “photothermal effect”. Spherical AuNPs can
transform the absorbed green laser light energy into heat ener-
gy through photothermal effect (33,34). The heat will dissipate
into the surrounding media and this localized heating by using
AuNPs can cause thermal cellular destruction (35,36). We ben-
efit this destruction process in the treatment of protoscolices
in liver hydatid cysts and kill this protoscolices via the tempera-
ture increase after localized heating by AuNPs. That is to say, this
study facilitated the application of laser to AUNPs in order to rise
the temperature of the cyst fluid which eventually cause the
deaths of all the protoscolices.

In the present study, besides a control group (Group C), we
used 4 different groups such as; only AuNPs added samples
(Group A), only laser irradiation applied samples (Group G), low-
dose AuNPs added and laser irradiated groups (Group L), high-
dose AuNPs added and laser irradiated groups (Group H). We
applied three different laser powers of 30 mW, 50 mW, and 150
mW for different durations (30 min, 60 min, 120 min). Due to
the usage of low-power and harmless laser powers, we irradiat-
ed the cyst liquid containing protoscolices for longer periods in
order to result a successful mortality. The experimental results
show that scolicidal activity of AuNPswas increased by raising
the laser power with higher concentrations of AuNP dose and
extending the duration of irradiation process. These result a rise
in temperature of the hydatid cysts media which kills protosco-
licesin significant incidences of mortality. However, when only
irradiation of laser or only inclusion of AuNPs to hydatid cysts
liquid, there was only negligible deaths of protoscolices which
is within the range of acceptable deviation.

CONCLUSION

We have successfully demonstrated the usage of AuNPs as a
therapeutic and scolicidal agent to cure hydatid cyst disease un-
der laser irradiation. The main advantages of AuNPs compared



with the other scolicidal agents are non-invasive and biocom-
patible scolicidal agent. Our results show that higher laser pow-
ers and AuNPs amounts with longer irradiation durations result
effective destruction of protoscolices in liver hydatid cysts due
to a sharp increase in temperature. AUNPs possess a scolicidal
effect and could use in PAIR applications. Hence, this approach
could produce a better treatment for various hydatid cyst diseas-
es, even in the treatment of cysts associated with the bile duct.
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Dusiik giicte lazer uygulanmis altin nanoparcaciklarinin hidatik kist protoskoleksleri
lizerine etkisinin arastiriimasi
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OZET

Girig ve Amag: Hidatik kistin icindeki protoskoleksleri dldiirmek icin gesitli skolosidal ajanlar kullaniimistir. Skolosidal ajanlarin istenmeyen komp-
likasyonlari, hidatik kistin tedavi yontemini sinirlandirmaktadir. Bu nedenle viicuda zararli olmayan yeni skolosidal ajanlara ihtiya¢ duyulmaktadir.
Fototermal altin nanopartikiilleri (AuNPs) kist sivisi icindeki protoskolekslerin etrafini sararak lazer 1sini altinda, isinlarin enerjisini absorbe edip 1si
enerjisine donulstirmek suretiyle protoskoleksleri 6ldirmektedir. Calismada, biyo-uyumlu fototermal altin nanopartikiillerini (AuNPs) karaciger
hidatik kistlerini tedavi etmek icin toksik olmayan bir skolosidal ajan olarak uyguladik.

Gereg ve Yontem: Protoskoleksler infekte koyun karacigerlerinden elde edildi. Her bir calisma grubu icin icinde 1,5 mL kist sivisi iceren tiipler
olusturuldu. Tipler 5 gruba ayrildi. Kontrol grubu, sadece AuNPs eklenen grup, sadece lazer uygulanan grup, ylksek doz AuNPs eklenip lazer
uygulanan grup, diisiik doz AuNPs eklenip lazer uygulanan gruplar idi. iki farkli konsantrasyonda (0,4 ve 0,8 mL) AuNPs ve (ic farkli giicte lazer
(30, 50, 150 mW), 30, 60, 120 dakika surelerle gruplara uygulandi. Daha sonra kist sivilari 1sik mikroskobu altinda incelendi ve protoskolekslerin
canhliklar degerlendirildi.

Bulgular: Yiiksek doz AuNPs eklenen ve 150 mW lazerin 120 dakika uygulandigi grupta %89.30 protoskoleks 6lim{ saglandi. Fakat sadece AuNPs
eklenen ve sadece lazer uygulanan gruplarda anlamli 6lim oranlari ile karsilagilmadi. AuNPs dozunun, lazer glicliniin veya sirenin arttiriimasi ile
protoskoleks 6limiiniin de arttigi tespit edildi.

Sonug: Calismada, AuNPs'nin lazer 1sini altinda, hidatik kist tedavisinde etkili bir skolosidal ajan olabildigi basarili bir sekilde gosterildi.

Anahtar Kelimeler: Altin, nanoparcacik, lazer, hidatik kist
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Adult morgagni hernia: a single center experience of 5
cases and review of literature
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ABSTRACT

Morgagni hernia is a rare congenital anomaly arising through the fusion defect between the septum transversum and sternum. Diagnosis is usually
confusing as the presentation may be asymptomatic as well as with respiratory symptoms, abdominal and/or retrosternal pain, abdominal fullness or
gastrointestinal obstruction. In this paper, we discussed the clinical presentation and management of this rare situation with five consecutive cases.
Between 2009 and 2015, five cases underwent surgery for Morgagni hernia (3 laparoscopic and 2 open repair); one patient had recurrent hernia after 7
months from laparoscopic surgery. This case is the first recurrence in the literature after laparoscopic repair in an adult group. In Morgagni hernias, the
only treatment is surgery, which can be performed by transthoracic, transabdominal, laparoscopic or thoracoscopic approaches. The issues of using

mesh and reducing the hernia sac are still controversial.
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INTRODUCTION

Morgagni hernia was first described by an ltalian anatomist and pathologist
Giovanni Morgagni in 1769 (1,2). This para-retrosternal defect between the sep-
tum transversum and sternum is called foramen larrey or foramen Morgagni (1).
Incidence is 1/2000-5000 and Morgagni hernia constitutes 3-4% of all congenital
diaphragmatic hernias (3). Abdominal organs herniate to the thorax through a ret-
rosternal diaphragmatic defect from the right side in 90% of the cases. Pericardium
has been considered to be responsible for the decreased incidence of left-sided
Morgagni hernia. Bilateral cases have been reported uncommonly (4). Increased
intraabdominal pressure have been associated with Morgagni hernia, especially in
the adult age group.

Chest x-ray and thorax computed tomography (CT) are helpful in diagnosis. Omen-
tum, transvers colon and less often stomach and small bowel are herniating organs
to thorax. Treatment is surgery which can be performed with transthoracic, trans-
abdominal, laparoscopic or thoracoscopic approaches.

Our aim in this study was to discuss the clinical presentation and management of
these rare cases in adults.

CASE REPORTS

All patients gave their informed consent about the publishing of their operation data
and documents for scientific purposes.

Case 1

A 74-year-old female patient presented with abdominal pain, nausea, vomiting, and
anorexia. Her chest x-ray showed a right paracardiac opacity (Figure 1A). Morgagni's
hernia was suspected and confirmed by thoracoabdominal CT (Figure 1B). The pa-
tient was operated on through an upper midline incision and found to have bilat-
eral Morgagni hernia. There were hernia sacs on both sides (Figure 1C). The left one
contained the stomach and large bowel and the right one contained the omentum.
The contents were reduced and the sacs were not excised. Repair of both defects
was carried out using expanded polytetrafluoroethylene (E-PTFE) mesh (Figure 1D).
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A B

ePTFE mesh.

Post-operatively, the patient did well and was discharged on post-
operative day 4. On postoperative day 32, the patient presented
with seroma in the repaired defect. The fluid was aspirated under
ultrasound guidance. No further complications including recur-
rent seroma occurred during 63 months of follow up.

Case 2

A 62-year-old woman was referred from another institute with the
diagnosis of Morgagni hernia. Her complaints were dyspnea, nau-
sea, vomiting and episodic right flank pain. Thoracoabdominal
CT revealed Morgagni hernia, cholelithiasis and umbilical hernia.
The patient was considered for laparoscopic repair. Gastric and
omental herniation to the thorax via a 4-cm diaphragmatic unilat-
eral defect was seen in laparoscopic exploration (Figure 2A). The
stomach and omentum were reduced into the abdominal cavity,
and the diaphragmatic defect was repaired with polypropylene
stitches (Figures 2B, 2C and 2D). Hernia sac was not resected, and
a silicon drain was placed in the sac. The operation was completed
after laparoscopic cholecystectomy and umbilical hernia repair.
The patient was discharged on postoperative day 5. She has been
followed for 58 months without any complications.

Case3

A 63-year-old female patient consulted to the emergency de-
partment with abdominal pain, nausea and vomiting. The patient
had signs of ileus on abdominal x-ray, and there were no signs
of free subdiaphragmatic air but diaphragmatic hernia in chest
x-ray. Thoracoabdominal CT revealed ileal and colonic dilatation
and diaphragmatic hernia. Exploration through an upper midline
incision revealed dilated ileal segments in accordance with the il-

Figure 1. A. Right paracardiac opacity in chest x-ray. B. Herniated stomach in left Morgagni hernia sac. C. Bilateral Morgagni defects. D. Repair with

eus and a 9-cm unilateral diaphragmatic hernia defect consisting
of the omentum and transverse colon. The colon and omentum
were reduced into the abdominal cavity, and the diaphragmatic
defect was repaired with no.1 polypropylene stitches. The ptient
was discharged uneventfully on postoperative day 5. No compli-
cation or recurrence was seen in the 44™ month of follow up.

Case4

A 63-year-old female patient was referred to our clinic with inci-
dentally diagnosed diaphragma hernia in chest x-ray performed
for her chest pain. The patient had had gastroesophageal reflux
and grade-b esophagitis for 6 years in her medical history. Tho-
racoabdominal CT was compatible with Morgagni hernia. Lap-
aroscopic exploration revealed thoracic herniation of transverse
colon. Bilateral Morgagni defects of 6 cm on the right side and 3
cm on the left side were detected after reducing the colon. Hernia
sac was not resected, and the defect was closed with no.1 poly-
propylene stitches. Laparoscopic nissen fundoplication was per-
formed for gastroesophageal reflux. A silicon drain was placed in
the hernia sac, and the operation was completed. The patient was
discharged on postoperative day 6 uneventfully. On postopera-
tive day 45, the patient was admitted with dyspnea. Chest x-ray
revealed air-fluid level in the hernia sac and 200 cc seroma was
drained with ultrasound guidance. Culture of the aspirated fluid
was negative. Seroma did not recur but 6 months later, the patient
consulted for dyspnea. Recurrent hernia was detected on thora-
coabdominal CT. Open repair with E-PTFE mesh was performed.
During the 36 months after second surgery, no further problem
was seen.

Figure 2. A. Herniated stomach and omentum through a 4-cm diaphragmatic defect. B. Hernia sac was reduced into the abdominal cavity. C. Lapa-
roscopic primary closure of the defect with polypropylene stitches. D. Intraoperative view after primary repair.
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Case 5

A 51-year-old male patient presented with abdominal distention
and vomiting. The patient had hypertension in his medical history.
Chest x-ray showed air-fluid levels over the diaphragm compati-
ble with herniated intestinal segments to the thorax. Laparoscopy
revealed a left Morgagni hernia consisting of the transverse colon.
The sac was reduced, and the defect was closed primarily with
no.1 polypropylene stitches. A silicone drain was placed in the
hernia sac. The patient was discharged on postoperative day 5
and followed up uneventfully during 15 months.

DISCUSSION

The classical Bochdalek hernia accounts for nearly 80% of all con-
genital diaphragm hernias, whereas Morgagni hernia constitutes
about 3-4% of both children and adult diaphragm hernias (3). In
Morgagni hernia, the defect is usually small and complaints are
related to the size and content of the hernia. The content of the
herniation most frequently includes the omentum and colon
segments; however, stomach, liver and small intestines might
also be herniated (5). Morgagni hernias are right sided in 90% of
the cases, left sided in 8% and bilateral in 2% (4). In our cases,
three of the 5 patients had unilateral and the other 2 patients had
bilateral hernias.

Series have eported that 62% of the cases are female, and mean
age of diagnosis is 53 (5). Four of the five cases were female, and
the mean age at diagnosis was 62.6 (51-74) years in our series.

The symptomatology of Morgagni hernia is completely variable;
the cases can be asymptomatic or may present with a clinical
picture of acute respiratory distress (6). In diaphragmatic hernia
cases, a decrease in the respiratory sounds or presence of colonic
sounds on chest examination is a significant finding in diagnosis.
All of our patients had symptoms related with hernia varying be-
tween retrosternal pain and ileus. Chest x-ray and thorax CT are
useful in diagnosis (7). Signs in chest x-ray may mimic mediastinal
mass in some cases with the hernia sac consisting of the omen-
tum alone. We preferred to see thoracoabdominal CT to confirm
diagnosis after chest x-ray.

Surgery is the curative treatment in Morgagni hernia. Transtho-
racic, transabdominal and laparoscopic approaches may be per-
formed. Thoracoscopic repair has reported in two patients from
the UK (8-9). Laparoscopic approaches are more favored with
less complication and hospital stay rates. Open surgery also has
some advantages: reduction of the herniated organs is easier. In
addition, functional status and circulation of the organs may be
evaluated better in open surgery and it also provides to detect a
bilateral Morgagni defect easily. Besides thoracic surgery allows
easier dissection of mediastinal and pleural adhesions (5,10-11).
We performed two transabdominal and 3 laparoscopic surgery.

About 95% of the Morgagni hernias comprise a hernia sac. Resec-
tion of the hernia sac is still controversial. Some authors suggest
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leaving the sac in order to avoid massive pneumomediastinum
and injury of the phrenic nerve (12). Rau et al. have remarked
that leaving the sac may result in thoracic cystic lesions and rec-
ommended the resection of the hernia sac (13). We preferred to
leave the sac in all cases so as to avoid pneumothorax and nerve
injury.

In the literature, transabdominal approaches have been per-
formed by primary repair in 88% of the cases and mesh repair
was preferred in 6%. Primary and mesh repair rates have been
reported as 29% and 64%, respectively, in laparoscopic approach-
es (5).

Thoman et al. have suggested that mesh repair may be favorable
in defects larger than 20-30 cm? (14). The results of primary and
mesh repairs are similar (5). Recurrence after transthoracic Mor-
gagni hernia repair in adults has been reported in one patient.
Other surgical methods have not been reported for recurrence in
adults (5), and Case Four in our study is the first recurrence in the
literature after laparoscopic repair in the adult group. Recurrence
in five of 12 children has been reported in a laparoscopic repair
series (15). We performed four primary stitching (3 laparoscop-
ic) and one mesh repair (open transabdominal). Recurrence of a
laparoscopic primary repair was restored with open mesh repair.

Complications after transabdominal surgery are pleural effusion,
surgical site infection, atelectasis, deep venous thrombosis and
pulmonary embolism. Pneumonia and sepsis have been report-
ed after transthoracic surgery. Thirty-day mortality has been re-
ported in four patients after transabdominal surgery (5).

In our patients, mean hospital stay was five days. Thirty-day mor-
tality was not seen. Seroma was seen on postoperative days 32
and 45 in two patients after one transabdominal and one lapa-
roscopic surgery and did not recur after drainage. In our clinical
experience, one patient had recurrent hernia after 7 months from
laparoscopic surgery (case 4) and we performed open redo repair.

CONCLUSION

Morgagni hernia is a rare type of hernia especially in adult pa-
tients but may cause intestinal obstruction and may present as
an emergency due to the strangulation of the herniating vis-
cera. Once diagnosed, surgery should be recommended even
in asymptomatic patients in order to prevent the risk of compli-
cations. Different surgical techniques can be used efficiently in
Morgagni hernia repair, and the choice of surgical procedure is
based on peculiar criteria of the patient.
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Eriskin Morgagni hernileri: tek merkezden 5 olguluk deneyim ve

literatiiriin gozden gecirilmesi
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OZET

Morgagni hernisi nadir olarak karsilasilan; bir konjenital anomali olup septum transversum ve sternum arasindaki yetersiz flizyon sonucunda

olusur. Tanisi oldukga giictir, hastalar asemptomatik olabilecegi gibi solunum sistemine ait sikayetler, agri, dolgunluk hissi ve gastrointestinal sis-
teme ait obstruksiyon bulgulariyla bagvurabilirler. Bu olgu serisinde Morgagni hernisi nedeniyle 2009-2015 yillari arasinda klinigimizde Gg lapa-

roskopik, ikisi actk yontemle opere edilen bes olgumuz sunulmustur. Laparoskopik onarim sonrasi bir hastamizda yedinci ayda niiks gelismistir,
bu olgu literattirdeki eriskin gruptaki ilk laparoskopik onarim sonrasi niiks olmasi nedeniyle 6nemlidir. Morgagni hernilerinde tek tedavi secenegi

konularinda tartisma stirmektedir.
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ameliyattir. Cerrahi transtorakal, transabdominal, laparoskopik veya torakoskopik olarak uygulanabilir. Mes kullanimi ve herni kesesinin ¢ikarilmasi
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ABSTRACT

Endometriosis affects the women during reproductive period and can cause functional disorders. Sometimes general surgical intervention is necessary
because of disease boundary. Especially the sigmoid colon and rectum are affected due to the close neighboring. In such a case, treatment must be
individualized according to the patient and symptom:s. If the lesion has penetrated the entire bowel wall, bowel resection may be inevitable. Laparo-
scopic resection of the sigmoid colon or rectum can be performed safely in this situation. When laparoscopic resection cannot be possible because
of technical difficulties, open resection may be performed for treatment. Here we present two cases, one open and one laparoscopic colon resection

performed due to endometriosis.
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INTRODUCTION

Endometriosis, the presence of endometrial cells outside of the uterine cavity, is
a benign condition which affects women during the reproductive period (1). This
disease affects approximately 10 % of the general population, and 25%-50% of the
infertile women suffer from this condition (2,3). Treatment must be individualized
according to the patient’s age, fertility status, symptoms and extensity of the dis-
ease. Full-thickness excision, shaving or resection are the treatment of choice in
case of bowel involvement. This study aimed to present two cases of deeply infiltra-
tive endometriosis treated by hysterectomy, oophorectomy, and anterior resection
due to bowel involvement which causes luminal narrowing.

CASE REPORTS
Case 1

A 39-year-old female was admitted to the gynecology clinic because of menstrual
pelvic pain and constipation. The patient’s medical history included medical treat-
ment and four times open surgery for deeply infiltrative endometriosis. Pelvic mag-
netic resonance imaging revealed multiloculated cystic mass with a close neigh-
boring to the sigmoid colon (Figure1,2).

As the patient stated that she had completed childbearing and desired voluntary
sterility, total abdominal hysterectomy, bilateral salpingo-oophorectomy and ante-
rior resection were performed. Patient’s postoperative course was uneventful and
was discharged from hospital postoperative on the sixth day. The pathology report
was compatible with endometriosis invading the serosa, subserosa and muscular
layers of a colon. Colonic mucosa was intact. One year after surgery, the patient has
no complaints.
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Figure 1. Ax T2: Heterogenous, hyperintense, multiloculated complex
cystic mass is present. The fat plane effected between the cyst and the
neighboring sigmoid colon and uterus.

Figure 2. Ax T1: postcontrast FS T1: Image shows the linear enhance-
ment of the walls of the multiloculated cystic mass.

Case 2

A 42-year-old female was admitted to the gynecology clinic be-
cause of a recently diagnosed right ovarian cyst. Laparoscopic
right oophorectomy and bilateral salpingectomy were per-
formed. Pathology result was endometriotic cyst for all speci-
mens. Six months later, colonoscopy was performed due to con-
stipation and bowel habit changes, and luminal restriction due
to extrinsic compression was diagnosed. The colonoscope could
not pass this restricted segment (Figure 3).

Magnetic resonance imaging showed loculated endometriosis
focus which pushed the uterus anteriorly to a close neighboring
with the colon (Figure 4,5).
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Figure 3. Appearance of colonic compression due to deeply invasive
endometriosis during colonoscopy.

Figure 4. Sag. T2 WI: Cystic mass has T1 hyperintense T2 mild hyperin-
tense, dense content at some locations.

As the patient stated that she had completed childbearing and
desired voluntary sterility, laparoscopic hysterectomy, left oo-
phorectomy and anterior resection were performed. Patient’s
postoperative course was uneventful and was discharged from
hospital six days after surgery. Eight months after this operation,
the patient was operated on for acute cholecystitis because of a
recently diagnosed gall bladder stone, and during laparoscopic
exploration, no endometriosis foci were present. The patient has
no complaints two years after surgery. Pathology of the patient
reported as endometriosis restricting the colon lumen at two
different points.

Informed consent obtained from both of the patients.



Figure 5. Ax, postcontrast T1 FS image: Linear wall enhancement at the
dense loculated component. The mass pushes the uterus anteriorly.

DISCUSSION

Endometriosis has three clinical forms as peritoneal endometri-
osis, endometriotic ovarian cysts (endometriomas) and a deeply
infiltrative form. Among these forms, deeply infiltrative endome-
triosis (DIE) is the most aggressive and problematic one.

DIE is defined as the infiltration of the peritoneum more than
5mm (4). Pelvis is the most-frequent location and approximately
24% of the patients have sigmoid colon or rectum involvement
(5). This disease can cause different symptoms, and treatment
must be individualized according to symptoms, clinical condi-
tion and fertility status (6). Menstrual irregularities, dysmenor-
rhea, dyspareunia, chronic pelvic pain, mictalgia, and dyschezia
are the main symptoms of deeply infiltrative endometriosis. In
conjunction with these symptoms, involvement of the colon or
rectum can cause functional disorders. Constipation, tenesmus,
rectal bleeding or intestinal obstruction are some of these dis-
orders which can be associated with bowel involvement (1,7,8).

Surgery is a suppressive treatment for endometriosis if ovaries
are left producing estrogen. Estrogen is the fuel of endometri-
otic focus. During the reproductive period, endometriosis tissue
continues to grow if no hormonal treatment is applied. Its hor-
monal suppression using continuous dienogest or cyclic com-
bined drospirenone and ethinyl estradiol is another option for
treatment which also supports surgical therapy.

Endometriosis disease has 4 stages which produce obliterated
cul de sac at stage 4. Endometriotic tissue at the rectovaginal
septum is responsible for dyspareunia during intercourse. The
probability of colonic involvement is high during stage 4 disease.

Stage 4 endometriosis may also affect the urinary tract in ad-
dition to the bowel involvement supporting a multidisciplinary
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approach for deep endometriosis surgery which includes gyne-
cologist, general surgeon, and urologist.

Decision to perform surgery for DIE mainly clinical (4). Relieving
pain and maintaining fertility with low recurrence rates are the
main goals of endometriosis surgery for women during their
reproductive period. However, for patients who have already
completed childbearing, hysterectomy with or without bilat-
eral salpingo-oophorectomy can be considered as an option
for treatment (9). Although there is no guideline for patient se-
lection or optimal treatment for DIE with colonic involvement
full thickness excision, shaving or bowel resection are possible
treatment modalities to remove the endometrioid foci and im-
prove clinical outcome of the functional disorders (10-12). Clear
indication of performing shaving or resection surgery is a matter
of debate for centers of excellence studying endometriosis sur-
gery. Although complication rates of bowel resection especially
for lower rectal resections are higher, bowel resection can be
suitable for lesions greater than 30 mm which cause obstruction
or involve more than 1/3 of the intestinal circumference (13).
Laparoscopic sigmoid colon or rectal resection is possible and
can be combined with gynecologic procedures safely.

CONCLUSION

Treatment of deeply infiltrative endometriosis with colonic or
rectal invasion may be problematic. There is no guideline pres-
ent for patient selection or treatment options in case of colonic
or rectal invasion. Colon resection, laparoscopic or open may be
performed in conjunction with hysterectomy and bilateral sal-
pingo-oophorectomy for the selected patients who complete
childbearing.
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OZET

Endometriozis dogurganlk cagindaki kadinlari etkiler ve fonksiyonel bozukluklara yol acabilir. Bazen hastaligin sinirlari genel cerrahi yoniinden
midahale etmeyi gerektirebilir. Ozellikle yakin komsuluk nedeniyle sigmoid kolon ve rektum etkilenebilir. Béyle bir durumda tedavi hasta ve
semptomlar gore bireysellestirilmelidir. Lezyon tiim bagirsak duvarini penetre etmis ise bagirsak rezeksiyonu kaginilmaz olabilir. Laparoskopik
sigmoid kolon ya da rektum rezeksiyonu bu durumda gtiven ile yapilabilir. Teknik zorluklar nedeniyle laparoskopik rezeksiyonun miimkdin ol-
madigi durumlarda ise tedavi icin acik rezeksiyon yapilabilir. Burada, endometriozis nedeniyle biri acik biri laparoskopik olarak yapilan kolon

rezeksiyonu olgulari sunulmaktadir.
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Thyroid hemiagenesis: a case report
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ABSTRACT

Thyroid hemiagenesis is a rare entity in the literature. Developmental hemi-thyroid anomalies can result from either an abnormal descent or an agen-
esis of one lobe of the thyroid gland. This study aimed at presenting a thyroid hemiagenesis case incidentally diagnosed by neck ultrasonography
(USG), who had complaints of pain and swelling in the neck. USG examination revealed lack of left thyroid lobe and multiple nodules in the right lobe.
Fine Needle Aspiration Biopsy (FNAB) showed follicular neoplasia, and right subtotal thyroidectomy was performed. We report the rarity of the condi-
tion and emphasize the role of imaging techniques in preoperative diagnosis and subsequent management.
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INTRODUCTION

Thyroid hemiagenesis is a rare thyroid pathology characterized by the deficient
development of a single thyroid lobe or both a thyroid lobe and the isthmus (1),
which was first reported by Handfield-Jones in 1866 (2). Thyroid hemiagenesis is
usually identified incidentally with imaging techniques for the investigation of thy-
roid hormone disorders or evaluation of other complaints. A prevalence study with
USG has indicated an incidence of 0.05% (3). We aimed to present a thyroid hemia-
genesis case incidentally diagnosed by neck ultrasonography, who presented with
complaints of pain and swelling in the neck.

CASE REPORT

The patient was a 32-year-old female, under follow-up for type-Il diabetes mellitus
(DM) for 7 years, who was presented with chief complaint of neck pain and swelling
and underwent neck ultrasonography. Ultrasonography examination revealed lack
of left thyroid lobe and multiple nodules in the right lobe, the largest measuring 12.8
x 7.1 mm. Laboratory values were as follows; FT3: 2.84 pg/mL, FT4: 1.15 ng/dL, TSH:
2.8 uU/mL (euthyroidism). Fine Needle Aspiration Biopsy showed follicular neoplasia,
and she was referred to our out-patient clinic. Neck examination was within normal
limits. Scintigraphy examination revealed lack of left thyroid lobe and hypoactive
nodules in right lobe (Figure 1). Surgery was planned. Patient underwent right lobec-
tomy. Left thyroid region was empty and a parathyroid-like yellow tissue was present
in that region (Figure 2). Post-operative period was uneventful and the patient was
discharged on the second post-operative day. Informed consent was obtained from
the patient for both operation and presentation.

DISCUSSION

According to the literature, thyroid hemiagenesis is associated with a female pre-
dominance of 3:1, and it more often affects the left lobe, at a ratio of 4:1, as in our
patient (3,4). The etiology of thyroid hemiagenesis is not clearly known. Aberrant
thyroid migration and genetic component involving mutations in one or several
genes that are known to control thyroid morphogenesis/migration have been sug-
gested (5). The isthmus was present in about half of the reported cases although
it was absent in our patient (6,7). These patients may have follicular and papillary
neoplasms, Graves' disease with thyrotoxicosis, hypothyroidism or hyperthyroidism
and as in our case, surgery may be indicated (6-8).
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Figure 1. Scintigraphic examination.

Figure 2. Peri-operative image.

The incidence of thyroid hemiagenesis is uncertain since patients
are usually in euthyroid state without any abnormalities. There
could be many cases of undiagnosed thyroid hemiagenesis, or as
in our case, diagnosed incidentally by an imaging technique (8).

Many studies indicate that USG has the key role in diagnosing
thyroid hemiagenesis, and thyroid scintigraphy, laboratory tests
and FNAB aid in the detection of accompanying thyroid gland
pathologies and imaging ectopic thyroid tissue (3-7). USG is not
only useful in lack of a single lobe or single lobe with the isth-
mus, but also detects hyperplasia in the lobe, or as in our case,
additional pathologies such as nodules (8). Scintigraphy shows
substance uptake of the remaining thyroid tissue and may detect
ectopic thyroid tissues such as a sublingual thyroid, not revealed
by ultrasound, which strays the diagnosis from hemiagenesis.
Ectopic thyroid tissue was absent in the scintigraphic image
of our patient, whereby the diagnosis of thyroid hemiagenesis
was confirmed pre-operatively (8,9). The pathologic study of the
FNAB sample from the nodule, identified in USG, revealed follic-
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ular neoplasia and surgery was indicated; scintigraphy was per-
formed for investigation of ectopic focus.

Thyroid hemiagenesis is usually diagnosed incidentally; pre-oper-
ative thyroid gland imaging is useful for diagnosis of the anomaly
even if laboratory data are within normal limits. We assume that
pre-operative diagnosis of the anomaly prevents unnecessary sur-
gical interventions and decreases possible secondary morbidity.

CONCLUSION

Thyroid hemiagenesis is a rare developmental anomaly of un-
known etiology, usually identified incidentally with imaging
techniques. Pre-operative diagnosis of thyroid hemiagenesis pre-
vents unnecessary surgical interventions.
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OZET

Tiroid hemiagenezisi literatlirde cok seyrek gordlir. Hemitiroid anomalilerinin olusumu, bir tiroid lobunun anormal inisine ya da tamamen
yokluguna bagli olarak olusabilir. Bir tiroid hemiagenezi olgusu, boyunda sislik ve agri sikayetleri nedeniyle ¢ekilen ultrasonografi (USG) ile insi-
dental olarak saptanip poliklinigimize bagvurdu. USG'de sol tiroid lobunun olmadig ve sag tiroid lobunda multipl nodiillerin oldugu gériildii. ince
igne aspirasyon biyopsisinde follikiiler neoplazi tespit edilmesi lizerine sag total tiroidektomi uygulandi. Biz seyrek olarak gérilen bu hastaligi ve
gorintileme tekniklerinin preoperatif tani ve tedavideki roltinii vurgulamak istedik.
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