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AIM

The aim of the journal is to announce offering of national and international scientific environment and share
high quality research studies, case studies and reviews conducted in the field of anesthesia, pain medicine,
intensive care and surgical sciences both in Turkey and abroad; and to contribute to the development of
scientific communication by establishing a continuous educational platform.

SCOPE

Cukurova Anestezi ve Cerrahi Bilimler Dergisi (J cukurova Anesth surg ) is published online three times a
year (April, August, December). Special or supplement series may also be published where necessary.
Manuscripts submitted to the journal are evaluated by independent peer reviews according to double blind
peer review system. Scientifically reviewed manuscripts can be freely accessed through the internet without
financial, legal and technical barriers. These manuscripts can be read, downloaded, copied, distributed,
printed, scanned, linked to full texts, indexed, transferred as data to the software and used for any legal
purpose. Authors and copyright owners agree that all users have freeaccess.

All scientific papers sent to the Cukurova Anestezi ve Cerrahi Bilimler Dergisi should take into account the
recommendations of the International Committee of Medical Journal Editors and the International Standards
for Editors (ICJME) and Authors of the Committee on Publication Ethics (COPE).

CORRESPONDENCE & CONTACT

Selahattin Eyyubi Mahallesi, $ht. Jnd. Er Gékhan Yilmaz Cd. No:142, 01240 YUregir/Adono
+905317936241

anestezidergisi@gmail.com
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ETHICAL PRINCIPLES & PUBLICATION POLICY |

Scientific Responsibility

In terms of scientific publishing standards, the articles to be submitted should be prepared in accordance with the criteria of the International Medical
Journal Editors Board (ICMJE), Publication Ethics Committee (COPE).
https://publicationethics.org/files/Full _set_of _flowcharts _Turkey _2017%20%281%29.pdf
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/responsibilities-in-the-submission-and-peer-peview-process.html

- The articles to be submitted must comply with research and publication ethics. The responsibility of the articles belongs to their authors.

« Articles should not have been published anywhere before and / or should not be in the evaluation process for publication.

- In order for the evaluation process to begin, the articles must be submitted with the Copyright Transfer Form signed by all authors. For author ranking,
the signature order in the Copyright Transfer Form is taken into consideration.

« Corresponding author bears the responsibility of the final version of the article on behalf of all authors.

Ethical Responsibility

« Compliance with the Helsinki Declaration Principles (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/) is sought in all
studies involving the element of "Human". In such studies, the authors should state that they carried out the study in accordance with these principles
in the MATERIAL AND METHODS section, and that they received approval from the ethics committees of their institutions and "informed consent” from the
people who participated in the study.

- If the item "Animal” is used in the study, the authors should be informed in the MATERIAL AND METHODS section of the Guide for the Care and Use of
Laboratory Animals (https://grqnts.mh.gov/grqnts/oloW/guidefforfthefcorefqndfusef offlaborotoryfonimals.pdf), they should state that they
protect animal rights in their work and that they get approval from the ethics committees of their institutions.

- In case presentations, "informed consent’ should be obtained from the patients.

+ Ethics committee approval information should be stated in the MATERIAL and METHODS section, together with the name, approval date and number of
the committee.

- If there is a direct-indirect commercial connection or financial support institution in the study, the authors; used commercial product, drug, company,
etc. They should indicate to the editor on the presentation page that they have no commercial relationship with or what kind of relationship
(consultant, other agreements) they have.

- Authors are responsible for reporting all personal and financial relationships related to the study. It must be clearly declared whether there is any
conflict of interest associated with the application and / or evaluation of the article.

» The authors are responsible for the compliance of the articles with scientific and ethical rules.

1. Authors
Authors must comply with all authorship policies and conflict of interest statements detailed in Sections IIA and B of this document.
a. Predatory or Fake Journals

These are called predatory journals because of the rapidly increasing numbers of journals called ‘scientific journals' but that publish all the posts for a
fee without any screening for profit. It has become more important to maintain some standards in scientific journalism. For this reason, our journal
follows the recommendations of organizations such as ICMJE, COPE and WAME and complies with the standards.

2. Journals

a. security
Manuscripts submitted to journals are privileged communications that are the private, confidential property of the author, and authors can be harmed
by premature disclosure of any or all the details of a manuscript.
For this reason, editors should not share with anyone other than the authors and reviewers whether it has been handled and reviewed, its content and
status in the review process, including the reviewers’ critique and eventual fate. Requests from third parties to use reviews in manuscripts and legal
proceedings should be politely refused, and editors should do their best not to provide such confidential material as subpoenas.
Editors should also make it clear that the reviewers must keep the manuscripts, related materials, and information they contain strictly confidential.
Reviewers and editorial staff should not publicly discuss the author's work, and reviewers should not endorse the ideas of the authors prior to
publication. Reviewers should not keep the article for their personal use and should destroy the hard copies of the articles and delete the soft copies
after submitting their reviews.
When an article is rejected, it is best practice for journals to delete copies from their editorial systems unless local regulations require retention.
Journals that maintain copies of rejected manuscripts should disclose this practice in the Authors' Notice.
When an article is published, journals should retain copies of the original submission, review, revision, and correspondence for at least three years, and
possibly permanently, depending on local regulations, to answer future questions about the work.
Editors should not publish reviewers' comments without the permission of reviewers and authors. If journal policy will protect authors against the
reviewer's identity and comments are not signed, that identity should not be disclosed to the author or others without the express written consent of
the reviewers.
Confidentiality may need to be breached if fraud or alleged fraud is present, but editors notify authors or reviewers of their willingness to do so, and
confidentiality should be honored otherwise.

b. Timing
Editors should do their best to ensure that manuscripts are processed in a timely manner with the resources available to them. If editors are going to
publish an article, they should try to do it on time and planned delays should be negotiated with the authors. If a journal has no intention of continuing
an article, editors should try to reject the article as soon as possible to allow the author to submit it to a different journal.
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ETHICAL PRINCIPLES & PUBLICATION POLICY I

c. Peer Review

Peer review is a critical evaluation of manuscripts submitted to journals by experts who are not usually part of the editorial staff. Peer review is an
important extension of the scientific process, as impartial, independent, critical evaluation forms the core of all scientific work, including scientific
research.

The true value of peer review is debated, but the process facilitates a fair hearing for an article among members of the scientific community. More
practically, it helps editors decide which articles are appropriate for their journal. Peer review often helps authors and editors improve the quality of
their reporting.

It is the editor's responsibility to ensure that reviewers have access to all material related to the review of the manuscript, including additional material
for email-only, for selection of appropriate reviewers, and to ensure that reviewer reviews are appropriately evaluated and interpreted in context.

A peer-reviewed journal is not obligated to submit articles submitted for review and is not obligated to follow up on reviewers' suggestions, positive or
negative. The editor of a journal is ultimately responsible for the selection of all content, and editorial decisions may be made aware of matters
unrelated to the quality of a manuscript, such as journal relevance. An editor may reject any article at any time, including after it has been accepted
when concerns about the integrity of the work arise.

Journals may differ in the number and types of articles they submit for review, the number and types of reviewers they seek for each article, whether
the review process is open or blind, and other aspects of the review process. For this reason, and as a service to authors, journals should publish a
description of the peer review process.

Journals should ultimately review their decision to accept or reject a paper and acknowledge the reviewers' contribution to their journals. Editors are
encouraged to share reviewers' comments with reviewers of the same article so that reviewers can learn from each other during the review process.
As part of peer-review, editors are encouraged to review research protocols, statistical analysis plans if separate from the protocol, and/or contracts
related to project-specific studies. Editors should encourage authors to make such documents public at the time of or after publication before
accepting such work for publication. Some journals may require these documents to be publicly posted as a condition of their acceptance.

Log requirements for independent data analysis and availability of publicly available data were published during this revision; this reflects evolving
views on the importance of data availability for pre- and post-publication peer review. Some journal editors currently request statistical analysis of
trial data by an independent biostatistician before accepting studies for publication. Others encourage or request authors to share their data with
others for review or reanalysis, while others indicate whether study data may be used by third parties for viewing and/or reanalysis. Each journal
should establish and publish its own specific requirements for data analysis and registration in a place easily accessible to potential authors.

Some people believe that true scientific peer review only begins when a paper is published. In this regard, medical journals should have a mechanism
for readers to submit comments, questions or criticisms on published articles, and authors should respond appropriately and cooperate with requests
for journal data or request additional information regarding the paper. occurs after publication (see Chapter n).

d. Integrity
Editorial decisions should be based on the relevance of a manuscript to the journal and its contribution to the evidence for its originality, quality, and
important questions. These decisions should not be influenced by business interests, personal relationships, or agendas, or by findings that are
negative or credibly question accepted wisdom. In addition, authors should submit for publication or make it publicly available, and editors should not
consider publication, exclude studies with findings that are not statistically significant or have inconclusive findings. Such studies may provide
evidence that evidence pooled with other studies through meta-analysis can still help answer important questions, and public recording of such
negative or inconclusive findings may prevent unintended duplication of effort or other researchers considering similar studies. can be valuable to
Journals should clearly outline the appeals process and have a system in place to respond to appeals and complaints.

e. Journal Metrics
Journal impact factor is widely misused as a proxy for research and journal quality and as a measure of the benefits of research projects or individual
researchers, including their eligibility for recruitment, promotion, hiring, awards, or research funding. The ICMJE recommends that journals reduce the
emphasis on impact factor as a single measure, instead offering a set of articles and journal metrics related to their readers and authors.

3. Reviewers

Manuscripts submitted to journals are privileged communications that are the private, confidential property of the author, and authors may suffer from
early disclosure.

Therefore, the reviewers should keep the articles and the information they contain strictly confidential. Reviewers should not publicly discuss the
author's work and properly write down the authors’ ideas before the article is published. Reviewers should not keep the article for their personal use
and should destroy the copies of the articles after reviewing them.

Reviewers are expected to respond promptly to review requests and submit reviews within the agreed timeframe. Reviewers' comments should be
constructive, honest, and polite.

Reviewers must declare conflicts of interest and withdraw themselves from peer review if there is a conflict.
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PLAGIARISM POLICY

The journal "Gukurova Anestezi ve Cerrahi Bilimler Dergisi” are committed to publishing only original material, i.e., material that has neither been
published elsewhere, nor is under review elsewhere.

The journal "Cukurova Anestezi ve Cerrahi Bilimler Dergisi” uses software to detect instances of overlapping and similar text in submitted manuscripts:
Manuscripts in which plagiarism or textual borrowings are found without reference to the original source are rejected by the editorial board for
publication in the journal.

Plagiarism before publication

The journal “"Gukurova Anestezi ve Cerrahi Bilimler Dergisi” will judge any case of plagiarism on its own merits. If plagiarism is detected, either by the
editors, peer reviewers or editorial staff at any stage before publication of a manuscript - before or after acceptance, during editing or at page proof
stage, we will alert the author(s), asking her or him to either rewrite the text or quote the text exactly and to cite the original source. If the plagiarism
is extensive - that is, if at least 25% of the original submission is plagiarized - the article may be rejected and the author's institution/employer
notified.

Policy of checking for plagiarism

The manuscripts in which plagiarism is detected are handled based on the extent of plagiarism present in the manuscript: if < 25% plagiarism - the
manuscript is immediately sent back to the authors for content revision, and if > 26% plagiarism - the manuscript is rejected without editorial review.
The authors are advised to revise the plagiarized parts of the manuscript and resubmit it as a fresh manuscript. The percentage of plagiarism is
calculated by software and also assessed manually.

Plagiarism after publication

If plagiarism is detected after publication, the Journal will conduct an investigation. If plagiarism is found, the journal editorial office will contact the
author's institute and funding agencies. The paper containing the plagiarism will be marked on each page of the PDF. Depending on the extent of the
plagiarism, the paper may also be formally retracted.

Recommendations for avoiding plagiarism

Use quotation marks around words taken verbatim from a source Change no part of quotation within the context of the sentence Use single marks for a
quotation within a quotation Use ellipses (a space and three periods) for a part of the quotation omitted. Use brackets around added words Limit the
use of direct quotes

Attempt to paraphrase the information, or summarize the information derived from a variety of sources using own words.

Authors are responsible for obtaining copyright permission for reproducing illustrations, tables, figures taken from other authors and/or source.
Permission must be placed at the foot of each figure.

Self-Plagiarism
Some authors have written several chapters for several different books that are changed only slightly. Each manuscript is copyrighted when published.
Because the author no longer owns the rights to these words, one should not plagiarize them. Most editors and reviewers would argue that self-

plagiarism is unethical. Thus, an author cannot copy one’s own material for a new manuscript without permission of the copyright holder. Alternatives
include using quotes around short phrases of own work and citing appropriate references.
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OPEN ACCESS POLICY GC-BY-NC-ND

Gukurova Anestezi ve Cerrahi Bilimler Dergisi adheres to the Budapest Open Access Initiative and defines its Open Access policy according to the
definition developed in the original BOAI: By “open access” to [peer-reviewed research literature], we mean its free availability on the public internet,
permitting any users to read, download, copy, distribute, print, search, or link to the full texts of these articles, crawl them for indexing, pass them as
data to software, or use them for any other lawful purpose, without financial, legal, or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and distribution, and the only role for copyright in this domain, should be to give
authors control over the integrity of their work and the right to be properly acknowledged and cited.

1. On policy

1.1. Every institution of higher education should have a policy assuring that peer-reviewed versions of all future scholarly articles by faculty members
are deposited in the institution’s designated repository. (See recommendation 3.1 on institutional repositories.)

* Deposits should be made as early as possible, ideally at the time of acceptance, and no later than the date of formal publication.

University policies should respect faculty freedom to submit new work to the journals of their choice.

University policies should encourage but not require publication in OA journals, and should help faculty understand the difference between

depositing in an OA repository and publishing in an OA journal.

* When possible, university policies should be adopted by faculty vote, should require immediate OA, and should welcome repository deposits even
when not required (eAg. datasets, conference presentations, books or book chapters, work published before the policy's adoption, and so on).

* When publishers will not allow OA on the university's preferred terms, we recommend either of two courses. The policy may require dark or non-OA
deposit in the institutional repository until permission for OA can be obtained. Or the policy may grant the institution a nonexclusive right to make
future faculty research articles OA through the institutional repository (with or without the option for faculty to waive this grant of rights for any
given publication).

1.2. Every institution of higher education offering advanced degrees should have a policy assuring that future theses and dissertations are deposited

upon acceptance in the institution's OA repository. At the request of students who want to publish their work, or seek a patent on a patentable

discovery, policies should grant reasonable delays rather than permanent exemptions.

1.3. Every research funding agency, public or private, should have a policy assuring that peer-reviewed versions of all future scholarly articles reporting
funded research are deposited in a suitable repository and made OA as soon as practicable.

* Deposits should be made as early as possible, ideally at the time of acceptance, and no later than the date of formal publication.

* When publishers will not allow OA on the funder’'s terms, funder policies should require grantees to seek another publisher.

* If funder policies allow embargoes before new work becomes OA, the embargoes should not exceed six months. Policies should allow no embargoes
at all for uncopyrightable work.

* Funders should treat publication costs as research costs, and should help grantees pay reasonable publication fees at fee-based OA journals.

* When possible, funder policies should require libre OA, preferably under a CC-BY license or equivalent.

* A repository is suitable for this purpose when it provides OA, supports interoperability with other repositories, and take steps toward long-term
preservation. The funder’'s choice should be determined by ongoing research into questions such as which choice best fosters the deposit of
covered articles, the utility of deposits, the convenience of funders and authors, and incentives for the further growth of OA.
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Original Article

Coadministration of Novel Analgesic Isovaline with
Tramadol Reduces Inflammatory Pain Response in
Rats

Gézen Oksiiz', "= Tufan Mert', "' Selma Yaman,'

Mahmut Arslan’, "= Metin Kllin¢', "='Nurten Seringec Akkececi'

1 Siitgii imam University Medical Faculty, Department of Anesthesiology, Kahramanmaras, Tiirkiye

Abstract

Aim: Isovaline is a new and promising analgesic with an antinociceptive effect and, unlike p-opioid agonists,
interacts with aminobutyric acid receptors without causing sedation or respiratory depression. In this study we
aimed to investigate whether subcutaneous application of isovaline alone has anti-hyperalgesic, anti-allodynic,
and anti-edema effects on inflammatory pain experimentally induced using carrageenan.

Methods: In this study, isovaline, tramadol, and the combination of isovaline and tramadol were subcutaneously
administered to rats with carrageenan-induced inflammation of the hind paws. Hyperalgesia in response to ther-
mal stimuli and allodynia in response to mechanic stimuli were assessed by using a thermal plantar test and a
dynamic plantar aesthesiometer, respectively.

Results: The administration of subcutaneous isovaline 400 mg/kg and tramadol 4 mg/kg combination effect was
higher than the other groups on latencies and thresholds (p<0.001, p<0.001, respectively). Additionally, isovaline
400 mg/kg administration caused a statistical difference in latencies when compared with carrageenan, isovaline
200 mg/kg, and tramadol 2 mg/kg groups ((p<0.001, p<0.001, p<0.001, respectively) and a statistical difference
in thresholds when compared with carrageenan, tramadol 2 mg/kg and tramadol 4 mg/kg groups ((p<0.00T1,
p<0.001, p=0.008, respectively). When isovaline 200 mg/kg was used in combination with tramadol 2mg/kg, the
latencies and thresholds were significantly higher than either treatment alone tramadol 2 mg/kg and carrageenan
groups (p< 0.001, p<0.001, respectively).

Conclusions: The results of this study demonstrated that the subcutaneous administration of isovaline had anal-
gesic efficacy and was effective in combination with tramadol when used for the treatment of inflammatory pain.
Keywords: Inflammatory pain, isovaline, tramadol, paw edema

Tissue infection, trauma, and injury, which can cause the release
of inflammatory mediators, often result in inflammatory paint2. In-
flammatory mediators, such as potassium, serotonin, substance P,
nitric oxide, bradykinin, and prostaglandins are responsible for the
development of nociceptive hypersensitivity34. Analgesic medica-
tions allow us to control pain via the central or peripheral mecha-
nisms56. The opioids currently used in the treatment of pain may
result in complications during acute or chronic administration, such
as sedation and respiratory depression?38.
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Tramadol hydrochloride ((1RS, 2RS)-2-[(dimethylamino)methyl]-
1-(3-methoxyphenyl)cyclohexanol HCI) is a weak p-opioid receptor
agonist, which has both analgesic and adjuvant efficacies and is used
commonly as multimodal analgesia for the treatment of postopera-
tive pain. It inhibits the pre-synaptic reuptake of noradrenaline
(NA) and serotonin (5-HT) while stimulating the release of 5-HT9.10,
Studies have reported that the peripheral administration of tra-
madol has antinociceptive and anti-inflammatory effects1-13. As tra-
madol does not cause respiratory depression, these medications are
preferred in treatments; however, their analgesic efficacies are
dose-dependent. This has led to several challenges, particularly dur-
ing attempts to cope with pain, and encouraged the search for new
analgesics.

Isovaline (2-amino-2-methyl butanoic acid) is a new and promising
non-proteinogenic amino acid that displayed analgesic efficacy and
no respiratory depression or effects on the central nervous system
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in animal experiments!415, Whitehead et al. reported that the ad-
ministration of isovaline with propofol was observed to be like fen-
tanyl with propofol for anesthesia in micel6. Studies have shown
that isovaline has an antinociceptive effect and unlike p-opioid ago-
nists, interacts with aminobutyric acid (GABA) receptors without
sedation and respiratory depression. As isovaline activates GABA
and group II metabotropic glutamate receptors, the coadministra-
tion of isovaline with an opioid may provide a stronger analgesic ef-
fect17.18,

This study aimed to investigate whether subcutaneous application
of isovaline alone has anti-hyperalgesic, anti-allodynic, and anti-
edema effects on inflammatory pain experimentally

induced using carrageenan.

The Medical Sciences Experimental Research Centre of KSU pro-
vided male Wistar rats (240-260 g); six rats were used in each ex-
perimental group and handled for a minimum of 2 weeks before the
experiments. The study was approved by the animal research com-
mittee of KSU (2016/06-04). All procedures were performed by the
guidelines of the IASP (International Association for the Study of
Pain) Committee for Research and Ethical Issues. Assessment of
thermal latency and mechanic allodynia were accepted for primary
outcomes.

The rats were housed in a sound-proofed room in regulated con-
ditions (temperature, 22-24 °C; relative humidity, 40%-60%; 12 h
(06:00-18:00) of light and 12 h of darkness) and fed with ad libitum
water and food pellets. The air was changed 8 to 12 times every hour
for the duration of the study. The number of animals used was kept
to a minimum and each animal was used once.

Inflammation was induced by intraplantar injections of carragee-
nan (lambda carrageenan, Sigma-Aldrich Chemie GmbH, Munich,
Germany) into the hind paws of rats. Carrageenan is ideal for the
investigation of the indicators of inflammatory pain and anti-inflam-
matory factors and is often used as a medium for assaying inflam-
mation during the development of new therapies. After collection of
the baseline measurements, the rats were administered sevoflurane
(1%-2% in oxygen) anesthetic. The right rear paw was adminis-
tered an intraplantar injection of 0.1 mL of 2% (w/v) carrageenan
by using a 26-gauge needle on a 1 mL syringe; for the control group,
an equal volume of saline solution was administered via the same
method.

As stress can skew measurements of the nociceptive threshold, the
experiments were conducted by the same researcher in a quiet test-
ing room close to the rat colony room to minimize the stress caused
by the laboratory conditions. The rats were placed in the colony
room 2 weeks before the experiments and were acclimatized to the
experimental conditions for 1 week. The animals were handled by
institutional guidelines. The researcher accustomed the rats to be-
ing handled by holding them a minimum of three times a day, for
20-30 s, for 3 days before the experiment so that on the day of the
experiment, the rats did not react adversely to handling. The rats
were acclimated to the experimental setup by the introduction of
the rats to the experimental apparatus for a minimum period of 30
min, three times per day, for 3 days before the experiment. Once the
rats were settled, baseline measurements were collected from all
animals 1 h before the injection of the hind paw to allow sensor cal-
ibration.

As the experiment was conducted under blinded conditions, the
measurements were all collected without the researchers’
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knowledge of the animal treatments.

S-isovaline monohydrates were purchased from ACROS Organics
(Geel, Belgium). The other drugs used in the experiments were pur-
chased from Sigma-Aldrich (Munich, Germany). Isovaline or saline,
in a total volume of 1 mL for subcutaneous (SC) was administered
at 60 min after the carrageenan or saline injection. For the vehicle-
only control groups, equal volumes of medium were injected subcu-
taneously. The pilot studies were used to determine the appropriate
doses of drugs; S-isovaline monohydrates (200 mg/kg and 400
mg/kg SC) or tramadol (2 mg/kg and 4 mg/kg SC) were injected into
the rats.

Sensory abnormalities, such as hyperalgesia in response to ther-
mal stimuli and allodynia in response to mechanical stimuli, were
assessed by using a thermal plantar test and a dynamic plantar aes-
thesiometer, respectively. For the daylight phase of the cycle, the
tests were conducted on groups of six animals each in a quiet room
kept at 23°C-25°C between 09:00 and 13:00.

A system to measure delayed paw withdrawal in response to ther-
mal stimulation (Commat, Ankara, Turkey) was used to detect if
thermal hyperalgesia was present 19. The rats were placed in sepa-
rate boxes made of plexiglass measuring 10x20x24 cm. The boxes
were set on a transparent glass base. After 15 min of acclimation, a
radiant heat source attached to a moveable arm underneath a pane
of glass was maneuvered into place to apply heat to the mid-plantar
region of the rear paws. The idle intensity of the heat source was set
to 1% of the maximum intensity. The purpose of the heat source was
to concentrate the thermal stimulus on the correct part of the rear
paw. Before any baseline latencies could be set, the light intensity
was standardized, and it was maintained for the duration of the ex-
periment. When set to deliver infrared stimulus at 25% of maximum
intensity, the apparatus induced withdrawal of the paw after 10-12
S.

The mechanism was triggered by the withdrawal of the paw by
the rat when the pain was felt. As the paw was pulled back, a beam
of light was broken; this switched off the photocell and the infrared
generator, and the timer, which measured the delay in withdrawal.
This method for the measurement of paw withdrawal was accurate
to 0.1 s. The thermal source automatically switched off after 25 s
(cut-off delay) if the paw was not withdrawn to minimize animal
suffering. Each rat had both rear paws tested three times for base-
line determination and three times during an hour-long testing pe-
riod. The tests on each rear paw were conducted 5 min apart and
the average of three results was calculated. The values refer to the
time before the paw was withdrawn.

The threshold before the rat withdrew its paw in response to me-
chanical stimulation was measured to determine mechanical allo-
dynia. To measure the rat’s sensitivity to benign, light touches of its
paws, a dynamic plantar anesthesiometer was used. This is a me-
chanical version of the von Frey hair test (Ugo Basile, Comerio, It-
aly). Mechanical allodynia was considered present if there was a sig-
nificant reduction in the threshold at which the rat withdrew its paw
in response to mechanical stimulation 19.

The used rats were in separate plexiglass boxes measuring
10x20x24 cm placed on a steel mesh surface. Using a metal rod
measuring 0.5 mm in diameter, force (increasing at 2.5 g/s) was
constantly applied to the plantar region of the rear paw until the rat
lifted its paw away, at which point the threshold for paw withdrawal
(in grams) was recorded digitally. The mechanical stimulus auto-
matically cut off at 50 g to prevent excessive tissue damage. Each
paw was tested at least three times to establish a baseline and again
over the 1-hour test period with a 5 min interval between each test.
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The average for these tests was used for analysis. The values pre-
sented refer to the threshold for withdrawal of the paw.

After the sensor tests were completed, the mass of each paw was
measured, and tissue samples were collected 210 min after the first
injection was administered. The rats were then anesthetized with a
light dose of sevoflurane and killed by decapitation. The paws were
amputated at the ankle and measured to determine the mass in
grams.

The statistical analysis was conducted with SPSS 19 for Mac (IBM
SPSS Statistics, Chicago, IL). The data are reported as mean group
values * SD (standard deviation). The results were assessed for nor-
mality with the Shapiro-Wilk test and equality of variance with the
Mauchly test of sphericity and the Levene test. The data were ana-
lyzed by a repeated measure ANOVA followed by the Bonferroni test
for between-group comparisons. We analyzed the interaction be-
tween 2 factors (the effects of time after drug administration and
time by group interaction). When the Mauchly test was significant,
normality and equality of variance were not violated in groups and
the Greenhouse-Geisser adjustment was performed to determine
the statistical significance of the factors (time after treatment and
time group interaction). A p-value of <0.05 was considered statisti-
cally significant.

A priori sample size was estimated from paw edema. The pilot
study results were analyzed by the One-Way ANOVA test. The sam-
ple size was determined based on the difference between paw
edema in the carrageenan-induced inflammatory pain model. At one
time point (240 minutes), the change in edema (Mean 45-77, SD: 12)
in the number of 6 animals per group provided sufficient statistical
power (1 - B = 0.95). Study statistical power was confirmed via a
sensitivity analysis performed with G*Power 3.1.9.2 software (Uni-
versity of Dusseldorf; http://www.gpower.hhu.de/en.html).

Before the injections (Saline, Isovaline 200 mg/kg, and 400
mg/kg), no statistically significant differences were found between
the basal latencies and thresholds. (p>0.05) We used a repeated
measure ANOVA followed by Bonferroni’s correction to analyze the
significance of the data. There are statistically significant differences
produced by time and by the time*group interactions (p<0.001) on
latencies. Isovaline 200 mg/kg and 400mg/kg affected latencies in
the first hour when compared with saline group latencies (p=0.003,
p=0.001, respectively) (Figure.1a).

No significant differences were produced by time (p=0.116) how-
ever by time*group interaction is analyzed a significant difference
was found (p=0.025) on thresholds. Isovaline 400mg/kg had a tran-
sient effect on the threshold at the third hour (p=0.010) (Figure.1b).

We used a repeated measure ANOVA test followed by Bonfer-
roni’s correction to analyze the significance of the data. Statistically
significant differences were found in latencies produced by time and
time*group interaction (p<0.001). When the post hoc test was used,
the administration of isovaline 400 mg/kg and tramadol 4 mg/ kg
combination effect was higher than the other groups (CARR, ISO4,
TRA4, TRA2, TRA21S04) on latencies ((at 1. hour p<0.001, p<0.001,
p<0.001, p<0.001, p<0.001, respectively; at 3. hour: p<0.001,
p<0.001, p<0.001, p<0.001, p<0.001, respectively; at 5. hour:
p<0.001, p=0.001, p<0.001, p<0.001, p<0.001, respectively).
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Figure 1a-1b

Comparison of subcutaneous isovaline 200mg/kg (1SO2),
isovaline 400mg/kg (ISO4), and Saline efficacies in healthy rats.
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Dose-dependent changes in paw withdrawal latencies (a) and mechanical
thresholds (b) Each point represents the mean value of six rats, and vertical
bars indicate SD Statistical evaluation was performed by repeated measure
ANOVA with Turkey multiple comparison post hoc test. The results were as-
sessed for normality with the Shapiro-Wilk test and equality of variance with
the Mauchly test of sphericity and Levene test. Statistical significance (* P <
0.001 repeated measure ANOVA followed by Tukey HSD test) followed as de-
termined by comparison with the curve of the control group

Additionally, isovaline 400 mg/kg administration caused a statisti-
cally significant difference in latencies when compared with carra-
geenan, isovaline 200 mg/kg, and tramadol 2 mg/kg groups.
(p<0.001, p<0.001, p<0.001, respectively). When isovaline 200
mg/kg was used in combination with tramadol 2mg/kg, the laten-
cies were significantly higher than either treatment alone tramadol
2mg/kg and carrageenan groups (p<0.001, p<0.001, respectively).
There is no significant difference in the latencies between the ad-
ministration of isovaline 200 mg/kg and tramadol 2 mg/kg combi-
nation and tramadol 4mg/kg alone or isovaline 400 mg/kg alone
(p>0.05) (Figure.2a).

We used a repeated measure ANOVA test followed by Bonfer-
roni’s correction to analyze the significance of the data. Statistically
significant differences were found on thresholds produced by time
and time*group interaction (p<0.001). When the post hoc test was
used, the administration of isovaline 400 mg/kg and tramadol 4
mg/kg combination effect was higher than the other groups (CARR,
1SO4, TRA4, TRA2, TRA2ISO4) on thresholds (at 1. hour p<0.001,
p=0.011, p=0.007, p<0.001, p<0.001, respectively; at 3. hour:
p<0.001, p=0.035, p<0.001, p<0.001, p<0.001, respectively; at 5.
hour: p<0.001, p=0.046, p<0.001, p<0.001, p=0.002, respectively).
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Figure 2a-2b

Time course of the paw withdrawal latencies
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Time course of the paw withdrawal latencies (a) and mechanical thresholds (b) of groups were administrated subcutaneous Isovaline 400
mg/kg (1S04), TR4 (Tramadol 4mg/kg), TR2 (Tramadol 2mg/kg), Isovaline 200 mg/kg (IS02), ISO2TR2 (Isovaline 200mg/kg coadministration
with Tramadol 2Zmg/kg), ISO4TR4 (Isovaline 400mg/kg coadministration with Tramadol 4mg/kg) in Carrageenan (CARR) induced rats. Each
point represents the mean value of six rats, and vertical bars indicate SD. Statistical evaluation was performed by repeated measure ANOVA
with Turkey multiple comparison post hoc test. The results were assessed for normality with the Shapiro-Wilk test and equality of variance with
the Mauchly test of sphericity and Levene test. Statistical significance (*P <0.05, repeated measure ANOVA followed by Tukey HSD test) followed
as determined by comparison with the curve of the CARR group. #P <0.05 indicates significant differences as compared to all groups.
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One time point (240 minute after carrageenan injection) of the paw edema of groups were subcutaneous Isovaline 400 mg/kg (1S04), TR4 (Tramadol 4mg/kg),
TR2 (Tramadol 2mg/kg), Isovaline 200 mg/kg(1SO2), ISO2TRZ2 (Isovaline 200mg/kg coadministration with Tramadol 2mg/kg), ISO4TR4 (Isovaline 400mg/kg
coadministration with Tramadol 4mg/kg), Saline (S) in Carrageenan (CARR) induced rats. Each point represents the mean value of six rats, and vertical bars
indicate SD. Statistical significance (*P < 0.001 one-way ANOVA followed by Tukey HSD test) followed as determined by comparison with the curve of the CARR

group.

Additionally, isovaline 400 mg/kg administration caused a statisti-
cally significant difference in thresholds when compared with car-
rageenan, tramadol 2 mg/kg, and tramadol 4 mg/kg groups
(p<0.001, p<0.001, p=0.008, respectively). When isovaline
200mg/kg was used in combination with tramadol 2 mg/kg, the
thresholds were significantly greater than treatment alone tra-
madol 2 mg/kg and carrageenan groups (p< 0.001, p<0.001, respec-
tively). No significant difference was found on the threshold be-
tween the administration of isovaline 200 mg/kg tramadol 2 mg/kg
combination and tramadol 4 mg/kg alone or isovaline 400 mg/kg
and isovaline 200 mg/kg alone groups (p>0.05) (Figure.2b).

Carrageenan injection caused paw edema in rats. One Way ANOVA
test detected a significant difference in the carrageenan-injected
paw mass after 240 min induction of inflammation between groups
(p<0.001). Isovaline 400 mg/kg and tramadol 4 mg/kg combination
produced a significant reduction of edema when compared with tra-
madol 2 mg/kg and saline treatment groups (the Tukey post hoc
p=0.001; Figure 3).

In this study, we found administration of isovaline 400 mg/kg
alone and tramadol 4mg/kg alone effective on latencies and thresh-
olds. The highest effect on latencies and thresholds was found when
isovaline 400 mg/kg and tramadol 4mg/kg combination was admin-
istered. When isovaline 200 mg/kg was used in combination with
tramadol 2 mg/kg, the latencies and thresholds were significantly
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higher than either treatment alone tramadol 2 mg/kg. The com-
bined use of subcutaneous isovaline and tramadol enhanced the
anti-hyperalgesic and anti-allodynic effects compared with the ad-
ministration of the individual treatments.

Previous studies have suggested that isovaline may be a novel
promising analgesic for anesthesia20. In an investigation of the an-
esthetic and analgesic efficacy of isovaline, the intravenous (IV)
50% effective dose (ED) was found to be 76 mg/kg and 500 mg/kg
IV isovaline was found to significantly reduce total licking in the for-
malin test!5. Whitehead et al. reported that the use of isovaline in
combination with propofol for general anesthesia and “awake” se-
dation was safer than the propofol-fentanyl combination. This study
concluded that isovaline was a suitable agent for total intravenous
anesthesia and awake sedation. Isovaline alone or in combination
with propofol did not cause respiratory suppression and propofol
did not augment the effects on the central nervous system16.

Both the R and S isomers of isovaline have anti-allodynic effects and
neither shows acute toxicity!5. It has been observed that no central
nervous system depression was seen after the peripheral applica-
tion of isovaline at a dose 10-fold higher than that applied for allo-
dynia; even when a 20-fold higher dose was applied, no change in
body temperature was observed. It was found to be safer than bac-
lofen, which affects the GABAB receptor?!. The tolerability of high
doses of isovaline is an advantage, as it has a low potency; however,
studies have been conducted on R-isovaline, S-isovaline, aminoiso-
butyric acid (AIB), the 1-amino-1-cyclobutane carboxylic acid
(ACBC), which are isovaline molecules with different structures.
Fung et al.22 reported the antinociceptive effects of S-isovaline, the
R-stereoenantiomer, and its cyclized isomer (ACBC) following
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systemic administration. Both R-isovaline, S-isovaline, and ACBC de-
creased the response in phase II of the formalin foot assay without
a loss of efficiency on the rotarod in mice.

As the potency of isovaline is low and because of the low side-effects
such as respiratory depression and nausea and vomiting, it was
thought that it could be more effective with an opioid, so in this
study, the efficacy was evaluated of the combined use of isovaline
and tramadol?é. In addition to the efficacy of isovaline compared to
the control group, when it was used together with tramadol, it was
found to be more effective than either tramadol or isovaline used
alone.

A previous study investigating the combined use of tramadol and
baclofen found that baclofen enhanced tramadol's antinociceptive
effect.23 Like isovaline, baclofen affects the GABAB receptor2+.
Isovaline provides its analgesic efficacy through action on the
GABAB receptors in the cutaneous tissue containing keratinocytes
and nerve endings 21.25. GABAB receptors on small primary afferent
neurons with A8 and C fibers regulate nociceptive transmission in
the peripheral tissues and the spinal cord. GABAB receptors are G-
protein coupled receptors and they have the capacity for presynap-
tic and post-synaptic inhibition26. Through the G-proteins, isovaline
either increased the permeability to K* or suppressed voltage-gated
Ca2* channels 27,

Whitehead et al.21 have reported that the subcutaneous applica-
tion of isovaline was effective in the osteoarthritis (OA) model; how-
ever, the OA model was not inflammatory but had a degenerative
status. The improvement in the degenerative OA model was at-
tributable to the activation of the GABAB receptors present in the
synovial fluid in the knee joint28. In this study, we prefer subcutane-
ous administration of isovaline and tramadol because subcutane-
ously administered substances are usually absorbed in a slower rate
compared to other parenteral routes, and this provides a long-last-
ing effect. Although the exact absorption mechanism is not fully un-
derstood, it is considered that minimal lymphatic absorption occurs
via the penetration of macromolecules to small capillaries in the
subcutaneous tissue??. In addition, the effect of isovaline on GABAB
receptors that are considered to be present in the subcutaneous tis-
sue may explain the subcutaneous administration of isovaline ef-
fects?s.

The antinociceptive mechanism of tramadol results in p-opioid re-

ceptor activation and inhibition of the reuptake of serotonin/nora-
drenalin via a non-opioid route. In studies made with tramadol, p-
opioid receptor activation and the inhibition of the reuptake of ser-
otonin and noradrenalin resulted in a reduction in the development
of hyperalgesia in carrageenan-induced inflammation30:31.
In this study, the combination of isovaline and tramadol signifi-
cantly reduced paw edema induced by carrageenan. The combina-
tion of the two treatments resulted in a greater reduction in paw
edema than the use of either treatment individually. Therefore, it
can be considered that the combination of isovaline and tramadol
exerted anti-inflammatory efficacy through a different mechanism.
Further studies are planned to examine the combined use of
isovaline with other analgesics. The current study may be limited as
it was not possible to combine isovaline with different analgesic
drugs such as opioids or NSAID.

In conclusion, the results obtained in this study demonstrated that
the subcutaneous administration of isovaline alone had anti-hyper-
algesic, anti-allodynic, and anti-edematous efficacy on inflammatory
pain induced experimentally by using carrageenan. Furthermore,
when isovaline was used together with tramadol, the anti-
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hyperalgesic and anti-allodynic effects were enhanced. Isovaline has
been reported to have analgesic efficacy without causing respira-
tory depression; as a new drug, it may be effective in combination
with tramadol, which is a weak opioid with few side effects when
used for the treatment of inflammatory pain.
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Abstract \
Aim: Various physiological and psychological effects of earthquakes can be seen on the human body, even without
a direct physical impact from the earthquake. Both the experience of the earthquake process and the earthquake-
related subsequent life changes cause stress through the activation of the sympathetic and parasympathetic sys-
tems in the body. This stress can affect various physiological processes, including the cardiovascular system. In
this review, the effect of earthquakes on the cardiovascular system was aimed to be discussed in line with the
available evidence.

Discussion: There are studies showing that natural events such as earthquakes increase the incidence of adverse
cardiac events, such as myocardial infarction, heart failure, hypertension, and sudden cardiac death, or cause
existing cardiac diseases to worsen during these periods. However, there are also some evidences with conflicting
results. Therefore, the effect of earthquakes on cardiovascular diseases has not been clearly demonstrated yet.
Conclusions: Even survivors of earthquakes without physical injury are exposed to stress secondary to both in-
ternal and external factors. Studies indicate that individuals who are involved in the earthquake process may have
adverse effects on cardiovascular health in the short and long term. Therefore, it is important to take necessary

precautions and create appropriate conditions, especially in people with cardiovascular disease..
Keywords: Earthquake, myocardial infarction, hypertension, sudden cardiac death.

The phenomenon of shaking the surface of the Earth through
which the vibrations that occur suddenly due to fractures in the
earth's crust spread as seismic waves is called an earthquake. Earth-
quake is an unavoidable natural event.! Since the formation of the
world, earthquakes have occurred consecutively in seismically ac-
tive regions, resulting in the destruction of millions of people and
their shelters. Even if individuals who have experienced the earth-
quake process survive the process without physical injury, it is in-
evitable that there will be psychological effects. These individuals
have to cope with the injuries and deaths of not only their families
but also their friends and relatives, and they have to stay in emer-
gency shelters and small-scale temporary housing or their relatives'
homes for days or months.2 For these reasons, individuals experi-
encing the earthquake process are exposed to acute and subacute
psychological stress.3
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Stress affects the autonomic nervous system, hypothalamus-pitui-
tary-adrenal axis by causing an allostatic load in the body in the long
term and this causes effects on the cardiovascular, metabolic and
immune systems. Being exposed to constant stress also causes less
or more activation in the allostatic system, leading to disruptions in
body regulation.# In other words, stress can harm the body by af-
fecting the body physiology.5 The magnitude of the threat, or the se-
verity perceived by the individual, determines the magnitude of the
individual's stress response to internal or external challenges.*
Emotional or physical stress can affect acute and chronic diseases.t
10 Unexpected natural events such as earthquakes can cause cardio-
vascular events by causing acute, subacute and chronic stress.3 In
this review, we aimed to compile the effects of the earthquake on
the cardiovascular system.

Myocardial infarction is one of the most important causes of mortal-
ity and morbidity. In addition to well-known risk factors for myo-
cardial infarction such as diabetes mellitus, hypertension, smoking,
factors such as winter season, infections, physical exertion, insom-
nia and nervousness can also trigger myocardial infarction.11-14
Studies draw attention to the fact that unexpected natural events
can also trigger myocardial infarction.1516 There are conflicting
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results in studies investigating the relationship between earth-
quakes and acute coronary syndrome.

The Great East Japan Earthquake with a magnitude of 9.0 and sub-
sequent tsunami on March 11, 2011, severely damaged the region.
During this period, the incidence of acute coronary syndrome in Fu-
kushima Prefecture was studied. While no increase was observed in
the incidence of acute coronary syndrome in all districts in this
study, an increase was observed in the incidence only in Iwaki dis-
trict in the subgroup analysis.17 In a study conducted in patients
with ST-elevation myocardial infarction in Iwate Prefecture, when
the patients during the 2011 earthquake and the patients in the
same time period in 2010 were examined, it was stated that there
was no difference in the number of patients presenting with myo-
cardial infarction, but the rate of percutaneous coronary interven-
tion decreased and in-hospital mortality increased.é¢ Another study
conducted in Miyagi Prefecture showed that acute coronary syn-
dromes increased in the early period but tended to decrease after 2-
3 weeks.18 Tanaka et al.1% reported that the incidence of acute coro-
nary syndrome increased in the first 4 weeks after the earthquake
and then returned to its normal course. This study also examined
the aftershocks of the main earthquake and the incidence of acute
coronary syndrome during this period. As a result, it was seen that
there is a positive correlation between seismic scale and admissions
due to acute coronary syndrome.l® In a single-center study by
Nozaki et al.20, it was stated that there was a significant increase in
patients with acute coronary syndrome who applied to the emer-
gency department when compared to previous years. Again, an-
other study conducted in Iwate Prefecture compared the years
2009-2010 before the earthquake with the earthquake period and
afterwards until 2014, and in this study, the areas affected by the
earthquake and tsunami were divided into high impact zone and
low impact zone. In this study, the number of non-fatal myocardial
infarctions did not change according to years in both the high impact
zone and the low-impact zone. The number of fatal myocardial in-
farctions did not change over the years in the low-impact zone.
However, while fatal myocardial infarction increased significantly in
the high impact zone compared to the predisaster period, this sig-
nificant difference continued in the following 2012-2014 years.2! In
some studies conducted during the Hanshin-Awaji (1994), Athens
(1981), The Noto Peninsula (2007) earthquakes, it was found that
hospital admissions secondary to acute coronary syndrome in-
creased after the earthquake.22-2¢ When the relationship between
the Newcastle earthquake (1989) and the incidence of myocardial
infarction was examined, a statistically significant increase was not
found in terms of fatal and non-fatal myocardial infarction, although
there was a numerical increase.25

Brown et al.26, in their study published with the hypothesis that the
earthquake time and being awake or asleep may be important in
acute coronary syndrome, compared the 1989 Loma Prieta and
1994 Northridge earthquakes; they suggested that the incidence of
acute myocardial infarction when people were awake in the Loma
Prieta earthquake at 05.04 pm was lower than the Northridge earth-
quake which occured at 04.31 am. A similar result was found in the
Christchurch earthquakes. In the Christchurch earthquake, which
happened at 4.36 am in 2010, the number of applications due to ST
elevation myocardial infarction increased in the first two weeks, but
a similar pattern was not found after the earthquake at 12.51 pm in
2011.27

The intense stress caused by earthquakes can activate the sympa-
thetic system and the renin-angiotensin aldosterone axis, leading to
myocardial damage and cardiac adverse outcomes. Sympathetic ac-
tivity triggered by mental stress may trigger myocardial ischemia,
especially in individuals with basal coronary artery disease.13.28 In
addition, interrupting antiischemic or antiaggregant treatment may
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lead to an increase in the incidence of acute coronary syndrome in
the early post-earthquake period, as patients using drugs for coro-
nary artery disease may have problems in accessing the drug after
the earthquake. In the long term, it can be expected that there will
be a chronic stress environment in earthquake survivors as they
lose their relatives and accommodation opportunities. Studies have
shown that there is an increase in waist circumference, body-mass
index, weight, Hemoglobin Alc levels, decrease in HDL levels, dete-
rioration in physical activity, mental health and socioeconomic sta-
tus, especially in those who had to relocate after the earthquake.229
Worsening of cardiovascular risk factors may also lead to increases
in cardiovascular diseases in the long term.

When Nozaki et al.20 compared the congestive heart failure patients
admitted to the emergency department in the 3-week period follow-
ing the 2011 Great East Japan Earthquake with the number of pa-
tients admitted in the same weeks in 2009 and 2010, they found a
significant increase in the number of patients presenting with this
diagnosis after the earthquake. In their study, Aoki et al.18 showed
that admissions to hospital with heart failure increased after the
earthquake and that the applications entered a decreasing trend
only in the 6th week of the event. Major events such as earthquakes
can activate the sympathetic system and cause high blood pressure
and heart rate.3031 In addition, during this period, the habits of pa-
tients such as eating and salt intake change due to unsuitable condi-
tions.!8 In addition, during this period, it becomes difficult for pa-
tients with heart failure to access the drugs they regularly use. Apart
from these, infectious diseases may increase due to the deteriora-
tion of accommodation opportunities, and the possibility of decom-
pensation of heart failure patients increases with increasing infec-
tions.32 For these reasons, hospital admissions of heart failure pa-
tients can be expected to increase after major natural disasters. Af-
ter natural disasters, if suitable accommodation environments,
proper nutrition, access to medicines, and hygienic environment are
provided, worsening due to heart failure will be prevented.33

Disasters are a serious source of stress for the body. With stress,
physiological mechanisms are activated in the body, the sympa-
thetic system and hypothalamic-pituitary-adrenal axis are acti-
vated, and the release of catecholamines and cortisol in the blood
increases.34 With this mechanism, an increase in blood pressure and
an increase in hypertension and related cardiovascular events are
expected in individuals under stress.35

In a study conducted during the Hanshin-Awaji earthquake, it was
observed that hypertension patients with normally controlled blood
pressure had high blood pressure in the 7-14 days after the earth-
quake, but regressed to the normal limits in the following 4-6
months.36 Nishizawa also stated that blood pressure increase is
transient after earthquakes and it mostly return to normal levels af-
ter the fourth week.37 The post-earthquake elevation in blood pres-
sure may be permanent in the elderly, those with chronic renal fail-
ure and microalbuminuria, metabolic syndrome or obese pa-
tients.37-39

In addition to the acute, subacute and chronic stress caused by the
earthquake, dietary and salt intake habits may change, alcohol in-
take may increase, and weight gain may occur, which may cause
metabolic disorders in the long term. This may lead to an increase
in chronic diseases.22940 A study examining the incidence of post-
earthquake hypertension in the long term was conducted by Ohira
et al.4! after the Great East Japan earthquake. When the individuals
who were evacuated after the earthquake in Fukushima were exam-
ined in the 2-year follow-up, it was observed that the development
of hypertension increased especially in males. Also Kobari et al.40, in
their 7-year follow-up study after the Great East Japan earthquake,
stated that the development of hypertension increased in
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earthquake victims. It has been determined that the reasons for this
increase are the development of obesity in the affected individuals,
the increase in alcohol consumption and evacuation from their set-
tlements.

The increase in cardiovascular-related deaths after major earth-
quakes has been discussed in previous studies.232542 When the
1994 Northridge earthquake was examined, it was determined that
the incidence of sudden cardiac death in earthquake patients in-
creased by 5 times on the day of the earthquake compared to previ-
ous years.*2 In the 1981 Athens earthquake, it was determined that
sudden cardiac deaths increased in the first days after the earth-
quake.43 In a similar study by Klooner et al.44, it was determined that
cardiac deaths increased within 14 days after the earthquake, and
then decreased. During the Hanshin-Awaji earthquake, the inci-
dence of cardiac death remained high for 4 months and then re-
turned to normal limits.#5 In a study conducted in a single center in
Iwake Prefecture during the Great East Japan earthquake, although
an increase was found in the number of out-of-hospital cardiac ar-
rests in the 3-week period after the earthquake, the difference was
not statistically significant.20

It has been suggested that the mechanism underlying the increase
in cardiac deaths after physical or emotional stress is the increased
release of catecholamine and hypercoagulability factors after stress,
which in turn may lead to coronary artery thrombosis by causing
plaque rupture.4246-48 Emotional stress-induced myocardial ische-
mia and triggering of severe arrhythmias are likely to be the under-
lying mechanisms.*2

Major natural events such as earthquakes cause serious loss of life
and property, especially if the construction is not suitable for earth-
quakes. The survivors are exposed to life-threatening health prob-
lems, both secondary to trauma and organ damage. Survivors of the
earthquake without physical injury are exposed to acute and
chronic stress due to the earthquake, loss of life of their relatives,
and having to leave their settlements. Studies have shown that there
is an increase in cardiovascular diseases in the short and long term
in individuals who have experienced earthquakes. The reasons for
this increase may be the activation of the autonomic nervous system
due to physical and mental stress, increase in blood pressure, ina-
bility to reach the medications they take routinely due to chronic
diseases, and increase in salt intake as a result eating preserved
food. In the light of this information, minimizing the post-earth-
quake stress and taking the necessary precautions for the continua-
tion of appropriate health services, especially in individuals with un-
derlying cardiovascular disease, will minimize the damage due to
cardiovascular diseases.
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Abstract \
Aim: In this study, we aimed to evaluate the choroidal and macular thicknesses according to clinical activity score
in thyroid eye disease patients who were inactive period and to compare them with healthy controls.

Methods: For this purpose, 40 eyes of 40 thyroid eye disease patients and 40 healthy controls were included.
Subfoveal, temporal, nasal, choroidal thickness measurements and central foveal thickness measurements were
performed with spectral-domain optical coherence tomography (SD-OCT). Similar measurements were compared
with an equal number of controls.

Results: The mean clinical activity score (CAS) of thyroid eye disease was 1.25 + 0.47 and the mean Hertel
exophthalmometer results were 21.6 + 2.4 millimeters (mm). The mean central foveal thickness was 285.3 + 15.2
pum, mean subfoveal choroidal thickness was 285.42 + 81.3 um, mean temporal choroidal thickness was 265.6 +
57.5 um, and mean nasal choroidal thickness was 232.1 £ 71.7 um. There is a statistically significant difference
between subfoveal and temporal choroidal thickness between both groups p=0.014 and p=0.008, respectively.
Conclusions: In conclusion, the central foveal thickness of patients with thyroid eye disease did not differ from
healthy controls, whereas subfoveal and temporal choroidal thickness were higher than controls. There is a need

for large-scale and long-term studies on the cause and long-term effects of these differences.
Keywords: Choroid; Macula, ophthalmopathy, optical coherence tomography, thyroid

Thyroid eye disease (TED) is an autoimmune disease
characterized orbital adipose tissue proliferation, inflammation of
the orbital connective tissue and extraocular muscles enlargement
resulting cause an enhancement in orbital tissue volume. TED is
observed in roundly 30% of patients with Graves disease and 2% of
patients is observed with thyroiditis.! Although most patients with
TED have mild symptoms, about 3 to 5% patients may develop a
more severe form. Clinical signs of TED include dry eye, exposure
keratopathy, proptosis, diplopia and decreased visual acuity.2-4
Some studies on retinal changes in TED patients have recently
appeared, including publications on choroidal thickness and its
association with macular degeneration.59 TED patients were
evaluated according to the Mourits et al. developed Clinical Activity
Classification System (CAS) classified as active and inactive in 1989.
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A total of seven parameters are queried in this evaluation system.
In this scoring system, each parameter is assigned a score, and if the
overall score is three or more, the disease is considered to be in the
active phase. Criteria; 1) Spontaneous bulbar or retrobulbar pain for
the last four weeks, 2) Pain with looking up or down, 3) Redness of
the eyelids, 4) Redness of the conjunctiva, 5) Swelling in the
caruncle or plica, 6) Swelling of the eyelids and 7) Conjunctival
swelling.10

In this study, we aimed to estimate the choroidal and macular
thickness (according to clinical activity score) in cases with TED
who weren'’t in the active complaint period and to compare them
with healthy controls.

This retrospective study included 40 eyes of 40 patients (group 1)
admitted to the Endocrinology and Ophthalmology Outpatient
Mersin City Hospital between 01 February 2019 and 01 February
2022. Forty healthy controls (group 2) of similar age group were
included. Written informed consent was obtained from all
participants. This study approved from the Clinical Studies Ethics
Committee of Mersin City Hospital (2021 / 799 - 29/12/2021). The


https://orcid.org/0000-0003-0329-0931
https://orcid.org/0000-0003-2112-1162
https://orcid.org/0000-0003-4909-7467
https://orcid.org/0000-0002-5223-4365

Ozer et al Volume 7 Issue 2 2024

study was conducted in agreement with the Declaration of Helsinki.
Subfoveal, temporal, nasal, choroidal thickness evaluation and
central foveal thickness evaluation of the right eyes of all
participants were performed, independently, by an educated
technician using Heidelberg Spectralis (Heidelberg Engineering,
Heidelberg, Germany) spectral-domain optical coherence
tomography (SD-OCT). Similar measurements were compared with
an equal number of controls.

Exclusion criteria: Greater than (- 5.00) diopters myopia (D) or
greater than (+ 3.00) diopters (D) hyperopia, anomaly of optic disc,
vitreoretinal interface disease, retinal vascular and degenerative
diseases, corneal and lens opacity, previous ocular surgery,
neurologic diseases, use of cardiovascular drugs, amblyopia,
diplopia, uveitis, enlarged extraocular muscles confirmed by orbital
magnetic resonance imaging (MRI) and keratitis. A detailed history
was taken from all patients and comprehensive ophthalmologic
examination with slit lamp biomicroscopy, intraocular pressure
measurement and fundus examination was performed.

The level of proptosis was evaluated with Hertel
exophthalmometer. All patients were also evaluated using orbital
MRI to observe extraocular muscle involvement.

Statistical analysis of this study data was performed with SPSS
24.0 package program (IBM Corp, Armonk, NY, USA). Categorical
variables were epitomized as number, percentage and continuous
variables as mean * standard deviation (minimum - maximum).
Normal distribution of continuous variables was checked by
Shapiro-Wilk test. Student's t test, was used to compare the means
of two independent groups for the variables that conformed to
normal distribution. Connection between categorical variables were
investigated by Chi-Square analysis. Statistical significance level
was taken as p < 0.05 for all comparisons.

In this study, the mean age of the 40 patients (group 1) was 52.1
+ 14.2 years (37-66 years), while the mean age of the 40 healthy
controls (group 2) was 51.2 + 13.4 years (37-66 years). Group 1
consisted of 17 males (42.5%) and 23 females (57.5%). Group 2
consisted of 21 males (52.5%) and 19 females (47.5%). Both groups
were similar in terms of demographics (p=0.166 and p=0.371,
respectively) (Table 1).

Demographic data of study participants

Group 1 Group 2
p
(n=40) (n=40)
Age (years) 521+14.2 512+134 0.166
Male 17 (42.5%) 21 (52.5%)
0.371
Female 23 (57.5%) 19 (47.5%)

The clinical profile of group 1 showed hyperthyroidism in 25
(62.5%), euthyroidism in 7 (17.5%) and hypothyroidism in 8 (20%)
patients. In addition, thyroid function tests revealed a mean thyroid
stimulating hormone (TSH) level of 3.3 + 1.8 (1.5 - 5.1) mIU/L, a
mean free thyroxine (T4) level of 1.6 + 0.6 (1.0 - 2.2) ng/d], and a
mean free triiodothyronine (T3) level of 4.4 + 1.2 (3.2 - 5.6) ng/dL.
(Table 2)
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The mean clinical activity score for group 1 was 1.25 + 0.47 and
the mean Hertel ophthalmometry was 21.6 + 2.4 (19.2 - 24.0)
millimeters. Mean intraocular pressure (I0P) was 16.3 +3.9 (12.4 -
20.2) mm Hg. The mean of IOP in the group 2 was 15.8 + 3.1 (12.7 -
18.9) mm Hg. This difference was not statistically significant
(p=0.253).

Clinical profiles and thyroid function tests of the patients

Group 1 (n = 40)

Hyperthyroid 25 (%62.5)
Euthyroid 8 (%20)
Hypothyroid 7 (%17.5)
TSH 3.3+ 1.8 mlUL
fT4 1.6 + 0.6 ng/dL
fT3 4.4 +1.2 ngldL

TSH: Thyroid Stimulating Hormone, T4: thyroxine, T3: triiodothyro-
nine

In group 1, mean foveal thickness was 285.3 + 15.2 (270.1 - 300.5)
um, mean subfoveal choroid thickness was 285.42 + 81 (204.4 -
366.4) um, mean temporal choroid thickness was 265.6 + 57.5
(208.1 - 323.1) um, mean nasal choroidal thickness was 232.1 *
71.7 (160.4 - 302.8) um.

In group 2, the mean foveal thickness was 288 + 16.1 (272.1 -
304.1) pm, the mean subfoveal choroid thickness was 251.1 + 57.4
(193.7 - 308.5) um. The mean temporal choroid thickness was
233.7 + 51.3 (182.4 - 285.0) um, and the mean nasal choroid
thickness was 221.1 * 599 (172.2 - 281.0) pum. There is a
statistically significant difference between subfoveal choroidal
thickness and temporal choroidal thickness between both groups
(p=0.014 and p=0.008, respectively). (Table 3)

Central foveal and choroidal thickness of the participants

Group 1 (n=40) | Group 2 (n=40) p
Central FT (um) 285.3+15.2 288 + 161 0.317
Subfoveal CT (um) 285.4+81.3 25111574 0.014
Temporal CT (um) 265.6 + 57.5 233.7+51.3 0.008
Nasal CT (um) 2321717 221.1+£59.9 0.106

FT: Foveal thickness CT: Choroidal thickness

Thyroid eye disease is an autoimmune disease involving many
factors. Inflammatory events occur more frequently during the
active phase, whereas fibrosis of the orbital tissue predominates
during the inactive phase [8]. Studies have shown that changes in
choroidal thickness occur in orbital inflammatory and systemic
diseases due to choroidal inflammatory cell infiltration, increased
exudate, increased vascular leakage, and altered orbital blood
flow.5-7 In TED patients, orbital fibroblasts overexpressing thyroid-
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stimulating hormone receptors and insulin-like growth factor-1
receptors play an important role in orbital inflammation,
extracellular matrix production, and adipocyte and myofibroblast
differentiation. plays. Inflammatory cells normally infiltrate the
orbital adipose tissue and extraocular muscles, and under the
influence of inflammatory mediator cytokines, cause orbital stromal
edema and extraocular muscle hypertrophy. It has been reported
that orbital venous drainage is reduced in TED patients and that the
reason for orbital venous flow reduction is elevated retroorbital
pressure above normal venous pressure. It has been hypothesized
that compression exerted by blood flow within the orbital space,
restricted by reduced orbital venous outflow, may be associated
with increased choroidal thickness.!+16 We found that the
intraocular pressure values in the patient group were higher than
those in the control group. In the same study, foveal thickness was
thinner in the patient group compared to the control group. In our
study, the difference in intraocular pressure between patient and
control groups was not significant.! In our study, foveal thickness
and intraocular pressure were similar between patient and control
groups. Elongation of the optic nerve and sclera, with or without
muscle involvement, can increase the measured intraocular
pressure when the thyroid gland is active or inactive. Macular
thickness can be affected by changes in intraocular pressure.
Ganglion cell damage in the macula was confirmed in a study by Wu
et al. Demonstrated in patients with high intraocular pressure [13].
Macular thickness increases within a month due to the reduction in
intraocular pressure after glaucoma filtration surgery. They
hypothesized that this was due to the physiological response of the
retina to a sudden drop in intraocular pressure. As no differences in
intraocular pressure were observed in our study, there are no
differences in foveal thickness.

Sen et al. the Graves' disease group was found to have higher
intraocular pressure values than the control group (p=0.01).12
Similarly, Wu et al. found higher intraocular pressure values in the
patient group compared to the control group.!3 The reason the
results differ from the literature is that the number of patients
included in the study was relatively small and patients were
inactive. In a study by Ozcan et al., subfoveal choroidal thickness
was higher in the patient group than in the control group. Most
patients in this patient group were clinically inactive, and it was
reported that the increased subfoveal choroidal thickness may be
due to the venous occlusion observed in the patient group.8 In
another study, Charshukan et al. They found that subfoveal
choroidal thickness increases in active TED patients compared with
controls, whereas subfoveal choroidal thickness does not change in
non-active TED patients compared with controls.2 In our study,
similar to other literature studies, we found that the inactive TED
group had higher subfoveal choroidal thickness than the healthy
control group. Increased choroidal thickness in our study has been
linked to venous occlusion, periorbital and retroorbital tissue
inflammation, vascular macro- and microanatomical alterations due
to proptosis, and consequent possible ischemic causes in the
pathogenesis of TED. It is hypothesized that it is due to. Limitations
of this study include the small number of patients, the lack of
automation in the measurements of foveal and choroidal thickness,
the lack of subgrouping of patients according to different clinical
findings, and the lack of IOP and foveal thickness. and lack of
correlation analysis with foveal thickness. It does not evaluate the
best visual acuity.

In conclusion, foveal thickness in patients with thyroid eye
disease did not differ from that in healthy controls, but subfoveal
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and temporal choroidal thicknesses were thicker than in healthy
controls. Large-scale, long-term studies are needed on the causes
and long-term effects of these differences.

This study approved from the Clinical Studies Ethics Committee of
Mersin City Hospital (2021 / 799 - 29/12/2021).

The authors declare that they have no financial conflict of interest
with regard to the content of this report.

The authors received no financial support for the research, au-
thorship, and/or publication of this article.

All authors contributed equally to the article. All authors read
and approved the final manuscript.
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Abstract

Aim: To investigate the effect of synchronous transurethral surgeries or transrectal prostate biopsy on
complications in endoscopic bladder stone treatment.

Methods: Between January 2016 and December 2021, 402 patient who aged 18 years and older, underwent
endoscopic bladder stone surgery were retrospectively analyzed. 345 patients were included in the study, after
the exclusion criteria were determined. Patients were divided into 2 groups according to the applied surgical
treatments. Group 1(n=174) involved patients who underwent endoscopic bladder stone surgery alone and Group
2(n=171) who underwent TUR-P/TUIP/DVIU or TUR-BT or URS or TRUS-BX in the combination with endoscopic
bladder stone treatment. Age, etiology, surgical treatments, operation times, hospitalization times and
postoperative complications were compared.

Results: Mean age of the patients was 60 (SD=15, range=18-93) years. Mean (SD) stone size was measured as 3
(2.2) cm. There was no difference in patient age and stone size between the groups. Complications of both Clavien
2 and above, Clavien 3A and above were statistically significantly higher in Group 2 (p=0,019; p=0,030). There
was no relationship between complications and comorbidities. Operation and hospitalization times were
statistically significantly shorter in Group 1 (p= 0,033; p=0,020).

Conclusions: We observed an increase in early postoperative complications in TUR-BT or TRUS-BX surgeries
performed synchronously with bladder stone treatment. Therefore, patients may need additional postoperative
endoscopic procedures and may prolong hospitalization time.

Keywords: Image-Guided Biopsy, postoperative complications, transurethral resection of prostate, urinary

bladder calculi

Bladder stones contain 5% of all urinary tract stones?. Peak age is
61 years in adulthood and incidence is higher in developing coun-
tries23. In developed countries, bladder stones are responsible for
8% of deaths due to urolitiasis*. Removal of bladder stones by pre-
ferring invasive techniques has been widely adopted to reduce the
risk of complications and shorten hospital stay.
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Therefore, transurethral cystolitotripsy (TUCL) and percutaneous
cystolitotripsy are considered to be more preferred approaches
than other methods. Although the main goal in the treatment
process is the removal of stones; resolution of the predisposing
disease is as important as preventing the formation of new stones in
the bladder. Several procedures can be performed in a single session
due to comorbidities, difficulties in anesthesia preparations,
avoiding repetitive hospital stays and additional costs. However,
doing several processes at the same time is not always innocent. In
our study, we aimed to investigate the results of concomitant
additional procedures performed with endoscopic surgical
treatment of bladder stones.
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The study was started after the approval of the ethics committee
(29/11/2021-125/04). Patients who underwent endoscopic
bladder stone treatment were scanned between January 2016 and
December 2021 retrospectively. Data from a total of 402 patients
were accessed. The study was planned retrospectively and carried
out in accordance with the Declaration of Helsinki. Patients who are
younger than 18 years, who were not treated with TUCL and who
used pneumatic lithotripter during cystolitotripsy were excluded
from the study. At the conclusion, 345 patients were enrolled in the
study. Etiology, comorbidities, demographic information, previous
procedures, surgical techniques, bladder stone number and size,
operation time, hospital stay, postoperative complications and
laboratory results retrospectively reviewed from electronic medical
records according to inpatient and outpatient history.
Complications are classified as Clavien Dindo classification5.
Operations were started by entering the external meatus with 20F
cystoscopy. Patients who have urethral strictures were undergo
internal urethrotomy. After that procedure, the operation was kept
on using 20F cystoscopy again. In all patients, undergo transurethral
laser lithotripsy after the evaluation of prosthetic urethra, bladder
neck, ureteral orifices and bladder walls. A second synchronous
procedure was applied after completion of a bladder stone, who
would undergo transurethral prostatectomy (TUR-P), transurethral
prostate incision (TUIP), transurethral resection of bladder tumor
(TUR-BT), and retrograde intrarenal surgery (RIRS)/
urethrorenoscopy (URS).

Patients who undergo ultrasound guided transrectal prostate
biopsy (TRUS-BX) were positioned in a lateral fetal position after
TUCL was performed under general anesthesia. After the operation,
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all patients received a urethral catheter insertion. Additionally,
patients who underwent synchronous RIRS/URS had a double ]
stent inserted. According to the treatments administered, the
patients were partitioned into 2 groups. Group 1 includes patients
who had undergone only TUCL (n=174) and group 2 included
patients who had undergone synchronous endoscopic treatment
with TUCL (Table-1.). Groups were compared for both Clavien 2 and
above, Clavien 3A and the above complications. Operation times and
hospital stay for groups and complications of the endoscopic
treatment procedures were compared.

Statistical analysis was conducted using Pearson chi-square and
Fisher’s exact test. A significance level of p<0.05 was considered
statistically significant. The analysis was carried out using SPSS
version 15.0 (SPSS Inc., Chicago, IL, USA).

Between 2016 and 2021, 345 patients who underwent TUCL for
bladder stones were included in the study. Mean age of the patients
was 60 (SD=15.00, range=18-93) years. The mean (SD) stone size
was 3 (2.2) cm. When the etiology of the bladder stones were exam-
ined, it was found that 68.4% of the causes developed as obstructive,
8.1% as non-obstructive (neurogen) causes, 19.1% were secondary
to migratory stones and 4.3% were secondary to a foreign body in
the bladder. Patients underwent 5 different surgeries. The number
of the patients who underwent TUCL, TUCL+ (TUR-P/IOU/TUIP),
TUCL+TUR-BT, TUCL+(RIRS/URS), TUCL+TRUS-BX was 176, 109,
14, 22, 27 respectively (Table-1).

Demographic data, the relationship of operation groups with length of hospital stay and duration of operation.

Patients n:345
Age (year) 60 (SD=15, range=18-93)
Gender 329M16 F
Etiology
e Obstructive 236 (68.4%)
e Non-obstructive (neurogenous) 28 (8.1%)
e  Migratory stone 66 (19.1%)
e  Foreign body 15 (4.3%)
Operation type
Group 1 1: TUCL 174(0.4%)
2: TUCL + (TUR-P/DVIU /TUIP) 108 (31.3%)
Group 2 3: TUCL + TUR-BT 14 (4.1%)
P 4: TUCL + (RIRS/URS) 22 (6.4%)
5: TUCL + TRUS-BX 27 (7.8%)
Group 1 Group 2 p
Stone size (cm) (Mean [SD]) 2.8(2.1) 3.1(2.3) 216
Operation time (min) (Mean [SD]) 51(23) 81(27) 033
Hospital stay (day) (Mean [SD]) 1.9(1.9) 3.1(2.8) .020

M: Male, F: Female, TUCL: Transurethral cystolithotripsy, TUR-P: Transurethral resection of the prostate, DVIU: Direct vision internal optic urethrotomy
TUIP: Transurethral incision of the prostate, TUR-BT: Transurethral resection of the bladder tumor, RIRS/URS: Retrograde intrarenal surgery/ Ureterorenoscopy

TRUS-BX: Transrectal ultrasound guided prostate biopsy
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Association of operation groups with Clavien >2 complications

Complications Clavien 22

p
() (+)
Group 1 1:TUCL 156(45.2%) 18(5.2%) 174(50.5%)
2: TUCL +( TUR-P/ DVIU/ TUIP) 92 16(4.6%)
3: TUCL + TUR-BT
9 5(1.4%) 019
4: TUCL + (RIRS/URS) 2 138(45%) 205%) 33(9.5%)  171(49.5%)
Group 2 )
5: TUCL + TRUS-BX 17 10(2.9%)
Total 294(85.2%) 51(14.7%) 345(100%)

TUCL: Transurethral cystolithotripsy, TUR-P: Transurethral resection of the prostate, DVIU: Direct vision internal optic urethrotomy
TUIP: Transurethral incision of the prostate, TUR-BT: Transurethral resection of the bladder tumor, RIRS/URS: Retrograde intrarenal surgery/ Ureterorenoscopy,

TRUS-BX: Transrectal ultrasound guided prostate biopsy

Clavien 2 and above complication rates were 5.2% and 9.5% for
groupl and group 2 respectively. Clavien 3A and above
complication rates were 3.5% and 7.2% for groupl and group 2
respectively. Complication rates were significantly higher in group
2 (p=.019 ve p=.030) (Table-2,3).

When TUCL and TUCL+ (TUR-P/IOU/TUIP) were compared in
subgroup analysis, no difference was observed between both
Clavien 2 and above, Clavien 3A and the above complications
respectively. When subgroups were examined in group 2, it was
observed that Clavien 3A and the above complications were mostly
caused by bladder perforation or impaired urinary drainage. It was
observed that 5 of 9 patients who underwent TUCL + TUR-BT
required additional endoscopic intervention due to hematuria
(Table-3).

Clavien 3A and the above complications were detected in 6 of 21
patients who underwent TUCL + TRUS-BX. Following removal of the

postoperative urinary catheter, a percutaneous cystostomy catheter
was inserted in one patient due to the development of acute urinary
retention. Cystoscopy was performed on five patients due to
hematuria. Clavien 2 and the above complications were examined,
it was observed that complication rates of the patients increased
from 1.7% to 2.9% and hospital stay was prolonged due to the need
for antibiotic treatment in 5 patients with post-procedure fever and
urosepsis.

There was no difference in stone sizes between the groups (Table-
1). The incidence of both Clavien 2 and above, Clavien 3A and the
above complications, was significantly higher during the fracture of
multiple stones compared to a single stone (p=.018; p=.011).

It was determined that both the operation time and the length of
hospital stay were significantly longer in group 2 (p=.033; p=.020)
(Table-1).

Relation of operation groups with Clavien >3A complications.

Complications Clavien 23A

o 5 —
74
Group 1 1-TucL (46.9%) (3.5%) (50.5%)
2: TUCL +TUR-PIDVIU/TUIP) % 13
(27.8%) (3.7%)
3: TUCL + TUR-BT 9 5 030
Sroup 2 (2.6%) 146 (1.4%) 25 171 :
4: TUCL + (RIRSIURS) 20 (42.3%) 1 (7.2%) (49.5%)
(5.8%) (0.2%)
5: TUCL + TRUS-BX 21 6
(6.1%) (1.7%)
ol 308 3 345
(89.2%) (10.7%) (100%)

TUCL: Transurethral cystolithotripsy, TUR-P: Transurethral resection of the prostate, DVIU: Direct vision internal optic urethrotomy
TUIP: Transurethral incision of the prostate, TUR-BT: Transurethral resection of the bladder tumor, RIRS/URS: Retrograde intrarenal surgery/ Ureterorenoscopy,

TRUS-BX: Transrectal ultrasound guided prostate biopsy
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Bladder stones may occur primarily but often occur as a result of
a concomitant predisposing disease. Bladder outlet obstruction,
neurogenic lower urinary tract symptoms, foreign body, chronic
bacteriuria and kidney stones were some of the reasonsé. Bladder
outlet obstruction in adults is the most common cause of bladder
stone formation, accounting for 45-79% of bladder stones”8. For
this reason, bladder stones are often not treated alone. It is usually
performed synchronously with TUR-P, IOU or an additional surgical
procedure?.

Cystolithotomy is the most effective method in the treatment of
bladder stones. However, in this method, the duration of
catheterization and hospital stay are longer compared to minimally
invasive methods?0. It is known that blood transfusion may be
needed when open prostatectomy with cystolithotomy is
performed. Hematuria and related complications may develop in
the postoperative period. Amid advancing technology, minimally
invasive techniques have gained widespread acceptance for their
ability to mitigate the risk of complications, shorten hospital stays,
and expedite recovery times.11 In both adults and children, TUCL
provides a high stone-free ratio, and appears to be safe with a very
low risk of complications, major post-operative and late
complications. Long-term urethral stricture development in
transurethral interventions has not been reported with supporting
evidence. In the literature, there are studies demonstrating that
urethral stricture develops at a rate of 2.9% to 19.6%, respectively,
at 12 to 24 months follow-up11-13,

In our study, the incidence of both Clavien 2 and higher, Clavien
3A and higher complications of multiple stones were significantly
higher compared to single stones. The literature lacks studies on the
analysis of single or multiple stone processes. Due to limited data, it
is difficult to advise an opinion on the complications caused by
multiple stones for today. However, it is thought that the size of the
multiple stones is larger than the single stone, and therefore
complications due to the prolongation of the operation time are
more common. The findings of the study must be corroborated by
clinical investigations. Studies comparing the safety of BPH and
bladder stone treatment in the same session and BPH treatment
alone showed no difference in terms of major complications?!2. In
synchronous procedures, no difference was found in complications,
except for urinary tract infections which were more frequent!4-16.
An observational study compared 321 patients who underwent
holmium laser enucleation of the prostate (HOLEP) and
synchronous TUCL+HOLEP. There was no difference in terms of
clinically significant perioperative and postoperative complications
in patients who underwent synchronous intervention, except for
postoperative early urinary incontinence and prolongation of
operation times!’. In our study, the complication rates of Clavien 2
and above, Clavien 3A and the above were found to be 5.2% and
3.5%, respectively, in patients who underwent TUCL, regardless of
stone size. However, we found that when a synchronous
interventional procedure is added to TUCL, complication rates
increase, operation times and hospital stays are prolonged. When
only TUCL and TUCL+ (TUR-P/IOU/TUIP) were compared in the
subgroup analyzes, no difference was observed in terms of
postoperative complications of both Clavien 2 and above, Clavien 3A
and above, in line with the literature. We found that the
complication rate of Clavien 3A and above in patients who
underwent TUCL+(TUR-P/IOU/TUIP) was 3.7%, similar to TUCL
alone. Although the results were similar, it is difficult to state that
the complications and hospital stays in group 2 increased due to the
synchronous procedure, since the subgroup patient distribution
was not standardized in our study. However, it seems that TUR-BT
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or TRUS-BX synchronized with TUCL increases complications.

Complications occurred in 35% (5/14) of TUR-BT patients who
were performed synchronously with TUCL. Patients in this group
required additional endoscopic intervention, mostly secondary to
impaired urinary drainage. The hypothesis for the increase in
complications is that small stone fragments are missed, or the
resection is not optimally performed as a result of loss of vision due
to bleeding of the tumoral tissue as a result of stone breakage. The
main reason for the need for additional intervention after the
operation is the combination of small tissue and clot fragments with
stone fragments and subsequent deterioration of urinary drainage.
In these patients, it should be tried not to contact the tumor tissue
with the laser during cystolitotripsy, and high negative pressure
should be avoided during the collection of stones. Although the
number of patients in the TUCL+TUR-BT group limits our
comparison with other patient groups, it seems that caution should
be exercised during a synchronous operation.

Clavien 3A and higher complications (6/27) were seen in 22% of
TRUS-BX patients who were performed synchronously with TUCL,
while the rate of Clavien 2 and higher complications was 37%
(10/27). After the procedure, antibiotic treatments were changed in
5 patients due to fever and suspected urosepsis. We observed that
the follow-up and hospitalization periods of the patients were
prolonged after the revision of antibiotic therapy. In addition, we
observed that in some patients who underwent TUCL+TRUS-BX, in
the early period after discharge, the patients applied to the
emergency room due to urinary infections and these patients
needed hospitalization again. Early infection rates were higher in
this patient group than in patients who underwent TUCL alone.
Although the stone analysis results of the patients were not
available, it can be concluded that simultaneous TRUS-BX increases
the infective complications, considering that the stones in these
patients develop as a result of bladder outlet obstruction and that
this group of stones is mostly infection stones!8. Although the small
number of TUCL+TRUS-BX patients limits our comparison with
other patient groups, it seems that synchronous operation increases
the risk of urinary infection at an early period. Therefore,
performing TUCL and TRUS-BX in different sessions in this group of
patients may be beneficial in terms of both hospitals stay and early
postoperative complications. However, these results need to be
supported by prospective randomized clinical studies.

Antibiotic revision due to high fever was performed on only one
patient who underwent RIRS/URS with TUCL, and the patient's
hospitalization time was prolonged. One patient required repeated
cystoscopy and additional endoscopic intervention due to
hematuria.

The limitations of our study are that the stone size, surgical
methods applied, and antibiotic prophylaxis are not standardized
for each group. However, we believe that we found results that could
be supported by prospective randomized clinical studies.

Considering the results of our study, TUCL is a reliable technique
regardless of stone size. TUCL+(TUR-P/IOU/TUIP) has similar
results with those who only had TUCL in terms of early
postoperative complications. Synchronous TUCL+RIRS/URS can be
done safely. Early postoperative complications increase in patients
undergoing synchronous TUCL+TUR-BT. These patients may need
additional postoperative endoscopic procedures and may prolong
hospitalization. Early postoperative complications increase in
patients undergoing synchronous TUCL+TRUS-BX. Infective
complications may develop in the postoperative period and the
duration of hospitalization may be prolonged accordingly.
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Therefore, if possible, TUCL+TRUS-BX should be performed in
different sessions.

The study was started after the approval of the Diskap1 Yildirim
Beyazit E&R Hospital ethics committee (29/11/2021-125/04).

The authors declare that they have no financial conflict of interest
with regard to the content of this report.
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thorship, and/or publication of this article.

All authors contributed equally to the article. All authors read
and approved the final manuscript.
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Abstract

Aim: This research links systemic inflammation and nutritional status with gastric cancer prognosis and postop-
erative outcomes.

Methods: Patients undergoing total gastrectomy for gastric adenocarcinoma (2015-2018) were categorized into
two: Low Lymphocyte-Albumin(LA) score (Group 1) and High Lymphocyte-Albumin score (Group 2). Demographics,
clinical data, operative outcomes, and survival rates were compared. The LA score's predictive ability for lymph
node positivity was assessed.

Results: Using a cut-off value of 6069.7, Group 1 had 59 patients (low value) and Group 2 had 45 (high value).
Hospital readmissions due to wound infections were higher in Group 1 (16.9% vs. 2.2%, p=0.041). Both groups
had similar tumor localization and total lymph nodes removed, but Group 1 had more positive lymph nodes (4 vs.
2, p=0.026). Survival rates were comparable (32.59 vs. 31.32 months, p=0.390).

Conclusions: Low LA scores correlate with a higher number of positive lymph nodes, serving as a postoperative

quality assessment indicator.

Keywords: Gastric Cancer, prognosis, complication, albumin, lymphocyte count

Main Points \
- Gastric cancer is the fifth most prevalent cancer worldwide, |
with a low 5-year survival rate of 20-40%. Its prognosis largely
depends on the disease stage at diagnosis.

- A composite index called LA, derived from lymphocytes and
albumin levels, has emerged as a potential prognostic marker
in other cancers, yet its relevance in gastric cancer remains
unexplored.

-This retrospective study analyzed 82 patients who un-
derwent gastrectomy for gastric cancer, assessing the pre-
dictive ability of the LA score for metastatic lymph nodes and
overall prognosis.

-While the LA score did not directly correlate with survival
rates in gastric cancer patients, a low LA score was associated
with a higher number of positive lymph nodes.

-The LA score, though not a direct predictor of survival, can
be a valuable marker in assessing lymph node metastasis in
gastric cancer and warrants further research.
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Gastric cancer is the fifth most common form of cancer worldwide,
and the third leading cause of cancer-related death after lung and
colorectal cancers. In 2018, 1.033.701 new cases were reported
globally as well as 782.685 gastric cancer-related deaths.! Despite
the use of multidisciplinary treatments, 5-year survival in gastric
cancer is still low, reported in the range of 20-40%.2
While the prognosis of gastric cancer is determined based on such
parameters as tumor localization, histological type, degree of
differentiation and lymphovascular invasion, the leading prognostic
factor is still disease stage at the time of diagnosis.3* These
parameters, however, remain insufficient for gastric cancer patients
due to the search for individualized diagnosis and medical
treatment. It is, therefore, necessary to identify prognostic markers
that can accurately predict the prognosis of gastric cancer.

It would be erroneous to attribute the progression or metastasis of
cancer solely to the behavior of tumor cells, as the nutritional and
immune statuses of the host also play an important role, and can be
assessed through a hematological examination.56

For instance, lymphocytes induce cytotoxic cell death and play an
important defensive role against cancer by inhibiting the
proliferation and migration of cancer cells.” Serum albumin level,
one of the most used parameters for the prediction of nutritional
status in patients, is also used for the assessment of cancer
progression and prognosis - a decreased albumin level has been
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linked to a shorter survival span in cancer patients.8

A recent research introduced the LA index, determined by the
equation: (LA) =lymphocytes (/L) x albumin (g/L). This index was
linked to lower survival rates in rectal cancer.> However, its
correlation with gastric cancer hasn't been explored yet.

In the present study we assess the ability of a combined LA
approach to predict the rate of metastatic lymph nodes and
prognosis in gastric cancer patients who had undergone curative
resection.

The research encompassed 120 patients who received total
gastrectomy for gastric cancer at the General Surgery Clinic of xxx
University's Faculty of Medicine from January 2015 to December
2018. The Ethics Committee of xxx University Faculty of Medicine
granted approval for this study. Informed consent was taken from
all the patients. A database was created through a prospective
review of patient files and hospital information system records, and
this database was used to make a retrospective analysis of the
patients. The study excluded patients who had palliative surgery,
were diagnosed with Stage IV gastric cancer, were below 18 years
old, were pregnant, had chronic inflammatory diseases like
tuberculosis or sarcoidosis, suffered from autoimmune or
hematological conditions, were on steroids for any purpose, or had
unavailable records. Remaining 82 patients were included in the
study.

The (LA) score was calculated using the formula of lymphocytes
(/L) x albumin (g/L) using the blood samples collected when the
patient was admitted for the operation. Based on the determined
cut-off value using ROC curve, patients were categorized into two
groups: Group 1 (Low LA) and Group 2 (High LA). The demographic
characteristics, Body Mass Index (BMI), comorbidities, ASA score,
neoadjuvant treatments, type and nature of the operation, tumor
localization, and pathological stage of the tumor of the patients in
both groups were recorded. The pathological tumor stage, total
number of lymph nodes and the number of metastatic lymph nodes,
duration of operation, mean blood loss, complications after surgery
as classified by the Clavien-Dindo system.?, rate of anastomotic leak,
length of postoperative hospital stay, 30-day mortality,
postoperative 30-day rate of unplanned hospital readmission and
overall survival rate were recorded and compared between the two
groups. The clinical value of the LA score in predicting postoperative
lymph node positivity was calculated.

The tumor-node-metastasis (TNM) staging system 2016 was used
for tumor staging.

An anastomotic leak was identified as a breach in the anastomotic
connection, determined through a mix of clinical, radiological, and
surgical methods.

The depth of tumor invasion was assessed preoperatively by
endoscopic ultrasound in suspected cases. All patient records
contained contrast-enhanced thoracic and upper and lower
abdominal computed tomography imaging for staging purposes.

IBM SPSS Statistics for Windows, version 24 (IBM Corp., Armonk,
N.Y., USA) package program has been used for statistical analysis of
the data. While evaluating the study data, besides the descriptive
statistical methods (mean, standard deviation, median, frequency,
ratio, minimum, maximum), Student's t test was used to compare
quantitative data, and Mann Whitney U test was used to evaluate
parameters that did not show normal distribution. Pearson's Chi-
squared test and Fisher's Exact test have been used to compare
qualitative data, Patients were divided into two groups according to
the mortality, and roc analysis was performed according to these
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groups. Diagnostic accuracy was evaluated using receiver operating
characteristic (ROC) curve analysis to assess the association of LA
with gastric cancer overall survival, multivariate Cox's proportional
hazard model was conducted to estimate Hazard ratios (HRs) and
their 95% confidence intervals (Cls). Kaplan-Meier analysis and Log
Rank test were used for survival analysis. The p<0.05 value was
considered statistically significant in the results.

A ROC analysis was performed, producing a ROC curve to set a
threshold for the LA score, resulting in a 56.4% area under the
curve. Based on the established LA cut-off value of <6069.7, patients
were deemed to have positive lymph nodes, showing a sensitivity of
51.85% and a specificity of 68%. These findings are detailed in Table
1 and Figure 1.

Using the 6069.7 cut-off value, the patients were classified as
lower and higher group. Group 1 comprised 59 patients (n =59) and
Group 2 comprised 45 patients (n =45).

Proposed cut-off values for significant parameters in lymph node
positivity

LA
AuC 0.564
95% Cl (%) 0.463-0.661
Cut-off >6069.7
Specificity 51.85
95% Cl (%) 37.8-65.7
Sensitivity (%) 68.0
95% Cl (%) 53.3-80.5
PPV 63.6
NPV 56.7
+LR 1.62
-LR 0.71
P 0.262

ROC analysis of LA analysis and positive lymph nodes
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In comparing the groups, the average age (p=0.77), female

proportion (p=0.313), and ASA score distribution (p=0.946) were
consistent. However, Group 2 had a notably higher BMI (p=0.005).
These findings are detailed in Table 2.
The rate of minimally invasive surgeries (p = 0.785), the distribution
of complications in accordance with the Clavien-Dindo classification
(p = 0.523), the rate of anastomotic leaks (p = 0.66) and the length
of postoperative hospital stay (p = 0.080) were similar in the two
groups (Table 3).

Patient characteristics

Group 1 Group 2

Low LA High LA P
Age (mean £ SD) 613167 560+118 0077
Female 18 (30.5) 18 (40)
Sex Male 41 (69.5) 27 (60) 0313
1 33 (55.9) 25 (55.6)
ASAscore 2 17 (28.8) 14 (31.1) 0.946
3 9(15.3) 6(13.3)
BMI (min-max) 23(16-40.3) 25(17.5-36)  0.050
Neoadjuvant  Not received 42 (71.2) 33(73.3) 0.829
CTx Received 17 (28.8) 12 (26.7) :

*p < 0.05 ASA- The American Society of Anesthesiologists CTx -Chemotherapy

Intraoperative and Postoperative Outcomes

Group 1 Group 2
Low LA High LA
Type of
ogzration Open 49 (83.1) 39(86.7) 0.785
Laparoscopic 10(16.9)  6(13.3)
220 210
Duration of operation (min) (170- (160- 0.223
500) 480)
1 10(16.9)  8(17.8)
Complications 2 32(542) 29(64.4)
(Clavien- 3A 10(16.9) 6(13.3)  0.523
Dindo) 3B 3(5.1) 0(0)
5 4(6.8) 2(4.4)
Anastomotic None 53(89.8) 40(88.9)
leaks Stump leak 2(3.4) 3(6.7) 0.666
Esophagojejunostomy 4 (6.8) 2(4.4)
I(_;:};qst? of postoperative hospital stay 0(4-46)  8(2-40)  0.080
None 47(79.7)  42(93.3)
30-day lleus 0(0) 2(4.4)
hospital Impaired oral intake 1(1.7) 0(0) 0.041
readmission Pneumonia 1(1.7) 0(0)
Wound site infection 10 (16.9) 1(2.2)

The two groups had a similar rate of neoadjuvant chemotherapy
(p = 0.829); the most common tumor localization was the antrum in
both groups (p = 0.607); the total number of lymph nodes removed,
and the lymph node positivity rate were similar in the groups, while
the number of positive lymph nodes was higher in Group 1 (p =
0.026). The most common pathological stage was Stage 2b in both
groups (p = 0.084) (Table 4).
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Group 1 saw a notably increased rate of readmissions to the hospital
within 30 days (p=0.041). However, the overall survival rates
between the groups were comparable (p=0.390), as illustrated in

Table 5 and Figure 2.

Tumor characteristics

Group 1 Group 2 %
Low LA High LA
Antrum 21(35.6) 17 (37.8)
Cardia 8(13.6) 3(6.7)
Corpus 19(32.2) 14 (31.1)
Tumor
localization 5% 5(8.5) g7y 0007
curvature
Linitis Plastica 5(8.5) 2(4.4)
EGJ 1(1.7) 1(2.2)
Total number of Iymph nodes 28 (3-63) 30 (7-60) 0.579
removed (mean) (min—max)
Number of posmvg lymph 4 (0-47) 2(0-20) 0.026
nodes (mean) (min-max)
Lymph node Negative 22 (37.3) 21(46.7) 0,422
positivity Positive 37 (62.7) 24 (53.3) '
1A 5(8.5) 9 (20)
1B 4(6.8) 3(6.7)
2A 0(0) 5(11.1)
pSTAGE 2B 15 (25.4) 10 (22.2) 0.084
3A 7(11.9) 4(8.9)
3B 5(8.5) 3(6.7)
3C 23(39) 11 (24.4)
Undifferentiated 7(11.9) 11 (24.4)
Poorly
Pathological differentiated 24(40.0) 18 (40.0)
Moderatel 0.342
grade differentiazed 14 (23.7) 7(15.6)
Well-
differentiated 14(23.7) 9(20)

*p < 0.05 EGJ Esophagogastric junction

Comparison of overall survival rates between low and high LA
groups
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Overall survival by LA groups

Mean Median
(Mean + SD (Min-  (Mean + SD (Min- p
Max)) Max))
LA bO\W 32.59 + 2.67 28.26 +3.13
group  High 3132+£2.18 3332+ 1.13 00
LA e e

Although there are a growing number of studies highlighting the
prognostic value of various inflammatory markers in different
cancer types, the clinical significance of these markers remains
unclear. Moreover, there is a lack of consensus on the cut-off values
to be assigned to each marker. In the present study we assess the
prognostic significance of the LA ratio - a combination of these
inflammatory and nutritional parameters - in patients with gastric
cancer, which is one of the gastrointestinal cancers.

Low preoperative serum albumin is known to be a strong predictor
of postoperative morbidity and mortality.101! [n their study of
gastric cancer patients, Ouyang et al. found a low albumin level to be
associated with reduced survivall?, and it is important to note that
an initial low albumin value may affect early surgical outcomes,
regardless of albumin replacement.10.11

Preoperative serum albumin is also widely used to predict the
lymph node metastasis of gastrointestinal tumors. Ouyang et al.
found a low albumin level to be associated with reduced survival in
gastric cancer??; Liu Q et al. detected more metastatic lymph nodes
in patients with low albumin levels!3; O Huaman et al. identified
decreased albumin levels with increasing tumor stage in gastric
cancer; while Kang et al. showed that low albumin levels were
associated also with increased rates of postoperative complications
in gastric cancer patients.10.14

The chronic inflammatory effect causes lymphocytes to enter the
tumor, and consequently, the surrounding tissues, increasing the
likelihood of metastasis. Lymphocyte plays an important role in
tumor-related immunology, having a strong anti-tumor immune
function that can inhibit tumor progression, while high lymphocyte
levels have been reported to be associated with a favorable
prognosis in various tumors.1516 Feng et al. reported a low
lymphocyte count to be associated with poor prognosis in gastric
cancer.l” In their meta-analysis, Schroth found preoperative
lymphopenia to be associated with more frequent mortality and
complications, regardless of the type of surgery.’8 Xu et al
established that preoperative lymphocytopenia was associated with
increased lymph node metastasis, increased stage, and serosal
invasion (T3+T4) risk and poorer overall survival in gastric
cancer.1?

Building on this data, Yamamoto T and team analyzed 448
patients with stage II/I1] rectal cancer post-curative resection. They
discovered that a diminished LA score was linked to both decreased
overall and disease-free survival. The researchers suggested its
potential use in pinpointing patients at greater risk of relapse and
assisting in choosing post-surgery treatments to minimize
recurrence chances.5

In the present study, we did not find LA score to be a survival-
related factor in patients who had undergone curative resection for
gastric cancer, but it was associated with the number of positive
lymph nodes. In addition, a low LA score seems to increase the rate
of unplanned hospital admissions, which is one of the postoperative
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quality indicators. We believe that our failure to identify any
relationship with survival in our study could be related to the small
patient population. Low LA increased the number of positive lymph
nodes, as expected. Impaired nutritional status appeared to be an
important parameter affecting the postoperative period.

Our research comes with certain limitations. Being a retrospective
analysis with a limited sample size, there's potential for selection
bias. To truly understand LA's clinical significance, more extended
observation studies are necessary. Nonetheless, we believe that this
work pioneers the exploration of this topic in the literature.

Our research indicates that the LA score by itself isn't a definitive
predictor of survival for gastric cancer patients. However, a lower
LA score does correlate with an increased count of positive lymph
nodes. LA score can be used as a quality indicator for assessment in
the postoperative period and is a new marker that can easily be
calculated through routine blood tests, suggesting opportunities for
further research.
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Abstract

Aim: Sertoli cell-only syndrome (SCOS) is a prevalent cause of non-obstructive azoospermia (NOA) in males, where
seminiferous tubules exclusively contain Sertoli cells, leading to minimal or absent spermatogenesis. Success
rates for sperm retrieval in these cases vary significantly. We aimed to investigate the sperm retrieval rate with
microdissection TESE (mTESE) in NOA patients with SCOS testicular histology and the factors that may affect it.
Methods: Patients who underwent mTESE due to NOA were retrospectively evaluated. Only patients with a
histopathological diagnosis of SCOS were included in the study. Those with other histopathological diagnoses,
those who underwent conventional TESE (cTESE) were excluded from the study. The sperm retrieval rate after
MTESE was calculated for patients with a pathology result of SCOS. The age, testicular volume, and Follicle-
Stimulating Hormone (FSH) level of the groups with and without sperm were compared.

Results: In our study, 186 patients with testicular histopathology diagnosed as SCOS were included. The rate of
sperm retrieval after TESE in these patients was 28%. In patients with retrieved sperm, the mean age was 33.8 +
5.4 years, the mean testicular volume was 11.1 + 6.3 ml, and the mean FSH level was 22.5 + 12.7 mlU/ml. In
patients without retrieved sperm, the mean age was 33.8 + 6.1 years, the mean testicular volume was 10.3 + 6.1
ml, and the mean FSH level was 21.0 + 9.8 mIU/ml. There was no significant difference observed in mean age,
testicular volume, and FSH level between the group with retrieved sperm and the group without retrieved sperm
(p=0.97, p=0.24, p=0.38, respectively).

Conclusions: The findings of our study can be used for counseling men with NOA. Obtaining intratesticular sperm
is possible in the presence of NOA and a diagnosis of SCOS histology. Therefore, patients undergoing testicular
biopsy with TESE for histological examination can simultaneously prepare for intracytoplasmic sperm injection if

sperm is found.

Keywords: Sertoli cell-only syndrome, non-obstructive azoospermia, infertility, testicular sperm extraction

Non-obstructive azoospermia (NOA) means the absence of
spermatozoa in semen analysis.! Testicular failure is observed as a
result of NOA in approximately 1% of all men and 10% of infertile
men.2 The primary treatment for NOA is testicular sperm extraction
(TESE) followed by intracytoplasmic sperm injection (ICSI).! The
testicular histopathology of NOA patients may include
hypospermatogenesis, complete or incomplete maturation arrest,
and Sertoli cell-only syndrome (SCOS). SCOS is a significant clinical
condition where azoospermia and germ cells are not observed, and
the success rate of TESE is low.3
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In studies, SCOS has been reported in 10.8-44% of infertile men
with NOA.3

We aimed to investigate the sperm retrieval rate (SRR) in patients
with SCOS testicular histology undergoing microdissection TESE
(mTESE) and identify potential influencing factors.

This study has been approved by the Baskent University Medical
and Health Sciences Research Council (Project No: KA24/70) and
conducted in accordance with the principles of the Helsinki
Declaration. In our clinic, patients who underwent mTESE due to
NOA were retrospectively evaluated. Only patients with a
histopathological diagnosis of SCOS were included in the study.
Individuals with other histopathological diagnoses, those who
underwent conventional TESE (cTESE), and those with incomplete
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data were excluded from the study. SRRafter mTESE was calculated
for patients with a pathology result of SCOS. The age, testicular
volume, and Follicle-Stimulating Hormone (FSH) level of the groups
with and without sperm were compared.

With sedoanalgesia and/or local anesthesia combination, mTESE
procedures were performed by applying approximately 2 cm
vertical incision to the scrotum. The tunica albuginea of the
unilateral testis was opened with a vertical incision. Subtunical
vessels were identified and avoided under the surgical microscope.
Direct examination of the testicular parenchyma was performed at
magnifications of x20 to x40 using an operating microscope. Small
samples were taken from large, opaque seminiferous tubules. The
procedure was terminated when a sufficient volume of sperm was
obtained for ICSI. In the instance no sperm was found in one testis,
the same procedure was repeated on the contralateral testis. A small
tissue sample obtained surgically during the same session was
placed in Bouin's solution and sent to the histopathology laboratory.

Statistical analysis was performed using the SPSS V 22.0 statistical
package. Normality of each continuous variable was checked using
Kolmogorov-Smirnov and Shapiro-Wilk tests, along with
histograms. Between-group comparisons were conducted using the
Mann-Whitney U test for non-normally distributed data. P-values
less than 0.05 were considered statistically significant.

In our study, 186 patients with testicular histopathology
diagnosed as SCOS were included. SRR after mTESE in these patients
was 28%. In patients with retrieved sperm, the mean age was 33.8
+ 5.4 years, the mean testicular volume was 11.1 * 6.3 ml, and the
mean FSH level was 22.5 + 12.7 mIU/ml. In patients without
retrieved sperm, the mean age was 33.8 + 6.1 years, the mean
testicular volume was 10.3 + 6.1 ml, and the mean FSH level was
21.0 + 9.8 mIU/ml. There was no significant difference observed in
mean age, testicular volume, and FSH level between the group with
retrieved sperm and the group without retrieved sperm (p=0.97,
p=0.24, p=0.38, respectively). The parameters evaluated in the
study are shown in Table 1.

Comparison of clinical and laboratory data of patients in groups

Parameters Group I* Group II"™* p

Age (year) 338154 33.8+6.1 0.97
Testicular Volume (ml) 11.1+£6.3 10.3+6.1 0.24
FSH (mlU/ml) 225+127 21.0+£9.8 0.38

FSH: Follicle-Stimulating Hormone *group with retrieved sperm **group
without retrieved sperm

The most common histological diagnosis in patients with NOA is
SCOSL. It is expected that in patients diagnosed with SCOS, there
would be a lower SRR compared to other histological diagnoses!.
However, due to the heterogeneity of testicular histology, it has
been reported that spermatozoa can still be found in these patients
as well%. In two different studies examining the success rate of
sperm retrieval in patients with testicular histopathology diagnosed
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as SCOS, the success rate was found to be 27.6% and 23.6%,
respectively45. In our study, this rate was 28%, which is consistent
with these studies. However, in another study, an SRR of 14.8% was
founds. The reason for this discrepancy may be attributed to the
multicenter nature of the study, resulting in heterogeneous patients
and TESE being performed by different surgeons.

Due to the emergence of accompanying diseases that negatively
affect testicular perfusion and germ cell loss with age, theoretically,
lower success rates in terms of SRR are expected in elderly patients?.
It is known that age is one of the important factors affecting the SRR
after TESES. In a study involving a limited number of patients
(n=64), the patient age was found to be similar between the groups
with no sperm retrieved during TESE (36.4 years) and the groups
with sperm retrieved (37.2 years), with slightly higher age observed
in the TESE-positive group?. Similarly, Guneri et al.? also identified
age as an important factor in their study (38 years versus 42 years).
Okada et al.l0 also demonstrated that patient age is a factor
influencing TESE outcomes, determining that the median age was
significantly different between the unsuccessful and successful
TESE groups (38 (28-43) and 31 (25-40) years, respectively).
However, studies evaluating only SCOS patients have reported that
age does not have an effect on the SRR#5. In our study, it was also
determined that age did not have an effect on the SRR, and we
believe this is due to the selection of patients being homogeneous in
terms of age.

It is known clinically that testicular volume correlates with
spermatogenesis. Turunc et al.!! found a positive correlation
between testicular volume and SRR in patients with NOA, and
determined that SRR was significantly lower in patients with
testicular volume below 5 mL. However, in this study, distinction
based on testicular histopathology was not made. In our study, it
was found that testicular volume was not a determining factor for
the presence or absence of sperm in the groups. This result differs
from studies that only examined SCOS patients and reported lower
SRR in men with smaller testicular volumes who underwent
cTESE1213, However, recent mTESE studies with large series of NOA
patients have shown that testicular volume does not have any effect
on SRR6.1415, This suggests that performing mTESE or cTESE in SCOS
patients may lead to different outcomes in terms of testicular
volume.

There are studies suggesting that serum FSH levels can predict the
presence of sperm retrievable by cTESE®6. Conversely, it has also
been reported that FSH has poor predictive value for sperm
retrieval via TESE!317. In addition to studies indicating that FSH
levels are determinant for patients with testicular histopathology
diagnosed as SCOS, there are also studies showing that it has no
effect*6. The discrepancy in the relationship between FSH levels and
SRR success may stem from differing demographic characteristics
across studies. A study by Silber et al.!18 demonstrated that FSH
concentration is inversely proportional to the number of germ cells
in the testis, yet it lacks correlation with more advanced stages of
spermatogenesis. Additionally, it has been noted that FSH can only
reflect the global function of spermatogenesis and cannot evaluate
the function of an isolated region within the testis18. By allowing for
more detailed examination of each part of the testis, the mTESE
method increases the chance of finding spermatogenic areas?!®.
Therefore, mTESE can increase the SRR rate even when the overall
spermatogenesis function of the testis is very low19. This may
explain why FSH cannot accurately predict the SRR of mTESE.

Our study has two main limitations. The first of these is thatitis a
retrospective study. The other is that parameters related to ICSI and
its outcomes, such as fertilization rate, implantation rate, clinical
pregnancy rate, and live birth rate, were not evaluated. The high



number of patients in this special group is one of the strengths of
our study.

The results of our study provide valuable insights for counseling
men with NOA. Testicular sperm retrieval is feasible in cases of NOA
with a SCOS histology. Consequently, patients undergoing testicular
biopsy with TESE for histological assessment can concurrently
consider preparation for ICSI if sperm is obtained.

This study has been approved by the Baskent University Medical
and Health Sciences Research Council (Project No: KA24/70) and
conducted in accordance with the principles of the Helsinki
Declaration.

The authors declare that they have no financial conflict of interest
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The authors received no financial support for the research, au-
thorship, and/or publication of this article.
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Abstract \
Aim: To assess outcomes of diverticulitis surgery, focusing on various patient phases at a tertiary center and
incorporating literature insights.

Methods: Analysis included diverticular disease surgeries at Cukurova University's General Surgery Clinic over five
years, examining demographics, disease specifics, surgical details, stoma aspects, and complications. Patients
were categorized into emergency and elective groups for comparison based on Hinchey scores and stoma status
Results: Of the patients, 72% were male, with an average age of 58.46. The sigmoid colon was predominantly
affected (84%). Percutaneous drainage was used preoperatively in 44%, and 56% required a stoma, primarily
Hartmann colostomies (36%). The median stoma closure time was 5 months, with 10 patients unable to have their
stoma closed. Emergency surgeries were associated with higher Hinchey stages (lll-IV) and an increased need for
stoma creation (81% vs. 16% in elective surgeries).

Conclusions: The study indicates a median 5-month duration for stoma reversal, with sigmoid colon being the
common site regardless of gender. Emergency surgeries showed a higher rate of stoma creation, suggesting

elective surgeries could reduce stoma necessity. Further investigation is needed for broader applicability.
Keywords: Diverticular disease, Hinchey classification, Hartmann procedure, complications, stoma closure

Diverticular disease of the colon is an acquired condition resulting
from herniation of the mucosa through defects in the muscle layer.
Colonic diverticular disease is a common aliment of the digestive
system. Diverticulosis has become increasingly prevalent in
industrialized societies over the last century. Particularly in
Western countries, it is found in about 50% of individuals over the
age of 60. Most patients with diverticular disease remain
asymptomatic, but up to 25% of patients with diverticulosis will
develop symptoms of diverticulitis such as abdominal pain, bloating,
and changes in bowel habits over their lifetime. Complications such
as abscess, fistula, obstruction, bleeding, or perforation will develop
in up to 20% of patients with diverticular disease.!-#

Diverticular disease encompasses various stages of illness and,
consequently, treatment strategies. While acute diverticular
perforation is considered an absolute indication for emergency
surgery, the surgical approach to acute diverticular disease,

Corresponding Author: Ugur Topal, sutopal2005@hotmail.com, Received: 07.03.2023,
Accepted: 28.04.2024, Available Online Date: 30.06.2024 Cite this article as: Topal U,
Kayci Y, Yavuz B, et al. Diverticulitis Surgery Outcomes: Insights from Our Clinical
Practice. ) Cukurova Anesth Surg. 2024; 7(2): 81-4.

https://doi.org/10.36516/jocass.1448514 Copyright © 2024 This is an open access
article distributed under the terms of the Creative Commons Attribution-Non-Commercial-
No Derivatives License 4.0 (CC-BY-NC-ND), where it is permissible to download and share
the work provided it is properly cited. The work cannot be changed in any way or used

commercially without permission from the journal.

81

whether complicated or uncomplicated, largely depends on the
stage and the patient.5¢ Due to the challenges in the disease course
and individual differences in management, numerous guidelines
have been published.6-8 Recently, the latest updated version of the
German national guideline on sigmoid diverticular disease was
published.8 After a successful resolution of an acute diverticulitis
episode, the purpose of proceeding with elective colon resection in
patients is defined as the prevention of future hospitalizations,
reducing the risk of needing emergency colon resection, and
achieving long-term recovery without abdominal symptoms or
recurrent diverticulitis, even though the literature does not fully
support this recommendation.%10

This study aims to present the findings related to the presentation,
preoperative, perioperative, and postoperative periods of patients
operated for diverticular disease of the colon at a tertiary center,
alongside a review of the literature.

After obtaining permission from the local ethics committee dated
08.12.2023 and numbered 139/37, patients who underwent
surgery for diverticular disease of the colon at the General Surgery
Clinic of Cukurova University in the last five years were included in
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our study. Patients with incomplete data or malignancy in pathology
results were excluded. Data were retrospectively analyzed using the
hospital's electronic medical records system.
Demographic data, history, and localization of diverticular disease,
mode of presentation, type of operation, necessity for stoma
creation, type of stoma, and timing of stoma closure, as well as
perioperative complications, were analyzed. Additionally, patients
were divided into emergency and elective groups, and these groups
were analyzed based on their Hinchey scores and stoma statuses.
Patients in the diverticulitis group were divided into four stages
according to the Hinchey classification based on abdominal CT
findings.1! Our institution considered the recommendations of the
American Society of Colon and Rectal Surgeons for elective and
emergency management of diverticular disease.12

Statistical analysis was performed using SPSS 22.0 (IBM Corp)
software. The normal distribution fit of numerical data was assessed
with the Kolmogorov-Smirnov test. Numerical variables with
normal distribution were presented as mean * standard deviation;
those without normal distribution were presented as median
(minimum-maximum) values. Categorical data were expressed as
numbers and percentages (%). Differences between categorical
data were analyzed using the chi-square test. A p-value of less than
0.05 was considered statistically significant.

Fifty patients were included in our study. The average age was
58.46. Male gender was predominant (72%). The average number
of episodes was 2. The most common location was the sigmoid colon
(84%), and percutaneous drainage was performed in 44% of the
patients. The average duration of the disease was 12 months, with
the most common Hinchey stage being 4 (42%). Demographic and
clinical data are shown in Table 1.

Demographic and clinical data

Variable
Male 72% (n:36)
Gender Female 28% (n:14)
Age 58.46+14.38
Number of episodes 2 (1-4)
Smoking 60% (n:30)
Sigmoid Colon 84% (n:42)
Localization Ascending Colon 6% (n:3)
Total Colon 6% (n:3)
Percutaneous Drainage 44% (n:22)
Disease length (month) 12 (0.1-84)
Median(min-max)
Hinchey Score
o | 24% (n:12)
o 12% (n:6)
o 22% (n:11)
o IV 42% (n:21)

Emergency presentations were frequent, with loop colostomy being
the most common stoma type (36%), and 70% of patients had
undergone open surgery. The most common complication was
surgical site infection. Perioperative period data are shown in Table
2.

Emergency surgery patients had higher stages of Hinchey
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classification (III-1V) (p<0.001). Also, the study found a higher need
for stoma in emergency cases (81% vs 16% p<0.001). Hartmann
colostomy was the most common type of stoma in both emergency
and elective cases (64% vs 67% p=0.927). Comparative analyses are
shown in Table 3.

Peroperative Period

. Emergency 64% (32)
Presentation Type Elective 36% (18)
. End Colostomy 36% (18)

Stoma Requirement Loop lleostomy 20% (10)

) Open 70% (35)
Operation Type Laparoscopic 30% (15)
Complications %,n
Abscess 8% (n:4)
Anastomotic Leak 4%(n:2)
Incisional Hernia 6% (n:3)
lleus 8% (n:4)
Surgical Site Infection 14% (n:7)

Closed 64.2% (n:18)
Stoma Closure ot Closed 35.7% (n:10)
Comperative Analysis
Emergency  Elective P value
Surgery Surgery
IA 0a 66.7%(12)
Hinchey I 3.12%(1)  27.8%(5) <0.001
Classification 1] 31.3%(10)  5.6%(1) '
v 65.6%(21) 0
Stoma Yes 81.3%(26) 16.7%(3) <0.001
Requirement No 18.8%(6) 83.3%(15) '
Hartmann 64%(16)  66.7%(2)
SomaType | ooplieostomy  36%(9)  333%(1) 9%
Closed 68%(17)  33.3%(1)
Stoma Status ot Closed 2%(@8)  66.7%2) 020
Stoma Closure Median 5 (3-24)
ime
Hinchey
Classification IA Il I Y P value
Stoma Closure
Failure 20%(2) 0 0 80%(®8) <0.05

In this study, which presents the outcomes of surgical treatment
for diverticular disease of the colon, we found that the most com-
mon site of diverticula was the sigmoid colon. The highest rate of
presentation was at Hinchey stage 4. The majority of patients un-
derwent conventional surgery under emergency conditions. There
was a greater need for stoma in emergency presentations, with one-
third of patients who had a stoma ending up with it being perma-
nent. Patients with non-closable stomas were mostly classified as
Hinchey 4 at the time of presentation.

The severity of diverticulitis is categorized using the modified
Hinchey classification. Uncomplicated diverticulitis includes stage 0
(clinically mild diverticulitis) and stage Ia (pericolic inflammation),
successfully treated non-surgically in 70 to 100% of cases. Compli-
cated diverticulitis includes stage Ib (abscess near primary inflam-
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mation <5 cm), stage II (intraperitoneal, pelvic, or retroperitoneal
abscess, or abscess distant from primary inflammation), stage III
(generalized purulent peritonitis), and stage IV (fecal peritonitis).11-
13 Evaluating our patient population, the high frequency of Hinchey
4 suggests a composition of complicated cases, which could explain
the high rates of emergency surgery and stoma.

Historically, the Hartmann procedure was the gold standard for
the surgical treatment of perforated diverticulitis. Its advantages in-
clude a relatively short operation time and avoidance of anastomo-
sis; it was especially applied in unstable patients. However, current
surgical practices are evolving, emphasizing adaptation to the Hin-
chey stage.3 Laparoscopic lavage has emerged as an acceptable al-
ternative to resection for patients presenting with generalized pu-
rulent peritonitis (Hinchey III disease). Three randomized clinical
trials compared outcomes following laparoscopic lavage with the
standard Hartmann procedure. Overall, results from all three trials
were similar, suggesting that laparoscopic lavage may have lower
mortality, fewer stoma and wound-related issues, but potentially
higher postoperative interventions.14-16 Primary sigmoid resection
and anastomosis (PRA) have emerged as an alternative for perfo-
rated diverticulitis with purulent or feculent peritonitis (Hinchey
I1I/1V). Various systematic reviews and meta-analyses have com-
pared PRA with the Hartmann procedure (HP).17.18 Ryan OK et al.
included 12 studies with 918 patients in their meta-analysis and
found no difference in 30-day mortality between groups, but overall
mortality and major postoperative complications were lower after
PRA. The initial and permanent stoma rates were also lower in the
PRA group.1? In our population, the rate of Hartmann procedure was
36%, and our stoma rate was 58%, with one-third of these being
permanent. Our permanent stoma rate was associated with Hinchey
4 classification. We did not observe a relationship between the ur-
gency of the operation (emergency or elective) and the permanence
of the stoma.

The literature shows that patients experiencing more than two at-
tacks do not have higher morbidity and mortality risks when com-
pared to patients with fewer attacks. This suggests that the nature
of this disease process is not progressive and that individuals pre-
senting with complicated disease are likely to do so at their initial
presentation. When discussing surgery with a patient, treatment
should be individualized, and the surgeon should consider the pa-
tient's medical condition, the risks of surgery, the impact of recur-
rent attacks on the patient's lifestyle (occupational and personal),
the possibility of undiagnosed carcinoma, the severity of the attacks,
and chronic or persistent symptoms.212 In our population, all pa-
tients were individually assessed when making decisions about
elective colectomy. In our population with a median number of two
attacks, 44% had a history of percutaneous drainage, and some had
experienced four attacks; colectomies were planned with all these
parameters in mind.

The main limitations of our study were its retrospective and sin-
gle-center nature. The limited number of patients reduced the level
of scientific evidence.

Diverticular disease represents a spectrum of clinical presenta-
tions ranging from mild, self-limiting diverticulitis to free colonic
perforation requiring the resection of the diseased colon, with or
without permanent colostomy. Surgical decision-making is increas-
ingly based on a combination of individual patient and disease fac-
tors. Careful preoperative planning, intraoperative decisions, and
technical considerations are crucial for successful postoperative
outcomes in this patient population.
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Abstract

Aim: Craniectomy procedures were traditionally performed in posterior fossa surgeries. However, craniotomy
procedure has also been started to be performed routinely in recent years. In this study, we aimed to evaluate the
patients who underwent posterior fossa craniotomy procedures.

Methods: The records of 85 patients who underwent posterior fossa craniotomy for various pathologies between
2016-2021 were retrospectively reviewed.

Results: The mean age of the patients was 36.1 (2-82 years interval). There were 43 female patients (50.5%) and
42 male patients (49.5%). The pathologies were tumoral in 63 patients and non-tumoral in 22 patients. The
symptoms of the patients identified were headache (84.5%), cerebellar symptoms (68%), deterioration of
consciousness (54%), nausea (48%), cranial nerve dysfunction (34%) and hemiparesis (18.5%). At admission,
hydrocephaly was present in 22 patients. Ventriculoperitoneal shunt was applied to 12 of these patients. The
duramater of the 68 patients were closed with primary suturation while 17 patients underwent duraplasty with
fascia graft. Craniotomy flaps were fixed with only silk in 75 patients and miniplates in 10 patients. Two of the
patients had pseudomeningocele and 1 had cerebrospinal fluid leak from the wound. The mortality rate was 3.5%.
The mean duration of hospitalization was 7.6 days (2-54 days interval).

Conclusions: Posterior fossa craniotomy technique has recently become widespread and begun to replace
traditional craniectomy technique. It was facilitated by using high-speed drill with the advancement in technology.
Posterior fossa craniotomy is a prominent technique with the low complication rates and high patient comfort in
the postoperative period.

Keywords: Posterior fossa, craniotomy, tumor, microvascular decompression, complication

Preservation of the bone structure is useful in many ways for the

Posterior fossa surgery is one of the important applications of
neurosurgical practice. It differentiates from other regions of the
brain in terms of the path of intervention and comprises important
anatomical and neurovascular structures. Posterior fossa surgery is
a routine procedure in the surgeries such as tumor, hemorrhage,
cystic lesions that are located in posterior fossa and microvascular
decompression. Traditional craniectomy procedure was performed
during posterior fossa surgery in the past while craniotomy
procedure started to be routine procedure in the last three decades.
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patient. There are studies in the literature examining osteoblastic
craniotomies performed in posterior fossa interventions and com-
paring craniotomy and craniectomy procedures.!+ Craniotomy is
considered to be more advantageous. In this study, we aimed to
evaluate 85 patients who underwent posterior fossa craniotomy for
various pathologies.

The records of 85 patients who underwent posterior fossa crani-
otomy for various pathologies between 2016-2021 were retrospec-
tively reviewed. Patient records including age, gender, preoperative
and postoperative neurological conditions, type and radiographic
localization of their pathologies, applied surgical positions, closure
methods of duramater, fixation methods of bone flaps, drain appli-
cations, hospitalization periods and postoperative complications
were gathered.
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(@) Preoperative axial and sagittal contrast-enhanced magnetic
resonance images of 17-year-old female patient with 4. ventricle
localized cavernoma. (b) Postoperative axial and sagittal contrast-
enhanced magnetic resonance images of the same patient
revealing total resection of the lesion.

Surgical planning was performed according to the location of the le-
sions. Contrast-enhanced magnetic resonance imaging of all of the
patients was performed preoperatively (Figure 1). The patients
were operated via sitting, prone and park bench positions. Durama-
ter was closed with primary suturation in suitable patients while
duraplasty with fascial graft was performed in inappropriate pa-
tients. However, watertight closure was ensured in all patients. Pos-
terior fossa craniotomy procedures were applied to all patients (Fig-
ure 2). Craniotomy technique was applied to the patients with four
burrholes from the safe areas and cutting with high-speed drill after
dissection of the duramater under the bone. There was no dural or
sinus injury in any of the patients except one. This patient had injury
to the sigmoid sinus. However, the repair with the fascia graft and
surgecell tamponade was performed and the patient was dis-
charged without any problem. Bone flaps were fixed with silk in ap-
propriate patients and by using miniplates in patients with defective
or fragmented bone flaps. Jackson-pratt drains were placed in the
required patients and drain was not placed in patients with good
hemostasis. The patients were medicated with prophylactic antibi-
otherapy (ampicillin sulbactam) peroperatively and postopera-
tively for three days.

SPSS software version 25.0 (IBM Corporation, Armonk, New York,
USA) was used to analyze the variables. The Mann-Whitney U-test
was applied with the Monte Carlo results to compare the categorical
variables quantitatively. The quantitative variables were presented
as the mean * SD (standard deviation) and range (maximum-mini-
mum) and the categorical variables as n (%). The variables were ex-
amined at a 95% confidence level, with p < 0.05 considered to indi-
cate statistical significance.
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Postoperative axial cranial computed tomography images of the
same patient demonstrating suboccipital craniotomy for posterior
fossa cavernoma excision

A total of 85 patients were included in the study. The mean age of
the patients was 36.1 (2-82 years interval). 43 patients (50.5%)
were female and 42 patients (49.5%) were male. 24 patients were
in pediatric age group and 61 were adult. 63 patients had tumoral
and 22 patients had non-tumoral pathologies. Of these 22 patients,
17 had trigeminal neuralgia, 2 had cerebellar abscess, 1 had hydatid
cyst and 2 had traumatic epidural hematoma. In the tumoral group,
19 patients had medulloblastoma, 11 patients had epidermoid
tumor, 8 patients had meningioma, 7 patients had schwannoma, 3
patients had hemangioblastoma, 4 patients had low grade glial
tumor, 2 patients had high grade glial tumor, 2 patients had
ependymoma and 1 patient had cavernoma (Table 1).

The most common symptom was headache (84.5%). Other
symptoms identified were cerebellar symptoms (68%),
deterioration of consciousness (54%), nause (48%), cranial nerve
dysfunction (34%) and hemiparesis (18.5%), respectively (Table 2).

The pathologies were extra-axial in 66 patients and intra-axial in
19 patients. Localization of the pathologies were; right
cerebellopontine angle in 23 patients, left cerebellopontine angle in
21 patients, fourth ventricle in 20 patients, left cerebellum in 13
patients, right cerebellum in 6 patients and brainstem in 2 patients.
According to the neuroimaging of the patients, hydrocephaly was
detected in 22 patients. All patients with hydrocephalus had
tumoral pathologies.
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Demographic data of the patients in the study group

Characteristics
Age (Mean)
Gender (Male/Female)
Tumoral
- Medulloblastoma
- Epidermoid tumor
- Menengioma
- Schwannoma
- Metastasis
- Hemangioblastoma
- Low grade glial tumor
- High grade glial tumor
- Ependymoma
- Cavernoma
Non-tumoral
- Trigeminal neuralgia
- Cerebellar abcess
- Hydatid cyst
- Epidural hematoma

Pathology

Study group n=85 (%)
36.1+5.5(2-82 years)
42/43

63 (75%)

Clinical symptoms of the patients

Symptoms Study group n=85 (%)
- Headache 84.5%
- Cerebellar signs 68%
- Consciousness deterioration 54%
- Nausea-vomitting 48%
- Cranial nerve deficit 34%
- Hemiparesis 18.5%

Surgical procedures performed to the patients and postoperative

complications

Characteristics Stur?zggsrc()%[;
- Sitting 48 (56%)

Position - Lateral park-bench 33 (39%)
- Prone 4 (5%)

- Primary suturation 68 (80%)

Dural losure - Fascia graft 17 (20%)
_— - Silk only 75 (88%)
Bone fixation . Miniplates 10 (12%)
Jackson-Pratt -t 74 (87%)
drainage - 11 (13%)
Hydrocephalus - External ventricular drainage 16 (19%)*
treatment - Ventriculoperitoneal shunt 12 (14%)*
- Pseudomeningocele (short term) 1(1%)

- Pseudomeningocele (long term) 1(1%)

Complications - CSF leak + meningitis 1(1%)
- Hematoma 1(1%)

- Vegetative state 1(1%)

- Exitus 3 (3.5%)

CSF: Cerebrospinal fluid,* Ventriculoperitoneal shunt was applied in 6 of these patients, 10 patient did not need

ventriculoperitoneal shunt after tumor resection,

** Vlentriculoperitoneal shunt was applied in 6 patients before the surgery and in 6 patients after external ventricular

drainage.

https://dergipark.org.tr/en/pub/jocass

Posterior fossa craniotomies were applied to all patients. The
operations of 48 patients was performed in the sitting position, 33
patients in the park bench position and 4 patients in the prone posi-
tion. All craniotomies were performed using high speed drill. The
duramater of the 68 patients were closed by primary suturation and
the rest of the 17 patients underwent duraplasty with the fascia
graft. Watertight closure was ensured with valsalva maneuver in all
patients. Craniotomy flaps were fixed using only silk in 75 patients
(Figure 3-4). In 10 patients, bone flaps were fixed with miniplates
because they were fragmented or defective. During closure,
Jackson-Pratt drains were placed in 74 patients. 11 patients did not
have a drain due to good hemostasis (Table 3). The mean duration
of hospitalization was 7.6 days (2-54 days interval).

At admission, hydrocephaly was present in 22 patients.
Ventriculoperitoneal shunt was applied in 6 of these patients before
tumor resection. The remaining 16 patients underwent external
ventricular drainage. In 6 of these patients, ventriculoperitoneal
shunt was needed and shunt was inserted after tumor resection. A
total of 12 patients underwent ventriculoperitoneal shunting (Table
3).

Peroperative images of the same patient revealing suboccipital
craniotomy fixation with silk sutures.

(a) Postoperative axial cranial computed tomography images of 32-
year-old male patient who underwent microvascular
decompression via left retrosigmoid craniotomy for trigeminal
neuralgia. (b) Peroperative images of the same patient
demonstrating left retrosigmoid craniotomy.
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There were complications detected in 8 patients. During the fol-
low-up, short term pseudomeningocele in 1 patient, long term pseu-
domeningocele in 1 patient, hematoma in 1 patient and co-existence
of cerebrospinal fluid (CSF) leak from the wound and meningitis in
1 patient were detected. 3 patients died and 1 patient had vegetative
status. The mortality rate was 3.5%. The patients who developed
pseudomeningocele were treated with external lumbar subarach-
noid drainage. The patient who developed hematoma in the opera-
tion region underwent re-operation and her hematoma was drained
out. The patient who had co-existence of CSF leak from the wound
and meningitis was treated with proper antibiotherapy and external
lumbar subarachnoid drainage (Table 3).

Traditionally, posterior fossa surgeries include craniectomy pro-
cedures. However, craniotomy procedures have been widely ap-
plied during the posterior fossa surgeries in the last three decades.
This procedure was first described by Yasargil and Fox5 in 1974.
This craniotomy procedure is a technique applied by several bur-
rholes using gigli wires. Ogilvy and Ojemann® presented the craniot-
omy technique by using high-speed drill to the literature in 1993. In
the following years, other techniques that have been modified using
high-speed drill are also described in the literature’-19. This tech-
nique has been widely used in pediatric patients in previous periods
and is currently used in both pediatric and adult age groupss3.

There are some advantages of osteoclastic craniectomy technique
used in traditional posterior fossa interventions. It is a more familiar
technique by neurosurgeons in terms of application, it is easier to
apply and can provide a wide field of view and it is easier to preserve
duramater and vital neurovascular structures such as transverse
and sigmoid sinuses during the procedure. However, anatomical
plane is impaired after resection of the occipital bone and the vital
neurovascular structures in the posterior fossa remain vulnerable
as a result of this techniquel4. In addition, posterior fossa craniec-
tomies have been associated with an increase in surgical complica-
tions in the literaturel-.

Craniectomy procedures are thought to increase especially CSF
leak in posterior fossa surgeries!-4. In cases where the skin integrity
does not deteriorate, pseudomeningocele formation occurs, and in
cases of deterioration, CSF leak and infections such as meningitis oc-
cur. In the study performed by Gnanalingham et al,, three hypothe-
ses were presented. The first one is the iatrogenic elimination of one
of the anatomical layers to be breached before CSF can leak from the
wound. The second is the bulging of the sutured duramater from the
craniectomy defects with the increase in the intracranial pressure,
such as coughs or strains, and dural sutures may tear out in these
patients. The third is the formation of a dead space in the region
where the muscles adhere together as a result of the resection of the
bone, which is an adhesion area for the paravertebral muscles. Even
in the small defects in the dura, this dead space is suitable for the
formation of CSF collection and pseudomeningocele in the later
stagesl.

CSF leak may also be seen after posterior fossa craniotomies.
However, CSF leak rates were found to be much lower in cranioto-
mies in the studies presented in the literaturel-4. In the study per-
formed by Legnani et al.4, pseudomeningocele rates were 4% in cra-
niotomy and 19.2% in craniectomy. CSF fistula rates were found to
be 11.5% in craniectomy and 2% in craniotomy. Gnanalingham et
al.l presented similar results. In the craniotomy group, the rate of
pseudomeningocele was 9% and CSF leak rate was 4%, while these
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rates were 23% and 27% in the craniectomy group. Because of the
high CSF leak rates, wound infection and meningitis rates also in-
creased in the craniectomy patients. In the present study, the rates
of CSF leak and pseudomeningocele were 1% and 2% in patients
who underwent craniotomy. Meningitis occured in one patient who
had risk factors including CSF leak from the wound and long-term
stay in the intensive care unit. This patient was treated with appro-
priate antibiotherapy and external lumbar subarachnoid drainage
application and discharged with no problem.

Severe headache is another problem that may occur after craniec-
tomy procedures in posterior fossa surgery. It is thought that this
situation is caused by adhesion of the paravertebral muscles to the
duramater and traction of the duramater during neck move-
mentsL911, In accordance with this, we did not observe severe head-
ache in the present craniotomy cohort. Another advantage of crani-
otomy is the ease of reoperations in the long term. Since the ana-
tomical plane is impaired in patients undergoing craniectomy, the
risk of damage to the duramater and vital neurovascular structures
increases in recurrent surgeriesl49.12,

In previous periods, there was a thought that the craniectomy pro-
cedure would save the patients in emergency cases such as sudden
brain swelling. However, it was found that this situation was not sig-
nificant. No significant difference was found in the studies pre-
sented in the literature2-4. In order to avoid this situation, we think
that total resection of the pathology in suitable patients, careful he-
mostasis, proper opening of subarachnoid cisterns and drainage of
CSF should be performed.

In the literature, there are also publications in which the craniec-
tomy defect is closed by using the autologous bone particles. Missori
et al.13 presented a technique in which autologous bone fragments
were covered with Surgicel (Ethicon, Johnson & Johnson) and the
suboccipital craniectomy defect was reconstructed. In the study
performed by Sheikh et al.10, reconstruction of the craniectomy de-
fect was described by adding tissue glue to the autologous bone par-
ticles and covered with gel foam. There are also more studies about
craniectomy defect reconstruction using tissue glue in the litera-
turel416, However, in such techniques, a certain fusion period is re-
quired for the bone flap and the strength of the bone in the early
stages is not sufficient to be protective. In addition, we believe that
craniotomy technique is more advantageous in terms of both sus-
ceptibility to infection and cost because it is applied without using a
foreign body. Foreign material such as cranioplastic kit may cause
artifacts in the neuroimaging of patients at later stages.

There are certain limitations of the present study. The most im-
portant limitation was the retrospective nature of the study. The ab-
sence of a craniectomy cohort in which we can compare the craniot-
omy group is another important limitation. The patient group was
not classified as pediatric and adult, and a study group of total of 85
patients was composed.

Craniotomy procedure in posterior fossa surgery is a technique
that has become widely used in recent years and replaces traditional
craniectomy procedure. Although the application technique was
thought to be more difficult in the early stages, it has been deter-
mined that the neurosurgeons could apply craniotomy procedure
without damaging the patient with their modified techniques. It was
difficult to apply with gigli wires in the past, but with the technology
advancement, it was facilitated with the use of high-speed drill. It
can be applied without any problem as a result of a certain learning
period. In the present study, we present patients who underwent
posterior fossa craniotomy with various pathologies. Posterior
fossa craniotomy is a prominent technique with the low complica-
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tion rates and high patient comfort in the postoperative period.
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Abstract \
Aim: In this study, we aimed to analyze the anxiety levels of patients regarding intravitreal injection (IVI) using
the Amsterdam Preoperative Anxiety and Information Scale (APAIS) and to evaluate the effect of repeated injections
on anxiety levels.

Methods: Between September 01, 2023 and January 10, 2024, 85 patients who underwent intravitreal anti-vascu-
lar endothelial growth factor injection for diabetic macular edema in our clinic were included in this study.
Results: According to APAIS scores, mean anesthesia anxiety was 5.4+2.6, surgical anxiety was 5.1+2.6 and total
anxiety score was 10.5+3.7. Anesthesia information need was 2.7+0.95, surgical information need was 2.6+1.14
and total information need score was 5.3+1.50. There was no significant difference between genders in terms of
total and subgroup scores (p>0.05, all). No significant correlation was found in the correlation analysis between
age and number of injections and APAIS scores (subdimensions and total) (p>0.05, all).

Conclusions: In conclusion, the potential anxiety of patients before and during intravitreal injection should be
considered. In addition, since IVI often involves repeated treatments, it is of great importance to identify modifi-
able factors that may reduce anxiety. Given the importance of compliance, premedication may be considered to
reduce anxiety, especially in high-risk (high preoperative anxiety) patients. Comprehensive explanations about

treatment and well-structured processes are crucial for long-term adherence to anti-VEGF therapy.
Keywords: anti-VEGF; anxiety; diabetic retinopathy; intravitreal

Diabetic retinopathy (DR) is one of the most common microvas-
cular complications of diabetes. For the treatment of DR, triamcino-
lone acetate, dexamethasone or anti-VEGF (vascular endothelial
growth factor) containing solutions are given by intravitreal injec-
tion (IVI). Inhibition of VEGF leads to regression of neovasculariza-
tion and prevents the development of neovascularization. In addi-
tion, it improves lipid and exudate leakage from existing vessels!.

Due to the global aging population and increasing life expectancy,
the number of intravitreal injections is increasing day by day. Anxi-
ety disorders are common during the procedures. It is very im-
portant to determine the patient's level of anxiety and the causes of
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anxiety in determining appropriate interventions to relieve anxiety
in the pre-procedure period. In this study, we aimed to analyze pa-
tients' anxiety levels about intravitreal injection using the Amster-
dam Preoperative Anxiety and Information Scale (APAIS) and to
evaluate the effect of repeated injections on anxiety levels.

Written informed consent was obtained from all participants. The
necessary permissions were obtained from the Toros University Sci-
entific Research and Publication Ethics Committee (2023/155-
21/12/2023). The study was conducted in accordance with the Dec-
laration of Helsinki.

All patients who underwent IVI anti-VEGF for diabetic macular
edema between September 01, 2023 and January 10, 2024 in our
clinic were included in the study. The study population was between
30 and 85 years of age, communicable, literate, and not using any
sedative and/or antidepressant medication. Age and gender data of
all patients were noted. The number of previous intravitreal injec-
tions, if any, and the number of injected eyes were also recorded.
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Patients participating in the study were given verbal information
about the procedure and the study by the ophthalmologist before
the procedure. Participation in the study was voluntary. The Am-
sterdam Preoperative Anxiety and Information Scale was completed
by the investigators (psychiatrists) at the bedside.

Amsterdam Preoperative Anxiety and Information Scale (APAIS)
In 1996, the Moermann group in the Netherlands developed the Am-
sterdam Preoperative Anxiety and Information Scale. It is one of the
tests used to assess anxiety in the preoperative period. The source
of anxiety is divided into three in this test: anxiety about surgery,
anxiety about anesthesia or anxiety about lack of information. It in-
cludes 6 statements for these three sources to assess anxiety. To ob-
jectify the questionnaire, each statement is given a numerical value
based on a 5-point Likert scale according to severity. These severity
values range from one to five; 1=none, 2=mild, 3=moderate, 4=se-
vere, 5=extreme. Anesthesia anxiety is calculated with the scores
given to questions 1 and 2, surgical anxiety is calculated with the
scores given to questions 4 and 5, and the total anxiety score is cal-
culated by summing both. The statements expressing the desire to
obtain information about anesthesia and surgery are questions 3
and 6. The lowest score is 6 and the highest score is 302. The validity
and reliability study in our country was conducted by Cetinkaya et
al3

Statistical analysis of the study data was performed with the SPSS
29.0.1 package program (IBM Corp, Armonk, NY, USA). Categorical
variables were expressed as number (n) and percentage (%) and
continuous variables were expressed as mean * standard deviation.
The normal distribution of continuous variables was checked by
Shapiro-Wilk test. Student's t test was used to compare the means
of the groups. The relationship between categorical variables was
investigated by chi-square analysis. Statistical significance level was
taken as p<0.05 for all comparisons.

The mean age of the patients was 53.7+15.2 years. Forty-three
(50.6%) of the patients were female. Fifty-two (61.2%) patients re-
ceived injections in both eyes. The mean number of injections was
9.2%5.2. The mean age and number of injections did not differ be-
tween genders (p=0.154 and p=0.346 respectively) (Table 1).

Demographic data, injection data and APAIS scores of the patients

Gender

Overall Female Male
N 85 43 42 P
Age (years) 53.7+152 52.0+134 554+16.8 0.154

Right (n,%) 18(21.2) 10(23.3) 8(19.1)
Laterality Left (n,%) 15(17.6) 6(13.9) 9(214) 0642

Bilateral (n,%) 52 (61.2) 27(62.8) 25(59.5)
IVI number (n) 9.2+¢52 89+48 94456 0.346
Anesthesia 54426  57#26  51+25 0.112
Anxiety Surgery 5126 48+25 55+26 0.096
Total 10.5+£3.7 10.543.7 10.6£3.8 0.471
. Anesthesia 27095 2.7+1.00 2.7+0.90 0.398

Need for in-

formation Surgery 26114 254120 2.7+1.07 0.208
Total 534150 5.23+1.56 5.38+1.45 0.325

IVI: intravitreal injection

According to APAIS scores, anesthesia anxiety was 5.4+2.6, surgi-
cal anxiety was 5.1+2.6 and total anxiety score was 10.5+3.7. Anes-
thesia information need was 2.7+£0.95, surgical information need
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was 2.6+1.14 and total information need score was 5.3+1.50. There
was no significant difference between genders in terms of total and
subgroup scores (p>0.05, all) (Table 1).

No significant correlation was found in the correlation analysis be-
tween age and number of injections and APAIS scores (subgroup
and total) (p>0.05, all) (Table 2).

Correlation analysis between APAIS scores and age and number of
injections

Anxiety Need for information
A S  Total A S Total
r -0.031  0.164 0.092 0.040 -0.152 -0.090
Age (years)
0.781 0.134 0402 0717 0.166 0.413
r 0.110 0.012 0.083 0.067 -0.048 0.006
VI number (n)
p 0319 0915 0452 0544 0666 0.956

A: Anesthesia, S: Surgery

Patients with long-term or poorly controlled diabetes have a
higher risk of developing DR, which can lead to vision-threatening
complications*. Currently, anti-VEGFs are widely used in the treat-
ment of retinal disorders with exudation. Intravitreal injection of
anti-VEGFs is a lengthy process involving regular follow-up in an
ophthalmology clinic and frequent follow-up examinations. The de-
cision to IVI and the uncertainties of the injection process may lead
to increased anxiety in patients.

Thetford et al. showed that anxiety is most often present at the
start of treatment, whereas another study found that anxiety was
not related to the time since the start of treatment56. Anxiety is en-
countered before and during invasive procedures. Anti-VEGF injec-
tion therapies are a continuous process. Therefore, consecutive
treatments may cause patient anxiety. This may affect the success of
treatment. Anxiety may lead to complications related to sudden eye
or head movement such as endophthalmitis, iatrogenic cataract and
corneal abrasion’.

Chaudhary et al. included 48 eyes of 48 patients with a mean age

of 68.4 years. 62.5% of the patients were male. Severe anxiety and
pain were seen in 10.4% and 12.5%, respectively. In addition, there
was a significant correlation between visual analog scale scores for
anxiety and pain (r=0.430, p=0.002) and no other pre-procedure pa-
rameter showed a significant relationship with VAS scores.
In another study, high anxiety level in the pre-procedure period was
found to be associated with higher pain sensation during the proce-
dure®. Berger et al. included 201 patients (92 females and 109
males) with a mean age of 68 years in their study. The results
showed that advanced age and high anxiety were associated with
increased systolic blood pressure?0.

In a study of 300 patients undergoing IVI, 56% of patients re-
ported anxiety related to anti-VEGF therapy and 17% of patients
showed clinically significant anxiety. The main causes of anxiety in-
cluded fear of blindness due to intravitreal injections and concerns
about the efficacy of the treatment rather than pain. Anxiety levels
were significantly higher in patients who received one or two injec-
tions compared to those who received three or more injections.
However, no significant correlation was found between anxiety lev-
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els and the number of injections?1.

In our study, no significant correlation was observed between age
and number of injections and anxiety levels. However, patients need
anesthesia and surgical information. When this finding and litera-
ture data are considered together, pre-procedure patient infor-
mation should be detailed, explanatory and understandable. This
may increase the comfort of patients at the time of the procedure
and prevent unwanted iatrogenic trauma.

Many methods have been tried to reduce anxiety and increase pa-

tient comfort and compliance with the procedure. Wasser et al. in-
cluded a total of 108 patients in their study and used two different
techniques during IVIL. As a result of the study, patients who were
injected with the technique without a lid speculum had less anxiety
and pain than those who used a lid speculum!2. According to a study
by Chen et al,, playing classical music to patients before and during
intravitreal injection decreases patient anxiety?3.
Anxiety was found to decrease in patients who received intravitreal
injections after the respiratory relaxation session and 80% of the
patients wanted the relaxation session to be repeated before the
next injections!4. According to the results of a study by Shaughnessy
et al,, 98% of the patients found it useful to hold hands during the
injection and shown that hand holding provided a statistically sig-
nificant decrease in patient anxiety?5.

In our study, all patients were informed about the injection and
the study before the procedure. This may explain our lower anxiety
rates compared to literature data. In addition, the relatively low av-
erage age of our patients may have led to lower anxiety related to
anesthesia and surgery. Studies with large participation are needed
to observe the effects and to evaluate them clearly.

In conclusion, the potential anxiety of patients before and during
IVI should be considered. In addition, since IVI often involves re-
peated treatments, it is of great importance to identify modifiable
factors that may reduce anxiety. Given the importance of compli-
ance, premedication may be considered to reduce anxiety, espe-
cially in high-risk (high pre-procedure anxiety) patients. Compre-
hensive explanations about treatment and well-structured pro-
cesses are crucial for long-term adherence to anti-VEGF therapy.

This study was conducted in accordance with the ethical principles
of the Declaration of Helsinki and was approved by Toros University
Scientific Research and Publication Ethics Committee (2023/155-
21/12/2023).
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Abstract

Aim: Upper gastrointestinal (UGI) endoscopic procedures are performed under varying levels of anesthesia, with
moderate sedation commonly utilized. However, some patients may exhibit reactions such as coughing, retching,
and struggling, potentially affecting procedure quality. This study aims to investigate the relationship between
patient characteristics and demographic variables and the occurrence of these reactions during UGl endoscopy
under moderate sedation.

Methods: This prospective observational cohort study included patients scheduled for UGI endoscopy under mod-
erate sedation. Patient reactions, including coughing, retching, and struggling, were documented during the pro-
cedure. Patients were categorized into two groups based on the presence or absence of reactions, and demo-
graphic characteristics were compared between groups. Institutional review board approval was obtained.
Results: Between December 2021 and May 2022, 79 patients (44 female, 35 male) were enrolled, with 51.9%
experiencing reactions during UGl endoscopy. Coughing was the most common reaction (65%), followed by strug-
gling with the scope (52.5%) and retching (47.5%). Procedure cancellation due to intolerance occurred in 12.2% of
cases. No significant differences were observed between groups in terms of demographic variables or medical
history. Additionally, no cardiac or pulmonary complications were reported.

Conclusions: Moderate sedation appears to be safe and effective for UGl endoscopy, facilitating adequate visual-
ization of the UGI system while ensuring patient comfort. The occurrence of patient reactions during the procedure
does not appear to be significantly influenced by demographic or clinical characteristics. Ensuring appropriate
sedation levels remains essential for optimizing procedural quality and patient experience.

Keywords: Endoscopy, sedation, moderate sedation, complication

to the endoscope, occasionally necessitating procedure cancellation,
Upper gastrointestinal (UGI) endoscopic procedures are routinely ~ particularly under moderate sedation.

conducted under varying levels of anesthesial3. Sedation is em- Two hypotheses are postulated to explain such reactions. The first
ployed to induce a controlled state of depression in consciousness, ~ suggests that low socioeconomic and educational status may con-
primarily aiming to alleviate patient anxiety and discomfort, en-  tribute to these occurrences, while the second posits that patients'
hance examination effectiveness, and minimize procedural recall. A~ comorbidities or medication usage could be influential factors. Alt-
range of sedative and analgesic agents are available to achieve the =~ hough existing literature extensively discusses preprocedural as-
desired level of sedation for gastrointestinal endoscopy, contrib-  sessments, anesthesia levels, drug options, and procedural compli-
uting to decreased patient discomfort and improved procedural cations, scant attention has been paid to these specific intra-proce-
quality45. Nevertheless, some patients may exhibit adverse reac-  dural scenarios®29.
tions during the procedure, such as coughing, retching, or resistance Therefore, this study aims to investigate potential associations be-

tween patient characteristics, demographic variables, and intra-
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This study adopts a prospective observational design, with insti-
tutional review board approval obtained from the local ethical com-
mittee under protocol number KAEK/2021.11.264. Prior to partici-
pation in the research, informed consent was obtained from all pa-
tients.

The study enrolled patients aged 18 and above who were referred
to our endoscopy unit for screening or diagnostic upper gastrointes-
tinal (UGI) endoscopy between December 2021 and May 2022. Eli-
gible patients were required to present negative results from a
COVID-19 polymerase chain reaction (PCR) test conducted prior to
the procedure, and were admitted to the unit following an overnight
fasting period.

Exclusion criteria encompassed patients with a known history of
cancer or prior gastrointestinal surgery, individuals under the age
of eighteen, pregnant women, patients diagnosed with chronic in-
flammatory (e.g., tuberculosis, sarcoidosis) or autoimmune dis-
eases, hematological disorders, steroid users, and those with inac-
cessible medical records.

Demographic characteristics and medical histories were elicited
from patients by the attending specialist physician and documented
using a pre-designed form. Variables such as age, gender, educa-
tional background, occupation, weight, height, body mass index
(BMI), personal medical history, known comorbidities, regular med-
ication use, prior endoscopy history, and Mallampati score were rec-
orded.

The endoscopy unit is officially acknowledged as a training unit
by our national surgical association and all UGI endoscopies were
done by educator level endoscopists. UGI endoscopy procedures
were conducted using a Fujinon Eluxeo VP-7000 processor and EG-
760R standard gastroscope. Prior to commencement of the proce-
dure, vital signs including heart rate (beats/minute), systolic and di-
astolic blood pressure (mmHg), and pulse oxygen saturation (%)
were recorded. Throat analgesia was administered using 10% lido-
caine spray (Vem ila¢ San. Tic. A.S., Istanbul, Turkey), followed by
intravenous administration of midazolam (20 mcg) (Deva Holding
AS. Istanbul, Turkey) and pethidine hydrochloride (10 mcg)
(G.L.Pharma GmbH, Lannach, Austria) by a registered nurse under
the endoscopist supervision, with additional doses administered as
necessary to achieve moderate sedation. Once sedation was
achieved, the endoscopic examination was conducted. Vital signs
were monitored throughout the procedure, with nasal oxygen sup-
port provided if pulse oxygen saturation levels decreased. Proce-
dure duration and patient reactions were documented, while endo-
scopic findings were promptly recorded by the performing surgeon
and stored in the database.

Patients were stratified into two groups based on their intra-pro-
cedural reactions. Group 1 comprised patients who exhibited cough-
ing, retching, hiccups, significant decreases in oxygen saturation, or
procedural intolerance, while Group 2 included patients who did not
manifest any such reactions during the examination.

The sample size was calculated with the G*Power Version 3.1.9.2
program. SPSS 23.0 for Windows program was used for statistical
analysis. Descriptive statistics of evaluation results; numbers and
percentages for categorical variables, mean, standard deviation, me-
dian, minimum and maximum for numerical variables. Independent
student t-test, Oneway ANOVA and paired sample t-test were used
for normally distributed parameters, Mann Whitney-U, Kruskall
Wallis test and Wilcoxon signed-rank tests were used for non-nor-
mally distributed parameters. Differences between the ratios of cat-
egorical variables in independent groups were analyzed with Chi-
Square and Fisher's exact tests. In all tests, the statistical
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significance level is considered as p<0.05.

During the period between December 2021 to May 2022, a cohort
of 79 patients (44 females, 35 males) was enrolled in this prospec-
tive study. Detailed patient characteristics and demographic data
are outlined in Table 1.

Among the participants, 41 patients (51.9%) exhibited reactions
during upper gastrointestinal (UGI) endoscopy, as delineated in
Group 1. The most prevalent reaction within this group was cough-
ing (65%), followed by struggling with the scope (52.5%) and retch-
ing (47.5%). Notably, 12.2% (5 out of 41) of patients in Group 1 re-
quired cancellation of the procedure due to intolerance, necessitat-
ing referral for administration under general anesthesia. Analysis
revealed no significant differences between Group 1 and Group 2
with respect to age, gender, body mass index (BMI), educational
level, comorbidities, medication usage, Mallampati score, history of
surgery, or prior endoscopic procedures (Table 2).

Moreover, subgroup analysis indicated that obesity (BMI > 30
kg/m2) did not independently influence the occurrence of these re-
actions.

Two patients from Group 1 received additional sedative dosages,
enabling the procedures to proceed without complication. Further-
more, oxygen support was provided to five patients in Group 1 due
to significant decreases in oxygen saturation, with all patients spon-
taneously recovering. Mean blood pressure and oxygen saturation

Distribution of the demographics and patient characteristics

Group 1 Group 2
(n=41) (n=38) p
n(%) n(%)

Gender

Female 24 (58.5) 20 (52.6) 0598

Male 17 (41.5) 18 (47.4) '
Age (MeanzSD) 45.6+14 .4 45.1+15.8 0.877
BMI (kg/m2) (MeanxSD) 27.3+5.8 28.4+6.9 0.420
Educational level

Primary or lower level 22 (53.7) 17 (44.7) 0.428

College or higher level 19 (46.3) 21(55.3) '
Working status 22 (53.7) 24 (63.2) 0.392
Co-morbidities 13(31.7) 12 (31.6) 0.990
Obesity 10 (24.4) 10 (26.3) 0.884
Operation history 19 (46.3) 17 (44.7) 0.886
Endoscopy history 12 (29.3) 14 (36.8) 0.474
Allergic history 5(12.2) 2(5.3) 0.279
Pill intake 17 (41.5) 14 (36.8) 0.674
Procedure

UGI endoscopy 25 (61.0) 29 (76.3)

UGI endoscopy and co- 16.(39.0) 9(237) 0.143

lonoscopy
Mallamopati score

1 13 (31.7) 13 (34.2)

2 10 (24.4) 10 (26.3)

3 7(17.1) 9(23.7) 0.657

4 11 (26.8) 6 (15.8)

UGI: Upper gastrointestinal, BMI: body mass index.
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Distribution of the procedural outcomes between two groups

Group 1 Group 2
(n=41) (n=38) p
n(%) n(%)
Retching 19 (47.5) - <0.001**
Desaturation 5(12.5) - <0.001**
Struggling 21(52.5) - <0.001**
Intolerance 5(12.2) - <0.001**
Hiccups 1(2.5) - <0.001*
Coughing 26 (65.0) - <0.001**
Biopsy 27 (67.5) 32(84.2) 0.086
Chronic gastritis 25(96.2) 29 (100) 0.286
Intestinal metaplasia 2(7.7) 3(10.3) 0.733
Helicobacter pylori status 16 (61.5) 19 (65.5) 0.759
Group 1 Group 2
(n=41) (n=38) p
Mean+SD Mean+SD
:'r']?tfarltrate (beatimin) 8526134 836£123  0.586°
Middle of the procedure 105.8+18.2 99.1+15.3 0.0920
End of the procedure 95.2+16.2 88.8+11.5 0.053°
Maximum 111.8£182  103.5¢14.9 0.057¢
Blood pressure (mmHg)
Initial systolic 12244123 129.6+18.8 0.068°
Initial diastolic 76.949.9 82.2+15.2 0.095°
Systolic
(middle of the procedure) 128.1+16.1 134.8424.3 0.2710
Diastolic
(midde of the procedure) 86.6+15.4 84.94£15.2 0.665¢
Systolic
(end of the procedure) 122.3£136  125.0¢18.0 0.5420
Diastolic
(end of the procedure) 7712129 77.7£15.0 0.879°
Oxygen saturation (%) 989+13 98812 0687
Initial (%)
Middle of the procedure (%) 97.2+3.3 97.1+2.8 0.494¢
End of the procedure (%) 97.8+2.2 97.9+1.8 0.938¢
AHeartbeat 9.76+14.8 4.38+11.4 0.086°
ADiastolic 0.13+11.2 -1.82+14.8 0.589P
ASystolic -0.55+12.2 -2.52418.1 0.642°
ASaturation -1.05+1.9 -0.77£1.6 0.600¢

* p<0.05, **p<0.001, a:Chi-square and Fisher exact test, b: Independent T-test,
c: Mann Whitney U test, A: Difference between the last and the initial value,
UGI: Upper gastrointestinal, BMI: body mass index.

levels, as well as changes observed at the conclusion of the proce-
dure, are summarized in Table 2, indicating no discernible dispari-
ties between the two groups.

Of the study cohort, 25 patients underwent both UGI endoscopy
and colonoscopy, with standard bowel cleansing performed prior to
the procedures. All gastroscopies were done prior to the colonos-
copy. Analysis revealed no significant variance in bowel cleansing
status between the two groups (p > 0.05).

Endoscopy reports indicated that gastritis and mucosal erosion
were the most frequently detected abnormalities, with no notable
difference observed between the two groups. Biopsy samples were
obtained from 59 patients (74.7%) in the cohort, with no significant
differences noted between groups. Moreover, there were no
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disparities in the incidence of chronic gastritis or Helicobacter py-
lori positivity in the pathology samples (Table 2).

Notably, no cardiac or respiratory complications were observed
during the early post-procedural period.

Upper gastrointestinal (UGI) endoscopy, while considered an in-
vasive procedure, is generally safe for patients when conducted un-
der appropriate conditions. The primary goal of sedation during UGI
endoscopy is to ensure procedural quality, minimize patient dis-
comfort, and optimize examination outcomes*57. A plethora of liter-
ature exists outlining recommendations for sedation levels and op-
timal drug combinations to achieve these objectivest89. Sedation
protocols may vary depending on the preferences of the endosco-
pist, the capabilities of the healthcare facility, and local legal consid-
erations.

In settings where anesthesiologists are readily available, deep se-
dation is often the preferred choice for endoscopic procedures.
Deep sedation offers maximal patient comfort and procedural effi-
cacy. However, the availability of anesthesiologists may be limited,
particularly in certain healthcare settings or during periods of high
demand, such as the COVID-19 pandemic. In such cases, non-anes-
thesiologist-administered sedation protocols have been shown to
be safe and feasible alternatives, providing effective sedation while
minimizing procedural risks?29.

Guidelines suggest that endoscopists can safely administer
propofol for deep sedation in the absence of an anesthesiologist?.29.
Additionally, conscious sedation has been demonstrated to be both
safe and cost-effective for outpatient procedures, offering a balance
between patient comfort and procedural efficiency!0. However, the
decision to opt for superficial or moderate sedation in hospital set-
tings may be influenced by local legal considerations and potential
complications associated with deep sedation.

Our hospital, established during the COVID-19 pandemic, initially
faced challenges due to a shortage of anesthesiologists, necessitat-
ing a preference for minimal or moderate sedation during endo-
scopic procedures. However, as the hospital has since adapted and
acquired an anesthesiology team, there is now a shift towards per-
forming endoscopic procedures under deep sedation, ensuring op-
timal patient comfort and procedural efficacy.

Common sedation-related issues during endoscopy often stem
from inadequate measures to address patient discomfort or pain.
Studies comparing the use of benzodiazepines alone versus in com-
bination with analgesics like pethidine hydrochloride have demon-
strated the efficacy of analgesic use in improving patient com-
fort!t12, However, the risk of sedative and analgesic overdose un-
derscores the importance of continuous monitoring of respiratory
conditions before and after drug administration to prevent compli-
cations such as upper airway obstruction and respiratory suppres-
sion18,

While deep sedation offers optimal patient comfort, it may result
in the loss of the gag reflex and compromised respiratory function,
posing potential risks during the procedure!8. Moderate sedation,
on the other hand, allows for adequate airway maintenance but may
lead to patient reactions such as coughing, retching, or struggling
with the scope, impacting examination quality. Pre-procedural eval-
uation, including consideration of patient history, medications, and
comorbidities, is crucial for assessing the risk of complications and
tailoring sedation protocols accordingly. All patients were ques-
tioned about risk factors and underwent endoscopy but there was
no relationship between these symptoms with patients’ de-
mographics and personal history. And also the patient's mallampati
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score is not associated with these situations which was thought to
be a possible major cause during the study design.

Despite existing literature on endoscopic complications, few stud-
ies have focused specifically on patient reactions and associated fac-
tors during procedures conducted under appropriate sedation. Our
study aimed to fill this gap by observing patient reactions during
UGI endoscopy performed under moderate sedation. Only hypox-
emia and hypotension were mentioned in the literature with a rate
of 6-9.9% and 3-7% respectively®. In our study hypoxemia rate was
similar with 6.3%. The most common complication associated with
the endoscopic procedures are cardiac and respiratory system
problems. In contrast to belief, the cardiopulmonary complication
rates were found to be similar when comparing propofol induced
anesthesia and traditional anesthesia for endoscopic procedures in
a systematic review!3. No major cardiopulmonary complications
were encountered in this study. Further research is warranted to
explore optimal sedation practices and their impact on patient out-
comes during UGI endoscopy.

Deep sedation is safe and more comfortable but potential legal is-
sues and sedation-related malpractice claims, endoscopists are
prone to apply moderate sedation during the endoscopy!#15. Hence,
pre-evaluation of the characteristics of the patients can help to pre-
dict potential problems that may arise during the procedure, and in
these cases, the depth of sedation can be increased by this way.

People subject to varying degrees of discrimination and prejudice
in real world or healthcare services. Race, socioeconomic status and
especially ageism has been revealed at different levels in the litera-
turel6-20, In parallel with this situation, it was thought that the reac-
tions exhibited by the patients and the findings obtained during en-
doscopy under moderate sedation may be related to age groups, ed-
ucation level and socioeconomic status. When the obtained data
were evaluated, it was observed that the reactions such as cough,
retching, hiccups, and struggling with the scope during endoscopy
were not associated with the demographic data, patient history,
mallampati score of the patients, and variables such as age, gender,
education level, and comorbidity were homogeneously distributed
in both groups.

The study has some limitations. Firstly, this is a cohort study and
need to be supported by a randomised trial. Second, groups are
small but adequate for stastistical analysis. Finally, under moderate
sedation, there may be additional factors yet to known to trigger
these reactions.

In conclusion, the choice of sedation level during UGI endoscopy
should be guided by considerations of patient comfort, procedural
efficacy, local legal considerations, and available resources. Pre-pro-
cedural patient evaluation and continuous monitoring during the
procedure are essential for ensuring patient safety and optimizing
procedural outcomes.

This study was conducted in accordance with the ethical principles
of the Declaration of Helsinki and was approved by Basaksehir Cam
and Sakura City Hospital, Scientific Research and Publication pro-
tocol number KAEK/2021.11.264
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Abstract

Aim: Surgical site infections (SSIs) are infections of the incision site, organ or cavity that occur after surgery,
causing a significant burden in terms of morbidity, mortality and healthcare costs. SSls are the most common
healthcare-associated infections in low- and middle-income countries and may affect one-third of surgical pa-
tients. This study aimed to conduct a face-to-face survey to evaluate general surgeons' approaches and
knowledge levels before and after the training seminar on the use of surgical antimicrobial prophylaxis (SAP).

Methods: An information-oriented questionnaire consisting of 10 questions was administered to a total of 18
surgeons working a General Surgery Department before and after the education meeting to evaluate their
knowledge and attitudes towards the use of SAP. Data were presented as number, percentage, mean (standard
deviation) and Fisher exact test was used to compare categorical data.

Results: All participants answered the question regarding the time of prophylactic antibiotic administration cor-
rectly in both surveys. According to the current American Society of Health-System Pharmacists (ASHP) guideline
for cefazolin, 42.2% of the patients had the correct time of antibiotic administration. The proportion of patients
whose cefazolin selection, dose and time of administration were appropriate was 14.6%. The number of physicians
who thought that postoperative antibiotic prophylaxis was not significantly increased from 16 (88.8%) before the
meeting to 18 (100%) after the meeting (p>0.05). In our study, the number of patients who continued to be given
antibiotics unnecessarily postoperatively was 66 (16.4%).

Conclusions: In order to increase the rate of optimal application of the theoretical knowledge to patients in prac-
tice, it is important to organize routine trainings based on current literature and service data for surgeons with a
high workload and to follow the reflection of these trainings to the clinic in order to improve SAP compliance

rates.

Keywords: Surgical antimicrobial prophylaxis, general surgery, survey, surgical site infection, guideline

Surgical antimicrobial prophylaxis (SAP) refers to the application
of antimicrobial agents before exposure to contamination during
surgery to prevent infectious complications.! Guidelines based on
high-quality studies have stated that appropriate SAP is among ef-
fective measures to prevent surgical site infections (SSI). For opti-
mal benefit, it is necessary to determine appropriate indications, se-
lect agents covering potential pathogens for wound contamination,
and apply sufficient bactericidal concentrations throughout the per-
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iod when the incision is open to the risk of bacterial contamination.2
Treatment guidelines and antibiotic regimens have significantly
evolved from aggressive and prolonged antibiotic prophylaxis regi-
mens in the 1980s and 1990s to a more moderate practice today.3
SAP guidelines are considered significant interventions for antimi-
crobial resistance. Compliance with guidelines is weak in many
countries, leading to inappropriate and excessive antibiotic use. Cre-
ating awareness about the importance of rational antibiotic use and
adherence to guidelines are crucial initiatives recommended for ap-
propriate SAP use.2

Preoperative doses should be initiated within 60 minutes before
surgical incision (120 minutes for fluoroquinolones and vancomy-
cin). Pharmacokinetics of drugs may vary in obese patients, hence
dose adjustments based on body weight may be necessary. In pa-
tients with impaired kidney and/or liver function, dose adjustments
are often unnecessary in this patient group as antimicrobial
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prophylaxis is usually given as a single preoperative dose before
surgical incision. In cases where the procedure duration exceeds
twice the half-life of the drug, or there is excessive blood loss during
the procedure, or in cases of extensive burns, intraoperative redos-
ing is necessary in all patients to ensure adequate serum and tissue
concentrations of the antimicrobial agent. New recommendations
are provided for the shortened course of postoperative antimicrobi-
als for single-dose or antimicrobials lasting less than 24 hours. Post-
operative antimicrobial prophylaxis may not be necessary depend-
ing on the presence of permanent drains and intravascular cathe-
ters.4

In this study, a face-to-face survey (10 minutes) was planned to
evaluate the approaches and knowledge levels of general surgeons
before and after an educational seminar (approximately 1 hour) re-
garding the use of SAP.

This study was a face-to-face questionnaire survey of physicians
working in a department of general surgery of a university hospital
who volunteered to participate in the study. The questionnaire
questions were prepared in consensus with the senior surgeons in-
volved in the study, taking into account the current literature and
guidelines. On 4 January 2023, the head of the general surgery de-
partment provided an education on SAP to the faculty members and
resident physicians of the general surgery department in accord-
ance with the American Society of Health-System Pharmacists
(ASHP) guidelines and current scientific literature. The question-
naire with the same questions was applied to the participating phy-
sicians right pre-education questionnaire phase (pre-EQP) and
post-education questionnaire phase (post-EQP) with informed con-
sent. In order to anonymize the physicians’ answers, the number for
coding written on the questionnaire before the education session
was also asked to be written on the questionnaire applied after the
education.

A questionnaire consisting of 10 questions was prepared accord-
ing to the SAP compliance rate reports (obtained from the specialty
thesis in which SAP compliance status and SSI development rates of
404 patients hospitalized and operated in the general surgery ser-
vice between 24 January and 6 May 2022 were evaluated?) and the
2013 ASHP guideline.5 The study was approved by local ethics com-
mittee.

There is a hospital protocol prepared in cooperation with the De-
partment of General Surgery and the Department of Clinical Micro-
biology and Infectious Diseases within Hacettepe University. This
protocol entered into force on 06.09.2021 and was made available
to clinicians via the hospital information management system. Some
of the recommendations in the SAP protocol are as follows:

e The recommended time is 30 minutes to an hour before
surgery.

e If the operation lasts more than three hours and there is
excessive fluid loss, an additional dose of antibiotics is rec-
ommended.

e Antibiotic prophylaxis started in the perioperative period
should not be continued after surgery. The maximum du-
ration of postoperative prophylaxis is 24 hours.

e  (Cefazolin should be administered as 2 g in patients weigh-
ing more than 80 kg and 3 g in patients weighing more
than 120 kg.

e The team conducting CAE surveillance should include a
senior surgeon, operating staff (anaesthetists and/or
nurses) and infection control committee.

https://dergipark.org.tr/en/pub/jocass

The data obtained from the research were analyzed using SPSS
Version 23.0 statistical analysis software. As descriptive statistics,
mean and standard deviation or median and minimum-maximum
values for numerical variables and number and percentage values
for categorical variables were given. In the comparison of numerical
data, Student T Test was used for normally distributed data and
Mann Whitney U test was used for non-normally distributed data.
Chi-Square test was used to compare the ratios. In analyzing the
change over time, the significance test of the difference between two
pairs or Wilcoxon test was used. The relationship between numeri-
cal variables was analyzed using the appropriate correlation test
(Pearson or Spearman). Mc Nemar test was used to determine
whether there was a difference between two related groups on a di-
chotomous dependent variable. p<0.05 was considered statistically
significant.

Survey Questions & Answers

Q1. Which of the following is incorrect regarding the timing of preoperative and in-
traoperative antibiotic administration in adult patients?

A) The first dose should be started within 60 minutes before the surgical incision.

B) The first dose of fluoroquinolones and vancomycin should be started within 120
minutes before the surgical incision.

C) Intraoperative re-administration is necessary to ensure adequate serum and tissue
concentrations of the antimicrobial in patients if the duration of the procedure exceeds
the two half-lives of the drug.

D) Corrected body weight is used to calculate the dose of aminoglycosides in patients
with a body mass index 230 kg/m2.

E) The first dose should be started immediately after surgical incision.

Q2. Which of the following is true about cefazolin, which is frequently used for surgical
prophylaxis?

A) Vancomycin is more effective than cefazolin in preventing Surgical Site Infections
(SSls) caused by methicillin-sensitive Staphylococcus aureus (MSSA).

B) Cefazolin is more effective than vancomycin in preventing CAls caused by
methicillin-resistant Staphylococcus aureus (MRSA).

C) The preoperative dose for adult patients is 2 g. For patients weighing 2120 kg, it is
3g.

D) Because of its long half-life, intraoperative re-dosing is not required.

E) If major blood loss (e.g., >1500 mL) occurs, a repeat dose should be administered
before fluid resuscitation.

Q3. Which of the following statements is incorrect?

A) The Operation Start Time indicates the moment when the incision is made for a
surgical procedure.

B) End of Surgery Time refers to the time when all instrument counts have been com-
pleted and verified, all postoperative radiological studies to be performed in the oper-
ating room have been completed, all dressings and drains have been secured, and
physicians/surgeons have completed all procedure-related activities on the patient.
C) While current guidelines recommend a maximum duration of surgical antimicrobial
prophylaxis of 24 hours, increasing evidence suggests that a single preoperative dose
(and possible additional intraoperative doses) may have a similar effect.

D) Depending on the presence of indwelling drains and intravascular catheters,
antimicrobial agents should be continued in the postoperative period.

E) Long-term antibiotic administration may increase the development of antibiotic re-
sistance, antibiotic-specific side effects (e.g., acute kidney injury), fungal superinfec-
tions and the risk of Clostridium difficile infection.

Q4. Which of the following is correct to reduce the risk of SSI in adult patients under-
going elective colorectal surgery?

A) The oral antibiotic agent(s) used should only have anaerobic activity.

B) Oral antibiotic agent(s) are administered before mechanical bowel preparation to
reduce the microbiota load of the colon.

C) Oral antibiotic + mechanical bowel preparation is not superior to mechanical bowel
preparation alone without oral antibiotic administration.

D) Oral antibiotics are for preoperative use only and should not be continued
postoperatively.

E) The risk of anastomotic leakage is much higher in patients undergoing mechanical
bowel preparation.

Q5. Which of the following statements is incorrect?

A) Superficial incisional SSls are only followed for a period of 30 days for all procedure
types.
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B) Breast surgery (BRST) and hemia repair (HER); deep incisional SSI and or-
gan/space SSl are followed for a period of 90 days.

C) When calculating the surveillance period, the date of operation is recorded
as Day 0.

D) Limiting the duration of antimicrobial prophylaxis to a single preoperative dose may
reduce the risk of Clostridium difficile disease.

E) Since the predominant organisms in SSls after clean procedures are gram positive,
the addition of vancomycin may be appropriate for a patient with a life-threatening
allergy to B-lactam antimicrobials.

Q6. Which of the following is not the aim of the study titled 'Evaluation of Prophylactic
Antibiotic Use in General Surgery Service' conducted in your clinic?

A) To evaluate the compliance of prophylactic antibiotic use in operated general sur-
gery patients with the American Society of Health-System Pharmacists (ASHP) guide-
lines and hospital protocol

B) To determine the level and rate of SSls developed in patients within the surveillance
period.

C) Explaining the findings obtained to the residents and lecturers of the Department
of General Surgery in accordance with the guidelines and conducting a pre- and post-
training status assessment questionnaire.

D) To evaluate the attitudes and behaviors of operated general surgery patients
about prescribing antibiotics to ward physicians.

E) To compare the changes, if any, in prophylactic antibiotic use before (x number of
patients) and after (x number of patients) the training.

Q7. Which of the following do you think is the most common comorbidity according
to ICD-11 diagnosis code in general surgery patients operated in our University Hos-
pital?

A) Neoplasms

B) Digestive system diseases

C) Respiratory system diseases

D) Endocrine, nutritional and metabolic diseases

E) Circulatory system diseases

Q8. Which of the following do you think is the most common type of surgery per-
formed in general surgery patients operated in our University Hospital?

A) Thyroid and/or parathyroid surgery

B) Colon surgery

C) Rectal surgery

D) Hernia repair

E) Gastric surgery

Q9. According to the ASHP guideline for cefazolin administered as prophylactic anti-
biotic in general surgery patients operated in our University Hospital, in what percent-
age (%) do you think the antibiotic selection was correct?

A) 90-100%

B) 80-90%

C) 70-80%

D) 60-70%

E) 50-60%

Q10. According to the American Society of Health-System Pharmacists Guidelines on
Antimicrobial Prophylaxis in Surgery, for cefazolin administered as prophylactic anti-
biotic in general surgery patients operated in our University Hospital, in what percent-
age (%) of patients do you think antibiotic selection, antibiotic dose and antibiotic ad-
ministration time were performed correctly?

A) 50-60%

B) 40-50%

C) 30-40%

D) 20-30%

E) 10-20%

There are 25 surgeons in the general surgery department, 10 of
whom are faculty members and 15 of whom are research assistants.
A total of 23 (92%) surgeons attended the education session. How-
ever, 5 participants were excluded because of participation only in
the pre-EQP and one participant was also excluded because of par-
ticipation only in the post-EQP. Accordingly, the data of a total of 18
(72%) participants who participated in both phases were evaluated.
Six of the participants (33.3%) were female, 5 (27.8%) had been
working in general surgery for less than 6 months, 4 (22.2%) for 6-
24 months, and 9 (50%) for more than 24 months. In addition, 15
(83.3%) of the physicians were residents, 2 (11.1%) were special-
ists and 1 (5.6%) was a faculty member. The answers given by the
physicians to the questionnaire (Table 1) are given in Table 2. The
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median (min-max) number of correct answers given to the survey
questions was 5 (2-6) in the pre-EQP and 7 (2-9) in the post-EQP
(p=0.001).

SAP administration time was answered correctly by all partici-
pants in the pre-EQP. All participants correctly answered the time
of SAP administration, the duration of SAP continuation and the
most common type of surgery performed in the post-EQP. In the
case of surveillance time calculation, all participants answered in-
correctly in both periods. In the post-EQP, the best improvement in
the correct response rate was in the question given to the most com-
mon disease group in patients.

Comparison of the answers given to the questions

After trainin

anes""” Answer Incorrect | Correct P

1 Incorrect 0 0
Correct 0 18
Incorrect 2 6

2 Correct 3 7 0.508
Incorrect 0 2

3 Correct 0 16 0.500
Incorrect 11 1

4 Correct 1 5 >0.05

5 Incorrect 18 0

Before Correct 0 0
training Incorrect 2 2

6 Correct 2 12 >0.05
Incorrect 3 14

7 Correct 0 1 <0.001
Incorrect 0 1

8 Correct 0 17 >0.05
Incorrect 7 8

9 Correct 2 1 0109
Incorrect 10 7

10 Correct 0 1 0016

According to the data in the thesis used to prepare the survey
questions, among 404 patients evaluated for SAP compliance report,
the proportion of patients with at least 1 comorbidity according to
the International Classification of Disease (ICD) was found to be
91.3%. The most common disease were neoplasms. The most com-
mon types of surgery were hernia repair. The most preferred
prophylactic antibiotic (404 patients) was cefazolin (352 patients,
87.1%). The number of patients whose cefazolin choice was appro-
priate according to ASHP guidelines was 315 (89.5%). The dose
compliance rate of patients whose cefazolin choice was appropriate
according to the ASHP guideline was 41%. The proportion of pa-
tients whose cefazolin selection was appropriate according to the
ASHP guideline and whose time of administration was appropriate
according to the ASHP guideline was 42.2%. The proportion of pa-
tients whose cefazolin selection, dose and time of administration
were appropriate was 14.6%. Intraoperative repeat cefazolin ad-
ministration was performed in 7 (50%) of a total of 14 patients who
required intraoperative repeat cefazolin administration, and the
time of administration was correct in 1 (14.3%) of these patients.
The rate of preoperative oral antibiotic administration in patients
undergoing elective colorectal surgery was 63.6% for oral ornida-
zole and 56.8% for oral cefuroxime.

However, when the time of mechanical bowel preparation (MBP)
application was analyzed, it was noticed that it was usually
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performed after oral antibiotic administration. When the patients
who received antibiotics while hospitalized in the ward in the post-
operative period were evaluated in terms of the presence or ab-
sence of infectious diseases specialist (IDS) approval and the pres-
ence or absence of indication, the number of patients who received
antibiotics without indication was 66 (16.4%).4

In this study, 10-question questionnaire was administered twice
to surgeons’ pre-EQP and post-EQP in order to evaluate their ap-
proaches and knowledge levels on SAP use. Not all physicians in the
Department attended the meeting due to their workload in the op-
erating rooms.

When the answers given by a total of 18 participants were evalu-
ated, all participants answered the question about the time of
prophylactic antibiotic administration correctly in both question-
naires. However, according to the data at the thesis data, it was
found that the correct time of antibiotic administration according to
the ASHP guideline for cefazolin was 42.2%. Intraoperative repeat
cefazolin administration was performed in 7 (50%) of a total of 14
patients who required intraoperative repeat cefazolin administra-
tion, and the time of administration was correct in 1 (14.3%) of
these patients. The number of patients who continued to be given
antibiotics unnecessarily postoperatively was 66 (16.4%). The
number of physicians who thought that there was no need to con-
tinue postoperative antibiotic prophylaxis increased from 16
(88.8%) before the meeting to 18 (100%) after the meeting (p >
0.05). Even though, surgeons are well-qualified in theoretical
knowledge on the time of prophylactic antibiotic administration, ap-
plication of this knowledge into their practice is lower.

In a survey study conducted to evaluate the use of SAP and com-
pliance with ASHP guidelines among general surgeons in Turkey,
the overall compliance rate of 317 participants with ASHP guide-
lines was found to be 26.8%. Although 96.5% of the participants cor-
rectly reported the time of SAP first dose administration, this rate
decreased to 79.5% for intraoperative redosing of prophylaxis. The
proportion of surgeons who continued antibiotic treatment of clean
and clean-contaminated cases at discharge was 22.7% and 38.5%,
respectively. As a result of this study, it has been shown that inap-
propriate SAP use is common in Turkey and antibiotics are contin-
ued to be prescribed at discharge.6 According to our survey results,
although 100% of the participants could correctly report the time of
administration of the first dose of SAP, this rate decreased to 33.3%
of those who reported that prophylaxis did not need to be continued
in the postoperative period.

It is known that especially plastic surgeons lack knowledge and
awareness about optimal SAP.7 For this reason, it is recommended
that SAP trainings for specific surgical branches should be given reg-
ularly. In a survey of Italian surgical (General, Cardiac, Thoracic,
Plastic, Vascular, Orthopedics, Obstetrics, Gynecology, Urology, Oto-
rhinolaryngology and Ophthalmology) and anesthesiology resi-
dents involving a total of 466 respondents, a total of 36.3% of re-
spondents had an adequate knowledge score on SAP. General sur-
gery residents were more likely than anesthesiology residents to
agree that SAP should be performed within 60 minutes prior to sur-
gical incision and to be aware of the existence of national guidelines
on SAP. In addition, 14% of respondents were concerned about pa-
tients contracting SSIs during their hospitalization. It was concluded
that organizing a training course on SAP, especially promoting edu-
cational intervention for surgical and anesthesiology residents,
would be useful to improve correct antibiotic use and prevent
healthcare-associated infections.8
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In another survey study in which orthopedic surgeons were asked
about the time of preoperative antibiotic administration, 47.4% of
395 surgeons stated that they administered preoperative antibiot-
ics within 30 minutes before incision, 42.9% within 30 minutes to 1
hour before incision, and 8.2% within 1-3 hours before incision. Re-
garding the necessity of intraoperative redosing for prolonged sur-
gical procedures, 77.8% of surgeons stated that redosing was nec-
essary. In the postoperative period, 40.4% of the surgeons stated
that they used antibiotics for 1 day, 44.4% for 2-7 days, 14.5% for 8-
14 days, and 0.7% for more than 14 days.? In a questionnaire study
in which the approach to prophylactic antibiotic use in hernia repair
was evaluated with the participation of 81 surgeons who performed
at least 75 hernia repairs per year, 44.4% of the participants used
routine antibiotic prophylaxis, 49.4% used selective SAP, and 6.2%
stated that they never used SAP. The lack of clear guidelines empha-
sizes that the surgeon bases prophylactic antibiotic use on per-
ceived risk or SSI experience.10

In a questionnaire study conducted in England in which 97 sur-
geons performing elective colorectal surgery were included, all of
the participants reported that they gave prophylactic antibiotics
preoperatively; 24% continued antibiotics in the postoperative pe-
riod; 62% performed oral antibiotics and MBP and 29% performed
only MBP without oral antibiotics!!. According to thesis data, the
rate of preoperative oral antibiotic use in elective colorectal surgery
was 63.6% for oral ornidazole and 56.8% for oral cefuroxime. The
rate of MBP is 95.5%. In our survey study, 6 (33.3%) of the physi-
cians gave the correct answer in accordance with the guideline re-
garding SAP application in elective colorectal surgery. The only
shortcoming of MBP and oral antibiotic administration, which was
higher compared to the other study, was observed in compliance
with the timing of oral antibiotic administration.

The limitations of our single-center study are that not all faculty
members and resident physicians were able to attend the educa-
tional meeting, the educational messages could not be conveyed in
detail due to the insufficient duration of the meeting, and for this
reason, the survey questions were simplified and as a result, we
could not adequately measure the level of knowledge of physicians.

SSI is an undesirable situation that patients may frequently en-
counter in the postoperative period. Low compliance with SAP in-
creases the risk of possible SSI development. In order to reduce pre-
ventable risk factors, the entire team in the operating theatre, espe-
cially the surgeons, and the personnel caring for patients in the ward
should be informed about this issue and necessary precautions
should be taken together. Providing education at regular intervals is
beneficial for surgeons in order to improve their knowledge on ra-
tionale antibiotic use in SAP.

This study was conducted in accordance with the ethical principles
of the Declaration of Helsinki and was approved by Hacettepe Uni-
versity Scientific Research and Publication protocol number
2022/17-11.
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Abstract \

Aim: Warfarin, a widely prescribed anticoagulant, exhibits considerable variability in patient response, making
its clinical use challenging due to a narrow therapeutic window. This study aimed to evaluate the prevalence of
CYP2C9 and VKORCT gene polymorphisms in a cohort of 87 Turkish patients who underwent cardiac valve sur-
gery and received warfarin therapy, as well as to assess their impact on warfarin dosage requirements.

Methods: The frequencies of CYP2C9 and VKORC1 polymorphisms were analyzed, and patients were stratified
based on the presence or absence of mutations affecting warfarin dosing.

Results: Revealed that patients carrying at least one CYP2C9 or VKORCI1 polymorphism required a significantly
lower weekly warfarin dose to achieve the optimal international normalized ratio (INR).

Conclusions: This study highlights the critical role of genetic factors in determining warfarin dosage and supports
the integration of pharmacogenetic testing into clinical practice to personalize warfarin therapy. Such an approach
has the potential to enhance treatment outcomes and minimize the risk of adverse events. Further research in-
volving larger sample sizes and diverse patient populations is warranted to validate these findings and refine the

current understanding of the genetic determinants of warfarin dosing.
Keywords: Warfarin, CYP2C9, VKORCI, genetic polymorphisms, cardiac valve surgery, Turkish population

Warfarin, a commonly prescribed anticoagulant worldwide, is ad-
ministered to prevent and manage thromboembolic incidents.
Roughly 0.5-1.5% of individuals are estimated to receive this medi-
cation.1-3

However, its clinical use is complicated by considerable individual
variability in response, a narrow therapeutic window, and the risk
of severe bleeding or stroke events, which are influenced by a myr-
iad of environmental and genetic factors.+-6 Although various mod-
els have been proposed for calculating warfarin dosage, incorporat-
ing both clinical and genetic markers (VKORC1 and CYP2C9 geno-
types), their practical application in a clinical setting remains a sub-
ject of ongoing debate.”8
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Variations in warfarin response among individuals can be traced
back to genetic polymorphisms present in the CYP2C9 and VKORC1
genes.9 Accounting for gene polymorphisms, age, and body surface
area, daily dosage requirements for individuals can deviate by ap-
proximately 50%.810 Warfarin is comprised of two enantiomers, S
and R, with S-warfarin being the more potent enantiomer, contrib-
uting to 60-70% of the anticoagulant effect.11
Genetic variations in the CYP2C9 enzyme can affect drug metabo-
lism by altering its ability to convert S-warfarin into inactive metab-
olites.12 The gene responsible for encoding this enzyme is located on
chromosome 10q24.2 in humans 13, and eight distinct single nucle-
otide polymorphisms (SNPs) have been identified within it, all of
which reduce CYP2C9 activity levels.14 Patients possessing the *2 or
*3 variants of this gene require lower warfarin dosages due to their
decreased enzymatic activity, resulting in less efficient S-warfarin
metabolism overall.15 Additionally, CYP2C9 polymorphisms *5, *6,
*8, and *11 have been shown to significantly delay S-warfarin me-
tabolism.16

The crucial role of the vitamin K cycle is fulfilled by the enzyme
VKORC1, which facilitates the restoration of reduced vitamin K
(KH2) and plays a vital part in clotting factor synthesis.1” Warfarin
exerts its anticoagulant effect by impeding the enzymatic function
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of VKORC1, thereby obstructing the apt maturation process of vita-
min K-dependent clotting factors.!8

VKORC1 is located on chromosome 16p11.2 19, and several ge-
netic variants have been linked to altered warfarin metabolism.20
The -1639G > A polymorphism is observed to decrease the expres-
sion of VKORC1, resulting in a reduction in both warfarin metabo-
lism and coagulation factors. This phenomenon has been duly
noted.?

This study aimed to investigate the occurrence rates of genetic
variations in CYP2C9 and VKORC1 among patients who received
warfarin treatment after undergoing surgery for heart valve disor-
ders. Additionally, it sought to evaluate the potential influence of
these gene variations along with pertinent clinical factors on the
necessary dosage of warfarin.

A total of 87 patients (41 females, 46 males) under warfarin
maintenance therapy for cardiac valve operation in a tertiary state
hospital between January 2018 and January 2022 were included in
the study. The study was approved by local Clinical Research Com-
mittee. Written informed consent was obtained from all patients in-
cluded in the study. Blood samples were taken from each patient
and transferred to Department of Medical Genetics for genetic anal-
ysis. Clinicians were not aware of the patients’ CYP2C9 and VKORC1
genotypes prior to anticoagulant therapy initiation. Beta adrenergic
receptor blockers, statins and proton pump inhibitors were the fre-
quent additional therapies used by the study population. Patients
with liver and kidney dysfunction, malignancy, pregnancy and lac-
tation, or those taking medications known to interfere with warfarin
metabolism were excluded from the study.

Genomic DNA was extracted from peripheral blood sample using
HiPure Blood DNA Mini Kit according to the manufacturer’s proto-
col. Next Generation Sequencing (NGS) test was performed using I1-
lumina MiSeq NGS platform (Illumina Inc., San Diego, CA, USA). The
test platform screened targeted mutations on CYP2C9 named
430C>T (haplotype CYP2C9*2), 1075A>C (haplotype CYP2C9 *3),
1076 T>C (haplotype CYP2C9 *4), 1080C>G haplotype (CYP2C9 *5),
817delA (haplotype CYP2C9 *6) and c.1003C>T (haplotype
CYP2C9*11) and also mutations on VKORC1 gene named
¢.173+1000 (haplotype VKORC1*2), ¢.492+134 (haplotype
VKORC1*3) and c.173+525 (haplotype VKORC1*4). The variants
that passed through the filters were analyzed with Sequencing Anal-
ysis Viewer (SAV) Software, [llumina and The Integrative Genomics
Viewer (IGV) according to the pathogenicity scores and in-silico pre-
diction tools.

Descriptive statistics were used to present the baseline character-
istics of the study population. The frequencies of CYP2C9 and
VKORC1 polymorphisms were calculated, and the Hardy-Weinberg
equilibrium was assessed. Patients were grouped according to the
presence or absence of mutations requiring a reduction in warfarin
dose. Comparisons of the median weekly warfarin doses for reach-
ing the ideal INR between the two groups were performed using an
independent samples t-test. The statistical significance was deter-
mined by a p-value lower than 0.05, with the aid of a commercially
accessible software package used for all analyses.

The study comprised 87 patients, consisting of 46 males, who had
cardiac valve replacement between January 2018 - January 2022.

https://dergipark.org.tr/en/pub/jocass

Were included in the study. The baseline clinicopathological charac-
teristics of the patients are listed in Table1. The mean age of the pa-
tients was 55+13 years (range: 19-80 years). The mean BMI of the
patients was 28.5%4.5 (range: 19.1-42.3). Among the patients, 30
had hypertension (23%), 30 had diabetes (34.5%), 16 had atrial fi-
brillation (18.4%). Regarding the type of cardiac valve replacement
surgery, 46 (52.9%) had aortic valve replacement (AVR), 32(36.8%)
had mitral valve replacement (MVR), and 9 (12.3%) had both AVR
and MVR.

The distribution of clinicopathological characteristics of the study
group.

Variables n =87

Sex, Males (%) 46(52.9%)

Age (years) 55+ 13 (19-80)
BMI (kg/m?) 28.5+4.5(19.1-42.3)
Cigarette use, n (%) 33(37.9%)

INR 26+£05(2.1-3.7)

Dose mg/month, n (%): 37.47+17.1 (8.75-85)

Concomitant disease, n (%):

Hypertension 20(23%)
Type 2 DM 30(34.5%)
Atrial fibrillation 16(18.4%)
MVR 32(36.8%)
AVR 46(52.9%)
AVR-MVR 9(12.3%)
Concomitant medications, n (%):
PPI 32(36.8%)
Statins 46(52.9%)
Metoprolol 55(65.2%)

INR: International normalization ratio of prothrombin time, AVR: aortic valve
replacement, MVR: mitral valve replacement

CYP2C9 and VKORC1 genotype frequencies of patients.

Genotype Genotype frequency, n (%)

CYP2C genotype
1/ 53(60.9%)
“1/*11 1(1.1%)
*1/*2 15(17.2%)
“1/*3 15(17.2%)
2/ *2 1(1.1%)
*3/*3 2(2.3%)

VKORC1 genotype
“1/*3 2(2.3%)
“1/*4 2(2.3%)
*21*2 22(25.3%)
*2/*3 27(31%)
2/ *4 8(9.2%)
*3/*3 5(5.7%)
*3/ *4 17(19.5%)
4] *4 4(4.6%)

The mean weakly warfarin dose for reaching ideal INR was
37.47+17.12 mg (range: 8.75-85 mg) CYP2C9 and VKORC1 gene
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polymorphism frequencies for the whole study group are given in
Table 2. The observed frequencies of CYP2C9 *1/*1, *1/*2, *1/*3,
*2/*2,*3/*3 and *1/*11 genotypes were respectively as 60.9% (n
=53),17.2% (n=15),17.2% (n = 15), 1.2% (n = 1), 2.3% (n=2) and
1.1% (n=1) (Table 2). VKORC1 frequencies were 25.3% (n=22) for
*2/*2,31% (n=27) for *2/*3, 19.5% (n=17) for *3/*4 (Table 2).

Normal coumadin dose is ordered for *1/*1 CYP2C9 mutation
while decreased dose is ordered for other mutations. For VCORC1
mutations dose decrease is ordered for *2 mutations. So, patients
were grouped according to dose requirements. 19 of the patients
had mutations of both genes who did not need dose decrease while
23 patients had mutations in both genes requiring dose decrease.
Patients with and without mutations in any gene that required a re-
duction in warfarin dose were analyzed in two groups. 19 of the pa-
tients had none of the mutation (Group 1) while 68 of the patients
had at least one mutation (Group 2). Median dose for reaching ideal
INR was compared between two groups and it was 50.39+15.62
mg/week vs 33.86+£15.81 mg/week: p=0.00 (Figure 1).

Mean weekly doses of groups.

£0,00

50,00

40,00

30,00

Mean Dose(mghweek)

20,00

10,00

Group 1

Group 2

Groups

4, Discussion

This study aimed to determine the frequencies of CYP2C9 and
VKORC1 polymorphisms in patients who underwent cardiac valve
surgery and received warfarin treatment, as well as to assess the po-
tential effects of these genetic variants and clinical factors on the re-
quired warfarin dose. According to the findings, individuals with
one CYP2C9 or VKORC1 polymorphism necessitated a notably lower
weekly dose of warfarin to achieve the optimum INR. This under-
scores the criticality of factoring in genetic components when deter-
mining warfarin dosage.

In our cohort, the most frequent CYP2C9 genotype was *1/*1, fol-
lowed by *1/*2 and *1/*3. These findings are consistent with previ-
ous studies conducted in different populations, where the wild-type
CYP2(C9 *1/*1 is the most common genotype, and *1/*2 and *1/*3
are the most frequent variants.2! The VKORC1 genotype distribution
in our study is also in line with previous research, which demon-
strated a high prevalence of VKORC1 *2/*2 and *2/*3 genotypes
among patients taking warfarin.22.23

Our study found that patients with at least one CYP2C9 or VKORC(C1
polymorphism (Group 2) required a significantly lower weekly war-
farin dose to achieve the target INR compared to patients without
any mutations (Group 1). This observation is consistent with

106

https://dergipark.org.tr/en/pub/jocass

previous reports indicating that carriers of CYP2C9 *2 and *3 alleles,
as well as VKORC1 variant alleles, have reduced enzyme activity and
consequently require lower warfarin doses to avoid excessive anti-
coagulation and related complications.24 Our findings underscore
the importance of genotyping patients for CYP2C9 and VKORC1 pol-
ymorphisms to optimize warfarin dosing and minimize the risk of
adverse events.

In addition to genetic factors, our study also considered clinical fac-
tors that could influence warfarin dosing, such as age, BMI, comor-
bidities, and type of cardiac valve replacement surgery. These fac-
tors have been reported to impact warfarin dose requirements and
treatment outcomes in previous studies.?5 Further research is
needed to elucidate the complex interplay between genetic and clin-
ical factors in determining the optimal warfarin dose for individual
patients.

There are some limitations to our study. First, the sample size was
relatively small, which may have limited the statistical power to de-
tect small differences in warfarin dose requirements among differ-
ent genotype groups. Second, our study population was restricted to
patients who underwent cardiac valve surgery, so the results may
not be generalizable to other patient populations receiving warfarin
therapy. Finally, other genetic polymorphisms not assessed in this
study may also contribute to warfarin dose variability and warrant
further investigation.

5. Conclusion

In conclusion, our study demonstrates the significant impact of
CYP2C9 and VKORC1 polymorphisms on warfarin dose require-
ments in patients who have undergone cardiac valve surgery. These
findings support the integration of pharmacogenetic testing into
clinical practice to personalize warfarin therapy, thereby improving
treatment outcomes and reducing the risk of adverse events. Fur-
ther studies with larger sample sizes and diverse patient popula-
tions are warranted to validate our findings and refine the current
understanding of the genetic determinants of warfarin dosing.
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Abstract

Aim: Earthquakes are among the most common causes of mortality and morbidity due to natural disasters. In
particular, soft tissue and musculoskeletal system injuries are the most common types of injuries reported after
earthquakes and the most common reason for hospital admission. We aimed to review the epidemiological data
of patients who were rescued from under the rubble in the Kahramanmaras earthquakes on February 6 and de-
veloped earthquake-related spinal vertebral fractures.

Methods: Our study included 69 patients with spinal vertebral fractures and/or spinal cord injuries (SCls) who
were admitted to the Physical Medicine and Rehabilitation Clinic of Adana City Training and Research Hospital
after the 6 February Kahramanmaras Pazarcik and Elbistan earthquakes. Our study is a cross sectional-observa-
tional study. Patients with peripheral nerve damage or loss of muscle strength due to pelvic and extremity frac-
tures were not included in the study.

Results: The mean age of the patients was 40.43+15.24 years (min=8-max=72). The median time of rescue from
under the rubble was 15 (1-106) hours. The median visual analogue scale (VAS) pain score was 7 (0-10). 69.6% of
the patients were female. Among the patients with a vertebral spinal injury, 72.5% had an incomplete SCI and
27.5% had a complete SCI. 84.5% of the patients underwent surgery, and posterior spinal instrumentation was
performed in 56.5% of them.

Conclusions: There has been a significant increase in the number of SCI cases after the Kahramanmaras earth-
quakes. Rehabilitation centers should be established, patients' access to these centers should be facilitated, and
complications should thus be prevented or optimized. Injured people should be helped to return to their social

lives

Keywords: February 6th Kahramanmaras, earthquake, spinal cord injury

Earthquakes are among the most common causes of mortality and
morbidity due to natural disasters. In particular, soft tissue and
musculoskeletal system injuries are the most common types of inju-
ries reported after earthquakes and the most common reason for
hospital admission®. Tiirkiye is a high-risk country for earthquakes;
however, cities built on fault lines, unplanned urbanization, and
non-earthquake-resistant and unsupervised structures increase the
number of deaths and injuries. 100,000 people lost their lives due to
earthquakes between 1908 and 1995. Poor disaster organization
also increases earthquake-related losses?>. Despite the developing
technology, it is not possible to predict an earthquake.
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Because earthquakes frequently affect crowded urban areas with
poor structural standards, they usually cause high mortality rates
and mass casualties with many traumatic injuries.

A massive earthquake with a magnitude of 7.7 hit Tiirkiye with an
epicentre of Pazarcik, Kahramanmaras at 04.17 on February 6. A
second earthquake measuring 7.6 occurred at 13.24 approximately
nine hours later in Elbistan, Kahramanmaras. These earthquakes af-
fected 11 provinces as the most destructive earthquakes in the his-
tory of our country. After these two devastating earthquakes, thou-
sands of aftershocks occurred, and thousands of people were killed
and injured. Due to the collapse of thousands of structures and even
hospitals, most of the injured were transferred to other cities.

Soft tissue and musculoskeletal system injuries are the most com-
mon types of injuries and the most common reason for hospital ad-
mission in earthquake victims stuck under the rubble for hours or
even days. It is thought that most of the earthquake survivors have
spinal vertebral fractures and/or SCIs.

The literature has very few studies on earthquake-related SCls. Alt-
hough the studies conducted after the 2005 Pakistan, 2008 China,
2010 Haiti, and 2015 Nepal earthquakes contributed significantly to
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the literature on earthquake-related SCIs, the data are still insuffi-
cient*””. Studies have shown an increased female rate, decreased
cervical SCI and increased complications in earthquake-related SCls
compared to SCIs emerging from other causes®.

Given the continuing risk of earthquakes, the approach to earth-
quake-related SCls and patient management in the acute period and
rehabilitation programs afterwards grow in importance.

In this study, we aimed to review the epidemiological data of pa-
tients who were admitted to our clinic with earthquake-related spi-
nal fractures.

Our study included 69 patients with spinal vertebral fractures
and/or SCIs who were transferred from the earthquake-hit prov-
inces to the Physical Medicine and Rehabilitation Clinic of ..... Train-
ing and Research Hospital or were later admitted to the clinic after
the 6 February Kahramanmaras Pazarcik and Elbistan earthquakes.
Ethical approval was obtained for the study from the Clinical Re-
search Ethics Committee of Adana City Training and Research Hos-
pital (No:2633, Date: 08.06.2023). Our study is a cross sectional-ob-
servational study. Patients with peripheral nerve damage or loss of
muscle strength due to pelvic and extremity fractures were not in-
cluded in the study.

Demographic Data and Clinical Characteristics

n(69)
Age (year) (Median+Sd) 40,43+15,24
Time to get out of the rubble
(hour) [median (min-max)] 15 (1-106)
Pain VAS [median (min-max)] 7(0-10)
ASIA (n,%)
- A 19 (27,5)
C 7(10,1)
D 23(33,3)
. E 20 (29,0)
Gender (n,%)
Female 48 (69,6)
Type(n,%)
Incomplete 0 (72,5)
Complete 19(27.9)
Surgery (n,%)
- No 11(15,9)
Yes 58 (84,5)
Fixation (n,%)
No 30 (43,5)
Yes 39 (56,5)
Crush Injury (n,%)
No 42 (60,9)
. Yes 27 (39,1)
Pressure Ulcer (n,%)
No 65 (94,2)
- Yes 4(5.8)
Urinary Catheter (n,%)
No 31 (44,9)
Yes 31(44,9)
Spontaneus 7(10,1)
Sensory Examination (n,%)
Normal 32 (46,4)
Hypoesthesia 19(27,5)
Anesthesia 18 (26,1)

https://dergipark.org.tr/en/pub/jocass

The demographic data of the patients (age and gender), the dura-
tion of being trapped under the rubble, the level of injury, the pres-
ence of a surgical operation and if present, the use of spinal instru-
mentation, the presence of crush injury, the use of a urinary cathe-
ter, and the history of urinary tract infection (UTI) were recorded.
Pain intensity was measured with the VAS. Physical examinations
were performed to determine the presence of an SCI, and if present,
the American Spinal Injury Association (ASIA) impairment scale
was used to determine injury levels.

Statistical analysis was performed using SPSS software. Continu-
ous variables were expressed as mean * standard deviation and me-
dian (min-max), while categorical data were expressed as numbers
and percentages.

The mean age of the patients was 40.43%£15.24 years (min=8-
max=72). The median time of rescue from under the rubble was 15
(1-106) hours. The median VAS pain score was 7 (0-10). 69.6% of
the patients were female. Among the patients with a vertebral spinal
injury, 72.5% had an incomplete SCI and 27.5% had a complete SCI.
84.5% of the patients underwent surgery, and posterior spinal in-
strumentation was performed in 56.5% of them. 39.1% of the pa-
tients had a crush injury, 5.8% had pressure ulcers, 44.9% had an
indwelling catheter, and none of the patients developed a UTI.
Sensory examinations revealed hypoesthesia and anesthesia in
53.6% of the patients, pain in 98.6%, and numbness-tingling in
51.5% (Table 1).

94.2% of the patients had thoracolumbar vertebral fractures, espe-
cially in T12 (15.9%) and L1 (31.9%) vertebrae. Only four patients
had a cervical injury.

Table 2 and Table 3 show patients' muscle strength grades and in-
jury levels.

Muscle Strength Grades

Muscle Strength n %
0/5 18 26.1
1 1 14
1/5 2 29
2+/5 1 14
3-15 2 29
3/5 4 58
3+/5 2 29
4-/5 1 14
4/5 12 174
4+/5 2 29
5/5 21 304
(R)Lower extremity 1/5 1 14
(R)Upper extremity 2/5, (R)Lower extremity 1/5 1 1.4
Left Foot Dorsiflexion 1/5 1 1.4
Total 69 100.0
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Earthquakes are destructive natural disasters, and it is not possi-
ble to predict when and where an earthquake will occur®. Earth-
quakes cause greater losses in developing countries. SCIs due to
post-earthquake trauma or compression are important causes of
mortality and morbidity®>~®. The epidemiology of SCIs in earth-
quakes is different from that of SCIs resulting from other traumatic
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Injury Levels

Level n %
C5 2 2.9
C6 2 2.9
L1 22 319
L1,L2 1 1.4
L1,L2,L3 1 1.4
L2 5 7.2
L3 3 43
L4 3 43
L4,L5 1 1.4
L5 1 1.4
T10 2 2.9
KN 1 1.4
T11-L4 1 1.4
T11,L1 1 1.4
11,712 3 43
T11,T12,L.2,L3 1 1.4
T12 1 15.9
T12,L1-5 1 1.4
T12,L1 3 43
T4 1 1.4
T6 1 1.4
T9 2 2.9
Total 69 100.0

causes. Therefore, complications and rehabilitation processes are
also different.

The search and rescue phase and early treatment are of vital im-
portance for earthquake victims. There is a race against time to res-
cue as many people as possible; therefore, local people without
search and rescue training also participate in rescue operations. In
these cases, the injured are dragged out of the rubble piles without
spinal immobilization, thereby resulting in SCIs. The posture of the
victims at the time of the earthquake also plays a key role in the in-
jury location®*°,

Because the first earthquake in our country on 6 February oc-

curred at 04.17 midnight, people were caught asleep by the earth-
quake. Most of the SCI patients woke up with a strong tremor and
found themselves trapped under the rubble.
In our study, 69.6% of the patients were female. 94.2% of the pa-
tients had thoracolumbar vertebral fractures, especially in T12
(15.9%) and L1 (31.9%) vertebrae. Only four patients had a cervical
injury. Although 21 (30.4%) patients had vertebral fractures, no
neurological deficit was detected. 27.5% of the patients had a com-
plete SCI, and 21.7% had a muscle strength score of 4/5. One patient
had tetraplegia, one patient had monoplegia, and one patient had a
drop foot.

Maruo et al.*® found spinal fractures in 995 out of 1675 patients
with bone injuries after the great earthquake that occurred in Japan
in 1995. However, only 21 (2.1 %) had a SCI. Similar to our study,
spinal fractures were found most commonly in the thoracolumbar
region and T12 (29%) and L1 (29%) vertebrae. They attributed the
low number of SCIs to the advanced search and rescue team and
rapid rescue of the victims.

Taugir et al.** assessed SCI cases after the 2005 earthquake in Pa-
kistan. They found paraplegia in the majority of cases and observed
cervical injury and tetraplegia in only four of 194 cases.

In another study conducted by Rathore et al® after the 2005 earth-
quake in Pakistan, paraplegia was found in 89.3% of the cases. The
low number of cervical injuries and tetraplegic cases was attributed
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to the high mortality rate in cervical injuries and the lack of suffi-
cient time to survive®. Likewise, in our study, cervical injury was ob-
served in only four cases. We also believe that this may be associated
with the high mortality rate in cervical injuries and victims died be-
fore they had the opportunity to be rescued.

Many studies have shown that traumatic SCl is observed more fre-
quently in men in developing countries*>™'*, In the literature, the
rate of women was found to be high in studies conducted in earth-
quake-related SCI cases. This rate was found to be 54% in Raissi et
al*®, 74% in Taugir et al**, 70% in Maruo et al*°, and 56% in Groves
etal*. Similarly, the rate of women (69.6%) was higher in our study.
Social, behavioral, and occupational risk factors increase the risk of
traumatic SCI in men, while in natural disasters, more people are at
home in the early hours of the morning and women are more af-
fected®.

These major disasters in our country have once again demon-
strated the importance of search and rescue activities, trained
teams, rapid access to the rubble, and rehabilitation processes for
survivors.

Due to the high number of cases after the disaster, the hospital
registration system was inadequate, and most of the cases were rap-
idly transferred to the surrounding provinces after they were stabi-
lized. Only the cases admitted to our clinic could be evaluated; there-
fore, the number of cases in our study is insufficient. We believe that
there are more SCI cases.

There has been a significant increase in the number of SCI cases
after the Kahramanmaras earthquakes. Spinal cord injury rehabili-
tation centers should be established under the leadership of physi-
cal medicine and rehabilitation physicians. Access to these centers
should be facilitated to prevent and optimize complications. Pa-
tients should be followed up regularly. Injured people should be
helped to return to their social lives as soon as possible.

This study was conducted in accordance with the ethical principles
of the Declaration of Helsinki and was approved Adana City Training
and Research Hospital Scientific Research and Publication protocol
number 2633, Date: 08.06.2023.
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Abstract

Aim: We aimed to analyze the effect of the 3 different parenteral nutrition’s (MCT/LCT (long and medium chah
fatty acids), LCT with omega-9 (w-9) and MCT/LCT with w-3 and w-9 on the inflammatory cytokine levels in sep-
sis patients. This is the first study from the Southern part of Turkey.

Methods: We included 30 patients, diagnosed with sepsis and took total parenteral nutrition in this study. Patients
were divided into 3 randomized groups in terms of what parenteral nutrition have been taken. (Group A, B and C)
Blood samples were taken and TNF-a, IL-1, IL-6 and IL-8 levels were evaluated. Adverse effects were recorded. TNF-
a, IL-1B, IL-6, and IL-8 levels of were analyzed by ELISA method and each sample were studied in duplicate.
Results: The median age of the patients included in the study was 52 and 24 (80%) of them were male. The SOFA
score was 5 in study group. We examined IL-1, IL-6, IL-8 and TNF-a distribution on the day of the first, third and
fifth days depending on time. The inflammatory cytokine levels were not found statistically significant (p > 0.05)
when we compared the study groups via 3 different parenteral nutrition’s.

Conclusions: When we compare MCT/LCT, LCT/w-9 and MCT/LCT, w-3, w-9 which are given as a component of
total parenteral nutrition we concluded that there was no superiority to others in terms of proinflammatory cyto-
kine levels in sepsis and they didn’t increase proinflammatory cytokines. There is a need for more randomized
controlled studies investigating the effect of lipids on the course of the disease in sepsis patients who cannot

receive enteral nutrition and require TPN support.
Keywords: Sepsis, lipid, cytokine

Sepsis is one of the most serious problems encountered in inten-
sive care units; moreover, it causes hospitalization and is a compli-
cation occurring during hospitalization. Despite all supportive treat-
ments and use of strong antibiotics, it results in 30%-70% mortality
and significantly reduces the quality of life among sepsis survivors®.
2, Sepsis is defined as the uncontrolled systemic inflammatory re-
sponse of the host to infection. Notably, it is caused when the caus-
ative microorganism interacts with the host’s immune, inflamma-
tory, and coagulation responses. In other words, both host response
and causative microorganism are responsible for sepsis3. The physi-
opathological events occurring during sepsis are complex.
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Many antigenic structures and toxins in the bacterial cell wall trig-
ger the release of several potent mediators from circulating mono-
nuclear phagocytes, endothelial cells, and other cells. These media-
tors particularly include tumor necrosis factor alpha (TNF-a); inter-
leukins 1, 2, 6, and 8 (IL-1, IL-2, IL-6, and IL-8); and platelet-activat-
ing factor (PAF)%. In patients with sepsis, total parenteral nutrition
(TPN) is used to provide nutrition as well as to reduce the metabolic
response to stress, positively control the immune system, and en-
hance clinical findingss.

Intravenous lipid emulsion (IVFE)—a crucial element of TPN—is
rich in essential fatty acids and is an energy-dense source of calories.
Notably, lipid emulsions comprise many bioactive components, in-
cluding fatty acidsé. Further, various fatty acids can have different
effects on several physiological processes, such as injury healing,
metabolism, blood coagulation, oxidative stress, cell and organ func-
tions and multiplication, inflammation, and immune response?’. Con-
ventionally, IVLE were composed of soybean oil (SO)8 9. Neverthe-
less, SO is rich in w-6 polyunsaturated long-chain triglycerides
(LCT) which may contribute to immunosuppression in sepsis cases
as relevant evidence has suggested. Moreover, SO may contribute to
increased risk of complications by exacerbating the release of
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proinflammatory cytokines and prostaglandin 210. 11, Therefore,
novel strategies have been developed to reduce the LCT content in
parenteral nutrition lipid emulsions using other fats, such as me-
dium-chain fatty acids (MCT), w-9 containing olive oil (00), or w-3
containing fish oil (FO)12.

This study aimed to compare three different lipid emulsions
(those containing MCT/LCT; LCT and w-9; or MCT/LCT, w-3, and w-
9) in patients who diagnosed with sepsis,

These emulsions were employed in the TPN given to the patients
to determine their effects on the levels of proinflammatory cyto-
kines such TNF-, IL-1, IL-6, and IL-8 and to find out if any of them
were better than the others.

The present study was performed on patients in the intensive care
unit (ICU) of Cukurova University School of Medicine Training and
Research Hospital during a 13-month period between March 2015
and April 2016. This study received ethics approval from Cukurova
University School of Medicine Ethics Committee (date: 19/03/2015;
approval number: 39/11).

After ethics committee approval and informed consent from the
patients or their caregivers were obtained, 37 patients (age > 18
years) who were diagnosed with sepsis and receiving TPN support
were enrolled. Seven patients were excluded from the study: five pa-
tients in the experimental group were excluded owing to the transi-
tion to enteral nutrition, and two patients were excluded owing to
the progress to septic shock. The diagnosis of sepsis was based on
the focus of infection and the Sequential Organ Failure Assessment
(SOFA > 2) criteria. Exclusion criteria were as follows: patients aged
<18 years, those who were pregnant, those who had severe sepsis
and septic shock, those who received corticosteroids (=1 mg/kg)
within the last 48 hours, those who were receiving major immuno-
suppressive drugs, those who tested positive for HIV, those who had
a plasma triglyceride concentration of >200 mg/dL, those who had
severe hyperglycemia (glucose >250 mg/dL), those who had acute
kidney injury following the Kidney Disease Improving Outcomes
guideline criteria, those who had fatal disease, and those who were
able to receive enteral nutrition. The daily lipid profiles of the pa-
tients were followed and the patient was excluded from the study
when the study limits were exceeded in triglyceride and other lipid
values.

Participants were grouped into three in a random pattern, based
on the parenteral nutrition composition using the website
www.randomizer.org as follows:

Group A (n=10); TPN containing 1 g/kg MCT/LCT (Nutriflex®)
Group B (n=10); TPN containing 1 g/kg LCT and w-9 (Oliclinomel
N7®)

Group C (n=10); TPN containing 1 g/kg MCT/LCT, w-3, and w-9
(SMOF Kabiven®)

All patients were fed via a central venous catheter for 5 days. All
groups received nutrition with 4 g/kg of glucose and 2 g/kg of pro-
tein administered as infusion for 24 hours. Based on the guidelines
provided by the American Society for Parenteral and Enteral Nutri-
tion (ASPEN) and the European Society for Clinical Nutrition and
Metabolism (ESPEN), we computed the required energy (total en-
ergy: 25-30 kcal/kg/day; protein: 1.2-2 g/kg/day)13-15, The target
calorie intake was reached on day 4. The patients started receiving
enteral nutrition in accordance with the hospital and enteral nutri-
tion protocols based on daily examinations by the ICU physician and
dietician.
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The day the patients started to receive nutrition was defined as
day 0. The age, gender, height, and weight of all patients were rec-
orded (Table 1). Blood samples of the patients included in the study
were collected between 08:00 and 10:00 in the morning on days 0,
3, and 5. Approximately 5 mL of whole blood from each patient was
taken into gel separation tubes (BD Vacutainer® SST™ II Advance).
The plasma of all samples was then separated by centrifugation at
1,500xg for 10 minutes at 4 °C and stored at -80 °C until experi-
mental studies were performed. Allergic reactions, fever, and side
effects were documented in all patients included in the study.

All samples were allowed to reach room temperature before the

proinflammatory parameters were determined by ELISA and TNF-
a, IL-1, IL-6, and IL-8 levels of each sample were analyzed in dub-
licate.
IL-1B levels of the samples were obtained using ELISA kit (Human
IL-1; Catalogue number: KAP1211; DIAsource®, Belgium;) accord-
ing to the manufacturer's instructions. The reference intervals of the
Human IL-13 ELISA kit was 0-13.6 pg/mL, detection limit 0.35
pg/mL, intra-assay CV <2.3%, inter-assay CV <4.5%, and accuracy
90-97%.

IL-6 levels of the samples were obtained using ELISA kit (Human
IL-6; Catalogue number: KAP1261; DIAsource®, Belgium;) accord-
ing to the manufacturer's instructions. The reference intervals of the
Human IL-6 ELISA kit was 0-17 pg/mL, detection limit 2 pg/mL, in-
tra-assay CV <4.2%, inter-assay CV <4.4%, and accuracy 97-102%.
IL-8 levels of the samples were obtained using ELISA kit (Human IL-
8; Catalogue number: KAP1301; DIAsource®, Belgium;) according
to the manufacturer's instructions. The measurement range of the
Human IL-8 ELISA kit was 0-50 pg/mL, detection limit 1.1 pg/mL,
intra-assay CV <3.2%, inter-assay CV <8.6%, and accuracy 105-
119%.

TNF-a levels of the samples were obtained using ELISA kit (Hu-
man TNF-a; Catalogue number: KAP1751; DIAsource®, Belgium;)
according to the manufacturer's instructions. The reference inter-
vals of the Human TNF-a ELISA kit was 4.6-12.4 pg/mL, detection
limit 0.7 pg/mL, intra-assay CV <6.6%, inter-assay CV <4.5%, and
accuracy 91-100%.

We conducted the statistical analysis of all information through
SPSS 17.0 software. Categorical variables were shown numerically
and in ratio, whereas continuous variables were presented as mean
+ standard deviation (minimum, maximum, and median if needed).
We evaluated how the data is distributed when continuous varia-
bles are compared among the groups, and applied the Kruskal-Wal-
lis and Mann-Whitney U tests because the prerequisite of paramet-
ric distribution was not met. The results of the time-dependent test
were compared using the Wilcoxon test and repeated-measures
ANOVA. Significance was met when p-value < 0.05 for all tests.

The 30 participants have a median age of 52 (19-81) years; of
these, 80% (n=24) patients were men. The mean body mass index
(BMI) of the patients was 25.1+3.3 kg/cm2. The median SOFA score
was 5 (4-9). Demographic characteristics of the patient groups
were similar. The three groups did not significantly differ regarding
age, height, BMI, and SOFA scores (Table I).

The groups did not significantly change when analyzing the me-
dian IL-1f levels at baseline and on days 3 and 5. Moreover, time-
dependent variations within the groups were not statistically


http://www.randomizer.org/

Kucukbingoz et al Volume 7 Issue 2 2024

different (Table II). The measurement of IL-13 on day 0 revealed the
median levels of 0.02 (0.01-7.76), 0.02 (0.01-2.94), and 0.45 (0.01-
22.1) pg/mLin the three groups (A, B, and C), respectively (p >0.05).
Similarly, the median IL-1f on day 3 were 0.02 (0.01-0.93), 0.11
(0.01-161.4), and 0.54 (0.01-72.2) pg/mL in the three groups, re-
spectively (p >0.05). As for the levels on day 5, they were 0.03 (0.01-
17.7), 0.02 (0.01-39.7), and 0.66 (0.01-16.7) pg/mL in the three
groups, respectively (p >0.05).

https://dergipark.org.tr/en/pub/jocass

Distribution of IL-1B Levels

Group A Group B Group C
Day Med Med Med 0
(Min-Max)  (Min-Max) (Min-Max)
0.02 0.02 0.45
’ 001-776)  (001-284)  (001-221) %O
IL-1B 0.02 0.11 0.54 S0.05
(pg/mi) (0.01-0.93)  (0.01-1614)  (0.01-772)
0.03 0.02 0.66
° (001-177)  (0.01-397)  (0.01-167) 00°

Figure 1 shows the distribution of IL-1f level at days 0, 3,and 5 as
well as the time-dependent changes for each group. Although the
levels comparatively increased and decreased in all three groups,
the increase was most evident in the Group C, but the analysis of
changes over time in terms of groups revealed no significant differ-
ence (Figure 1).

Analysis of median IL-6 levels at days 0, 3, and 5 did not signifi-
cantly changed among the three groups. Moreover, time-dependent
variations within the groups were not statistically different (Table
I10).

Distribution of Demographic Characteristics
Group A Group B Group C
Med Med Med p
(Min-Max) (Min-Max) (Min-Max)
49 53 54
Age (years) g gg) (19-81) (1963 005
. 80 77 77
Weight (ka) ~ (50_99) (49-82) s7-87) 005
. 175 172 173
Height (M) 150-187)  (163-178)  (164-181) 005
, 26.4 255 25.8
BMI(koim*) (21 528.1) (18-30.1) (195-324) 005
5 5 6
SOFA score (4-8) (4-9) (4-9) >0.05

Comparison of proinflammatory cytokine levels of the groups
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Median IL-6 levels on day 0 were 170.6 (15.5-546.7), 333.6 (46.4-
1821.4), and 135.3 (50.1-761.2) pg/mL in the three groups (A, B,
and C), respectively (p >0.05). The levels on day 3 were 77.6 (10.7-
256.9), 120.7 (32.4-659.1), and 82.5 (26.9-942.3) pg/mL in the
three groups, respectively (p >0.05). Further, the levels on day 5
were 102.6 (32.2-337.7), 143.6 (56.5-347.2), and 130.2 (37.6-
1709) pg/mL in the three groups, respectively (p >0.05).

Distribution of IL-6 Levels

Group A Group B Group C
Day Med Med Med p
(Min—-Max) (Min-Max) (Min-Max)
170.6 333.6 135.3

0 (1552-546.7)  (46.42-1821.4)  (50.13-761.2) >0.05
IL-6 3 776 120.7 82.5 >0.05

(pg/mL) (10.75-256.9)  (32.4-659.1) (26.94-942.3) :
5 102.6 143.6 130.2 >0.05

(32.18-337.7)  (56.49-347.2) (37.6-1709) :

Figure 1 presents the distribution of IL-6 level at days 0, 3, and 5
as well as the time-dependent changes in terms of groups. None of
the three groups demonstrated consistent increase or decrease in
these levels. Moreover, the analysis of changes in measurements
over time for these groups revealed no statistically significant dif-
ference (Figure 1).

Analysis of median IL-8 levels at days 0, 3, and 5 revealed a nega-
tive significant difference between the groups. Moreover, time-de-
pendent changes within the groups showed no statistical difference
(Table IV). Median IL-8 levels at baseline were 62.0 (32.8-664.6),
128.1 (37.8-913.1), and 78.7 (13.7-645.3) pg/mL in the three
groups (A, B, and C), respectively (p >0.05). The levels on day 3 were
91.4 (46.8-280.3), 79.2 (40.5-1283.2), and 110.2 (48.2-865.4)
pg/mL in the three groups, respectively (p >0.05). Further, the lev-
els on day 5 was 96.8 (42.8-738.7), 94.1 (29.2-633.2), and 86.7
(42.3-1280.5) pg/mL in the three groups, respectively (p >0.05).

https://dergipark.org.tr/en/pub/jocass

median TNF-a levels at days 0, 3, and 5. Moreover, time-dependent
changes within the groups were not statistically significantly differ-
ent (Table V). Median and range TNF-«a levels at baseline were not
significantly different between the three groups (9.8 (2.9-17.2),12.7
(5.1-35.1), and 154 (4.0-102.6)) pg/mL, respectively] (p
>0.05).Similar results between the groups were obtained at days 3
and 5 (11.1 (4.7-24.7), 11.2 (6.6-29.1), and 13.2 (6.0-51.9)) and
(13.4 (5.5-27.8),17.5 (4.0-30.5), and 11.9 (6.1-43.9)), respectively
(p >0.05).

Distribution of TNF-a Levels

Distribution of IL-8 Levels

Group A Group B Group C
Day Med Med Med p
(Min-Max) (Min-Max) (Min-Max)
62.0 1281 787
0 (32.81-664.6) (37.83-913.1) (13.68-645.3) >0.05
IL-8 914 792 110.2 >0.05
(pg/mL) (46.8-280.3) (40.52-1283.2) (48.2-865.4) :
5 9.8 94.1 86.7 50.05
(42.76-738.7) (29.25-633.2) (42.31-1280.5) :

Figure 1 shows the distribution of IL-8 levels at days 0, 3, and 5 as
well as the time-dependent changes in terms of groups. The Group
A seemed to demonstrate a consistent increase in this level, whereas
the other groups had both increases and decreases, but the analysis
of changes in the measurements over time for these groups revealed
no statistically significant difference (Figure 1).

The three groups did not significantly differ when testing the
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Group A Group B Group C
Day Med Med Med
(Min-Max) (Min-Max) (Min-Max) P
0 9.8 12.7 154
(292-17.2)  (5.11-35.1)  (4.04-102.6) >0.05
3 1.1 11.2 13.2
TNF-a (4.72-24.7)  (6.60-29.1)  (6.02-51.87) >0.05
5 134 17.5 11.9 >0.05
(5.47-27.8) (4.0-30.5) (6.13-43.93) )

Figure 1 shows the distribution of TNF-a levels at days 0, 3, and 5
as well as the time-dependent changes in terms of groups. Although
there was a consistent increase these levels in the Group A and a
consistent decrease in the Group C, analysis of the changes in meas-
urements over time for these groups revealed no statistically signif-
icant difference; this may be attributed to the limited number of pa-
tients and randomized inclusion of the patients (Figure 1).

None of the groups experienced any allergic reaction to the nutri-
tional mixtures.

The lipid content of TPN in patients with sepsis has gained in-
creased importance after it was reported to have effects on eico-
sanoid metabolism and the levels of proinflammatory cytokines. Re-
cent studies have stated that the use of SO-based lipids may cause
an increase in the levels of potentially harmful prostaglandins in
sepsis owing to their w-6 content!0. 11, 16,17, Briefly, it was found in
this study that three different TPN mixtures, grouped MCT/LCT;
LCT with w-9; and MCT/LCT with w-3 and w-9, did not lead to any
differences in proinflammatory cytokine levels in patients with sep-
sis. Since there hasn’t been comparative research of these three lipid
combinations, we believe that this is an important contribution to
the field.

Dominique Granado et al. compared the effects of nutritional
emulsions with SO- and 00-based lipid compositions on immune
functions in human cells in vitro. They reported that SO-containing
emulsions inhibit lymphocyte proliferation, whereas 00-containing
emulsions do not. Moreover, both emulsions tended to inhibit the
release of TNF-a and IL-1f to a similar extent!8. In our study, we
could not see any change in IL-1f level in group B containing FO,
while an increase in TNF-a level was observed. In a double-blind
randomized study of 32 infants undergoing open heart surgery,
Larsen et al. compared pure SO-based lipids with emulsions con-
taining 40% MCT, 50% LCT, and 10% FO. They evaluated TNF-q,
IFN-y, GM-CSF, IL-1B, IL-2, IL-4, IL-5, IL-6, IL-8, and IL-10 levels at
four days, i.e., at 2 hours before surgery as well as at 24 hours, 7
days, and 10 days after surgery. They found that TNF-a levels were



Kucukbingoz et al Volume 7 Issue 2 2024

lower in the FO group at 24 hours after surgery?9. In our study, we
observed an increase in TNF-a level in group B containing FO. Owing
to the randomized selection of patients and the complexity of the
pathogenesis of sepsis, this conclusion can be attributed to the small
number of patients. Further, Konstantin Mayer et al. investigated
whether parenteral nutrition comprising w-3 and w-6 affected pro-
inflammatory cytokine levels in 21 patients with sepsis. They found
a decrease in cytokine levels in the w-3 group, but there was a sig-
nificant rise in proinflammatory cytokine levels in the w-6 group?2°.
However, in the present study, we did not use any SO-based emul-
sions containing w-6 owing to their potentially harmful effects on
proinflammatory cytokine levels in patients with sepsis. For this
reason, we used TPN products containing other different lipid mix-
tures used to reduce LCT/ w -6 level in our study.

Ming-Hsun Wu et al. investigated the effects of parenteral nutri-
tion containing MCT/LCT, w-3, and w-9 and those containing only
MCT/LCT on inflammatory markers in patients undergoing gastro-
intestinal surgery. They evaluated IL-6, CRP, TNF-a, and TGF-1 lev-
els to be insignificantly changed between the two groups2l. We
could not find a statistically significant difference between the two
groups in our findings. We attributed this to the difference between
the pathogenesis of sepsis and the inflammatory response second-
ary to surgery. Maria Skouroliakou et al. studied the difference be-
tween the effects of parenteral emulsions containing MCT/LCT-, w-
3, and w-9-based lipids with those of emulsions containing w-6-
based lipids alone on inflammatory cytokines in 60 infants. IL-6 and
IL-8 levels were not significantly different between the two groups
when compared to TNF-a levels, although they showed to be less in
patients receiving mixed lipid content?2. Stanislaw Klek et al. admin-
istered parenteral nutrition containing MCT, w-6, w-3, and w-9 li-
pids as well as emulsions with SO-based lipids alone to 73 intestinal
failure patients for 4 weeks and compared IL-6, sTNF-RII, and CRP
levels between the two groups. The results of their clinical trial re-
vealed no difference between the two groups?3. Different results can
be expected from the sepsis patient group in our study, since there
is some impairment in lipid absorption, albeit at different rates, in
patient groups with intestinal insufficiency. Veronique Donoghue et
al. conducted arandomized controlled trial to investigate parenteral
nutrition comprising MCT/LCT, w-3, -9, and w-6 in 68 patients.
They reported that TNF-a concentrations declined from day 1 to day
6 in the groups that received parenteral nutrition emulsions con-
taining MCT/LCT, w-3, w-9, and w-6, whereas it increased in the
group thatreceived soy-based parenteral nutrition emulsions; how-
ever, the difference was not statistically significant?4 The present
study compared between parenteral nutrition containing MCT/LCT,
-3, and w-9 and only MCT/LCT; no significant difference was de-
tected between the two groups in terms of proinflammatory cyto-
kine levels. We attributed this result to the use of mixtures where
the LCT content was similarly reduced to 50%.

In a clinical study of 32 patients, Giiltekin et al. compared paren-
teral nutrition emulsions containing w-9 lipids with those contain-
ing w-3 lipids in patients with critical sepsis and septic shock. They
evaluated IL-6 and TNF-a levels on days 1 and 6, but no significant
difference between the two groups was detected?5. Moreover, Jean-
Marie Reiumund et al. investigated the effects of parenteral nutri-
tion with LCT, MCT/LCT, and 80% 00-based lipids on inflammatory
cytokine levels in vitro. They found that parenteral nutrition regi-
mens containing 00-based lipids triggered the release of TNF-a and
IL-1P to a lesser extent but did not lead to a significant difference in
IL-6 and IL-8 concentrationszé. In a randomized double-blind study
of 100 patients at ICU, Umpierrez et al. administered emulsions con-
taining pure SO-based and 00-based lipids for 28 days and evalu-
ated TNF-a, CRP, and IL-6 levels in both groups. They found no sig-
nificant difference between the two groups?’. Agnieszka Gawechka
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et al. administered a parenteral nutrition emulsion containing SO-
based lipids and a parenteral emulsion containing w-9 lipids for 14
days to 38 premature infants and compared the emulsions in terms
of their effects on inflammatory cytokines. However, their study
failed to demonstrate any statistically significant change among the
two groups regarding TNF-a, IL-6, and IL-10 levels28. Although we
included only sepsis patients in our study, we could not find a simi-
larly significant difference. Ulusoy et al. compared a parenteral
emulsion containing w-6 lipids with another parenteral emulsion
containing w-9 lipids administered for 10 days to 40 patients with
sepsis and investigated the effects of these emulsions on inflamma-
tory cytokines. They found a decrease in IL-1f3, IL-6, IL-10, and TNF-
alevels in all patients regardless of lipid solutions, but they failed to
report any significant difference in terms of lipid content29. The pre-
sent study reported that lipid emulsions containing w-9 did not lead
to a significant difference in proinflammatory cytokines in patients
with sepsis compared to emulsions containing MCT/LCT lipids and
those containing MCT/LCT, w-3, and w-9 lipids. We think that re-
ducing the LCT ratio, which is the main source of proinflammatory
cytokines, to 50% or less will lead to similar results.

In contrast to the present study, some previous reports have indi-
cated that certain lipids alter proinflammatory cytokine levels.
Hsiao et al. compared a parenteral emulsion containing MCT/LCT
with a parenteral emulsion containing MCT/LCT, w-3, and w-9
(30%, 30%, 25%, 25%, 15%) used for 7 days in 60 premature in-
fants and examined their effects on inflammatory cytokines. IL-1
and IL-6 levels were significantly reduced in the group that received
the emulsion containing MCT/LCT, w-3, and w-930. Our results may
have been different because the lipid mixture ratios in the solution
we used in our study were different from the mixture used here.
Sungurtekin et al. administered a parenteral emulsion containing
MCT/LCT lipids and another parenteral emulsion containing w-3 li-
pids for 10 days in 40 patients with sepsis and SIRS. They found that
TNF-a and IL-6 levels on day 7 were significantly higher in patients
with sepsis who received the emulsion containing MCT/LCT lipids
compared to those who received the emulsion containing w-3 lipids.
In contrast, IL-1 levels were found greater in the MCT/LCT group
than in the w-3 group on days 3, 7, and 10. Similarly, IL-10 levels in
the w-3 group were above the MCT/LCT group on days 3 and 731
Since we ended our study on the 5th day, we did not find any signif-
icant difference between the groups. Barbosa et al. compared par-
enteral nutrition containing MCT/LCT (50%/50%) lipids with par-
enteral nutrition containing MCT/LCT/w-3 (40%/50%10%) lipids
in a study of 25 patients with sepsis and SIRS. Their clinical study
compared IL-1f, IL-6, IL-10, and TNF-a levels between the two
groups and found a significant decrease on day 5 in IL-6 and IL-10
levels in the group that received the emulsion containing FO32. Fail-
ure to find a significant difference in the three different lipids in this
study might be attributed to the small sample of participants.
Consistent with the results of the present study, the current guide-
lines and reviews do not provide any recommendation on lipid se-
lection. Additionally, the most recent guidelines published by the
ASPEN do not recommend any particular formulation as there is no
clear evidence of the superiority of any particular lipid in parenteral
nutrition33. Similarly, the Metabolism and Nutrition Working Group
of the Spanish Society of Intensive and Critical Care Medicine and
Coronary Units recommend that the use of mixed formulas that
lower the w-6/w-3 ratio for lipid selection is useful as a pharmaco-
logical strategy for artificial nutrition. However, they did not recom-
mend a lipid of choice for critically ill patients34. A review by Ab-
basoglu et al. compared the effects of w-3-containing parenteral nu-
trition emulsions with other lipid emulsions and reported different
effects on inflammatory cytokines, but they did not report a signifi-
cant superiority of any specific lipid over others35.
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This study has several limitations. First, patients could not be fol-
lowed up after day 5. Second, the sample of participants was rela-
tively small. Third, the total number of days during which the pa-
tients received TPN was not analyzed. These limitations warrant
randomized controlled trials with greater number of patients and
lengthier times of follow-up.

Most lipids that are used for nutritional purposes are immunoreg-
ulatory substrates with a major depressive effect. Sepsis is associ-
ated with high morbidity and affects the immune system as well as
leads to excessive inflammatory responses. There are still not
enough randomized controlled studies examining how lipids affect
the course of the disease in sepsis patients who need TPN treatment
but cannot obtain enteral nutrition.
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Abstract \
Aim: This study aims to analyze infraorbital canal (I0C) types in patients with cone beam computed tomography
(CBCT) scans and to investigate the potential relationship between the I0C types and mucosal thickening, as

well as adjacent structure variations such as Haller cells, sinus septa, middle turbinate pneumatization (MTP)

and 10C types.

Methods: Bilateral evaluation of 197 CBCT records was conducted to assess mucosal thickening, Haller cells, sinus
septa, middle turbinate pneumatization (MTP), and I0C types. IOC types were categorized into three classes based
on their extent of protrusion into the maxillary sinus: type 1, entirely within the sinus roof; type 2, located below
and adjacent to the sinus roof; and type 3, suspended from the sinus roof and descending into the sinus cavity.
Results: The distribution of IOC types was as follows: 67.5% for type 1, 22.6% for type 2, and 9.9% for type 3. No
significant correlation was observed between IOC types and MTP, mucosal thickening, or the presence of Haller
cells. However, a significant relationship was noted between Type 3 I0OC and the presence of septa. The occurrence
of septa in the maxillary sinus was 8.3% for type 1 10Cs, 13.5% for type 2 I0Cs, and 43.6% for type 3 I0Cs.
(p<0.001)

Conclusions: The protrusion of the IOC into the maxillary sinus is relatively uncommon but should not be over-
looked. A significant relationship was detected between the presence of septa and the type 3 I0C. Examination of
existing CBCT scans may offer valuable insights about 10C.

Keywords: Infraorbital canal, maxillary sinus, cone beam computed tomography

The infraorbital canal (I0C) is located in the maxillary bone, ante-
rior to the orbital floor. The I0C begins posteriorly as a continuation
of the infraorbital groove and terminates at the infraorbital fora-
men. It includes the infraorbital branch of the maxillary nerve, the
trigeminal nerve's second branch. Additionally, it includes the infra-
orbital artery and vein. The infraorbital nerve (ION) provides sen-
sory innervation to the skin of the malar area between the lower
eyelid and the upper lip, as well as to the upper incisor, canine, and
associated gingiva via its superior alveolar brancht2.

Anesthesia of the ION may be required in various fields of study,
including dentistry, otorhinolaryngology, and ophthalmologys3.
Additionally, during procedures such as rhinoplasty, endoscopic
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sinus surgery, Caldwell-Luc surgery, and tumor removal surgeries
involving the nasal cavity and maxillary sinus, the position of the I0C
could be quite crucial. It could also be significant due to traumatic
events such as orbital floor fractures and zygomaticomaxillary com-
plex (ZMC) fractures. latrogenic ION damage could occur during the
procedures or fractures mentioned above, regarding the anatomical
position of the [0CL45.

Cone beam computed tomography (CBCT) gained popularity in
dentistry since the early 2000s. While CBCT scans offer a lower ra-
diation dose compared to traditional computed tomography scans,
they also provide superior spatial resolutioné. Common applications
include dental implant procedures, orthognathic surgeries, and
pathological lesions affecting the maxilla and mandible. CBCT scans
taken for these purposes provide clear visualization of the paranasal
sinus region and neighboring structures and are considered ade-
quate for their evaluation”8. There are studies in the literature in
which mucosal thickening and variations such as the presence of
septa, the presence of Haller cells, and middle turbinate pneumati-
zation (MTP) were successfully detected by CBCT910.

It is crucial for clinicians performing ION anesthesia or surgical
interventions in the area containing the I0C to possess knowledge
about its anatomy, particularly its protrusion degree into the
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maxillary sinus. This knowledge plays a pivotal role in preventing
nerve damage, as nerves protruding into the maxillary sinus are
more prone to injury.

The classifications suggested to determine the degree of protru-
sion of the IOC divide the I0C morphology into three categories;
completely within the orbital floor, inferior to the orbital floor, or
completely within the maxillary sinus!. Studies in the literature have
shown that the frequency of the I0C protruding into the maxillary
sinus is not negligible and should not be overlooked!4511-14, Some
studies found significant relationships between maxillary sinus var-
iations, such as the presence of Haller cells or septa, and 10C protru-
sion, but the relationship between sinus variations and protrusion
has not been sufficiently elucidated+11-13,

The aim of this study is to analyze I0C protrusion types in patients
with CBCT scans for dental reasons and to investigate the possible
relationship between I0C protrusion and mucosal thickening of the
macxillary sinus as well as sinonasal variations including Haller cells,
sinus septa, and MTP.

This retrospective study was conducted by analyzing the medical
and radiological records from the oral and maxillofacial radiology
department of the faculty of dentistry. Ethics committee approval
was obtained (number:2023/573) from the local ethics committee
and the study was conducted in compliance with the Declaration of
Helsinki.

The records have been scanned backward, thus 197 patients with

https://dergipark.org.tr/en/pub/jocass

CBCT scans encompassing the bilateral areas of the maxillary sinus,
nasal cavity, and I0C in their field of view (FOV), and taken for vari-
ous dental reasons between the years 2021 and 2022, were included
in the study. The exclusion criteria are as follows: CBCT scans of in-
sufficient diagnostic quality, lack of inclusion of the region of inter-
est, patient age less than 20, having a history of maxillofacial trauma
or surgery and presence of an odontologic or sinus-related patho-
logical lesion in the region of interest.

All the included CBCT scans were obtained with the NewTom 5G
CBCT machine (QR, Verona, Italy). All the scans were recorded at
110 kV and 3-5 mA, with a 0.16-mm voxel size, 18x16 field of view,
and a typical exposure time of 5.4 s. The slice thickness of all the
scans was 0.25 mm. Assessments were conducted using the built-in
software (NNT) on a Dell Precision T5400 workstation (Dell, TX,
USA), with a 32-inch Dell LCD screen having a resolution of
1280x1024 pixels, situated in a darkroom. Two researchers inde-
pendently conducted the examinations, and in case of disagreement,
a consensus was reached through discussion.

Classification of the IOC protrusion degree was made according to
the study conducted by Ference et all. According to their study, [OCs
were categorized into three types based on the ION's course.

Type 1: The ION is situated entirely within the confines of the sinus
roof, without extending beyond its boundaries.

Type 2: The ION is positioned below the sinus roof, yet maintains
proximity to it, without penetrating the sinus cavity.

Type 3: The ION descends into the sinus cavity, suspended from the
sinus roof within a septation or the lamella of the Haller cell. (Figure
1-2)

The coronal CBCT scans displaying the 10C protrusion types. A. Type 1. B. Type 2. C. Type 3,

The coronal CBCT scans displaying the variations. A. Presence of septa in the maxillary sinus. B. Mucosal thickening. C. Presence of MTP

and Haller cell
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Additionally, CBCT scans were examined by two researchers for
the presence of Haller cells, MTP, maxillary sinus septa, and mucosal
thickening. The investigated variations were determined based on
comparison features in the literature, taking into account the stud-
ies conducted-13, Considering the studies in the literature, mucosal
thickening was noted as present when the size of mucosal thicken-
ing was 3 mm or morel1.12,

Data analysis was performed using SPSS 24.0 software (IBM Corp.,
New York, NY; formerly SPSS Inc., Chicago, IL). The number and per-
centage distributions of categorical variables were calculated. The
chi-square test was used to evaluate categorical variables, such as
the distribution of variations in terms of infraorbital canal protru-
sion types and the distribution of infraorbital canal protrusion types
and variations in terms of gender. The significance level was taken
as p<0.05.

394 10Cs and maxillary sinuses of 197 individuals (101 women
(51.3%), 96 men (48.7%)) included in the study were examined.
The mean age of the participants was 44.23+14.3 (20-68). The dis-
tribution of all examined 10C according to protrusion types was as
follows: Type 1 (n=266) 67.5%, Type 2 (n=89) 22.6%, Type 3
(n=39) 9.9%. Mucosal thickening was observed in 48.2% of all indi-
viduals (n=190), MTP in 25.6% (n=101), sinus septa in 12.9%
(n=51), and Haller cells in 6% (n=24). (Table 1)

Distribution of descriptive parameters among participants.

n percent

Gender

Male 192 48.7%

Female 202 51.3%
I0C Protrusion Type

. 1 266 67.5%

2 89 22.6%

3 39 9.9%
Mucosal thickening

Present 190 48.2%

Absent 204 51.8%
Middle turbinate pneumatization

Present 101 25.6%

Absent 293 74.4%
Sinus Septa

Present 51 12.9%

Absent 343 87.1%
Haller Cell

Present 24 6%

Absent 370 94%

For the relationship between I0C protrusion types and variations,
no significant correlation was found regarding mucosal thickening,
MTP, or the presence of Haller cells. However, a significant correla-
tion was observed between type 3 10Cs and the presence of septa.
Specifically, the presence of septa in the maxillary sinus was 8.3%
with type 1 I0Cs, 13.5% with type 2 I0Cs, and 43.6% with type 3
10Cs. (p<0.001) (Table 2)

No significant relationship was found between gender and the 10C
types. (Table 3)

The presence of mucosal thickening was significantly more common
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in men than in women, whereas MTP was significantly more com-
mon in women than in men. (p<0.001 and p<0.001, respectively)
(Table 4)

Distribution of the relationship between I0C protrusion and muco-
sal thickening of the maxillary sinus as well as sinonasal variations.

I0C Protrusion Type
p-value
n (%) 1 (n=266) 2 (n=89) 3 (n=39)
Mucosal thickening 132 (49.6%)  41(46.1%) 17 (43.5%) 0.701
Middle turbinate o o 0
pneumatization 62 (23.3%) 26(29.2%)  13(33.3%) 0.277
Sinus Septa 22 (8.3%) 12 (13.5%) 17 (43.6%) <0.001
Haller Cell 17 (6.4%) 6 (6.7%) 1(2.6%) 0.62
Distribution of 10C types between genders
IOC Protrusion Type
Gender value
n (%) P
1 2 3
Male (n=192) 134 (69.8%)  40(20.8%)  18(9.4%)
0.637
Female (n=202) 132 (65.3%) 49 (24.3%) 21(10.4%)
Distribution of variations between genders
Gender
p-value
n (%) Male (n=192)  Female (n=202)
Mucosal thickening 112 (58.3%) 78 (38.6%)  <0.001
Middle turbinate pneumatization 34 (17.7%) 67 (33.2%)  <0.001
Sinus Septa 32 (16.6%) 19 (9.4%) 0.032
Haller Cell 16 (8.3%) 8 (4%) 0.07

The infraorbital region is of paramount importance for anesthesia
procedures, pain management, and surgical interventions, encom-
passing fields such as dentistry, otorhinolaryngology, neurology,
and ophthalmology.

ZMC fractures are the second most frequently occurring facial
fractures, following nasal fractures!s. These fractures have the
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potential to cause trauma to the ION through nerve compression,
resulting in complications such as permanent paresthesia, sensory
neuropathy, and hypoesthesial6-18, According to a study by Sa-
kavicius et al.19, sensory disorders of ION were detected in approxi-
mately 64% of patients with ZMC fractures, and authors reported
that this rate increased up to 79.9% in displaced ZMC fractures.
Apart from traumatic causes, iatrogenic damage to the ION can oc-
cur during tumor surgeries in the infraorbital area, orbital decom-
pression surgeries, endoscopic interventions, Caldwell-Luc proce-
dures, and Le Fort-type osteotomies. During these interventions, the
ION can be stretched and exposed due to displacement of the orbital
floor, thus facing the risk of injury16:20.21, In the literature, it has also
been noted that the clinician who will perform an ION nerve block
must have a comprehensive understanding of the position and anat-
omy of the IOC to avoid damaging the orbital structures and to ad-
minister anesthesia safely3.

According to our findings, type 1 was the most common, while

type 3 was the least common, with a rate of 9.9%. It can be inferred
that although type 3, which protrudes completely into the maxillary
sinus, is less common, its occurrence rate is notable. Similar rates
have been reported in the literature. Among studies using CT scans,
Ference etal.! emphasized that type 1 was the most prevalent, with
atype 3 rate of 12.5%. Yenigiin et al.13 classified the type protruding
completely into the maxillary sinus as type 1, reporting a rate of
12.3%. Acar et al.5 identified a type 3 rate of 9.5%, although they
utilized a different methodology by examining IOCs in four groups,
including Type 4, located at the outer limit of the zygomatic recess.
Only Haghnegahdar et al.* reported a relatively higher type 3 rate of
23.2%. Studies conducted with CBCT reported type 3 rates of 8.8%,
8%, and 7.9%, consistent with our findings!1.12.14,
According to our findings, there was no difference in 10C-type dis-
tribution between genders. Similarly, in the literature, the majority
of studies did not find any difference in terms of IOC types between
genders!11214, but Haghnegahdar et al.* stated that the prevalence
of type 1 was higher in females while the prevalence of type 2 was
higher in males.

It was found that 43.6% of type 3 10C types had septa in the max-
illary sinus, and this relationship was statistically significant. Serin-
dere et al.12 also reported significant relationships between the
presence of septa and IOC type for both the right and left sides; how-
ever, contrary to our findings, they noted an increase in the pres-
ence of septa in cases of type 1 10C. Nevertheless, in agreement with
our results, Yenigiin et al.13 identified a significant relationship be-
tween type 1, which completely protrudes into the maxillary sinus,
and the presence of sinus septa. Their findings indicated that while
the rate of type 1 was 9.8% in cases without maxillary sinus septa,
this rate increased to 25% when maxillary sinus septa were present.
One of the variations frequently associated with 10C types in the lit-
erature is the presence of Haller cells. Serindere et al.12 reported a
higher prevalence of Haller cell variation in individuals with type 1
10C, while Haghnegahdar al. 4 and Kalabalik et al.l! found it to be
more common in type 2 and type 3 10C. Ference et al.1 noted a sig-
nificant increase in the rate of I0C passing through the sinus in the
presence of Haller cells. In contrast, Yenigiin et al.13 did not find a
significant relationship between the presence of Haller cells and I0C
types, consistent with our findings.

Only a few studies have assessed the relationship between 10C
types and mucosal thickening. One study found a significant associ-
ation between mucosal thickening and type 1 IOC on the left side
only, while another study did not find any relationship, consistent
with the findings of the present study!%12. The presence of numer-
ous local and environmental factors that can cause mucosal thicken-
ing distinguishes it from other anatomical variations and makes its
evaluation more challenging.
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Similarly to mucosal thickening, MTP has also been addressed by

a small number of studies, and consistent with our findings, the
abovementioned studies have not detected a significant relationship
between MTP and I0C types!213. Inconsistencies in findings may be
due to age and ethnic factors of the studied groups or due to differ-
ences in methodology.
In the individuals included in the study, mucosal thickening was ob-
served in 48.2%, MTP in 25.6%, the presence of septa in 12.5%, and
the presence of Haller cells in 6%. Mucosal thickness rates reported
in the literature vary between 27.1% and 57.1%11.122223, It is im-
portant to consider that mucosal thickening can be influenced by
various environmental factors. MTP rates range from 18.2% to
76.4% according to a review?3, with the rate most similar to our
study being 21.5%, as reported by Yenigiin et al.13 Similarly, the rate
of septa presence varies between 5.3% and 36.9%, while the pres-
ence of Haller cells has been reported in ranges from 3.5% to
61.5%.122324 Yenigiin et al.13 also detected Haller cells at a rate of
4.9%, similar to our study's findings.

The limitations of our study include small sample size, the absence
of separate evaluations for the right and left sides, and the lack of
assessment of other sinonasal variations. As another limitation,
there are certainly numerous factors that can contribute to mucosal
thickening. Therefore, to accurately determine whether there is a
true relationship between different types of I0C and mucosal thick-
ening, it would be more appropriate to establish an isolated study
group by excluding various conditions. Future studies should aim to
include larger sample sizes, perform bilateral evaluations, and in-
vestigate a wider range of sinonasal variations to provide a more
comprehensive understanding.

CBCT is becoming increasingly common in dentistry, particularly
for cases involving maxillary pathology, missing teeth, or orthodon-
tic concerns. As CBCT scans typically encompass the contents of the
maxillary sinus and the 10C, oral radiologists must identify and re-
port any variations in the maxillary sinus. This responsibility falls
within their scope of practice’. When planning surgical interven-
tions or ION anesthesia in the I0C area, it is advisable to review the
patient's radiological records. If available, CBCT scans should be uti-
lized as they are considered sufficient for evaluating the I0C.

Although the protrusion of the 10C into the maxillary sinus is rel-
atively uncommon, it should not be overlooked. Additionally, a sig-
nificant relationship was observed between sinus septa and the type
of IOC protruding into the maxillary sinus. It is advisable to have a
thorough understanding of its anatomy and degree of protrusion be-
fore undertaking procedures in the relevant area. CBCT scans offer
valuable information in this regard.
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