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DESCRIPTION

Bogazigi Tip Dergisi — Bosphorus Medical Journal is a peer-reviewed journal published three times a year. The journal aims rap-
id publication of papers in all fields of the medical sciences on a regular basis. The journal publishes editorials, original papers
of experimental and clinical research, reviews, case reports, letters to the editor and articles on the current issues of medicine.

AIM AND SCOPE

Bosphorus Medical Journal is the scientific open access publication of University of Health Sciences, Fatih Sultan Mehmet
Training and Research Hospital (the content may be accessed free of charge through the web site www.bosphorusmedj.com).
Three issues are released every year in April, August and December. The language of publication is English and Turkish.

BASIC PUBLICATION RULES

Authors are responsible for the accuracy of data and the journal is in compliance with the uniform requirements for manu-
scripts submitted to biomedical journals published by the ICMJE. The editorial and publication processes of the journal are con-
ducted in accordance with the guidelines of the World Association of Medical Editors (WAME), the Council of Science Editors
(CSE), the European Association of Science Editors (EASE), and the Committee on Publication Ethics (COPE) as well.

Statements or opinions expressed in the manuscripts published in Bosphorus Medical Journal reflect the views of the author(s)
and not the opinions of the editors, the editorial board and the publisher; the editors, the editorial board and the publisher
disclaim any responsibility or liability for such materials.

ABSTRACTING AND INDEXING

Bosphorus Medical Journal is indexed in the Open Ukranian Citation Index, Scilit, EBSCO (2022), CINAHL (2022), Turkiye Citation
Index (2020), DOAJ (2021), ProQuest (2021), GALE (2023), Research4life (2021), Hinari (2021) and Idealonline.

ABBREVIATION
Bosphorus Med J
PUBLICATION FEE

There is no fee for article submission, article processing or publication. Manuscripts can be reached from the web page of
journal without any fees. No additional fee is required from the authors for accepted manuscripts.
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Bogazici Tip Dergisi / Bosphorus Medical Journal is a double-blind peer-re-
viewed, and open-access journal. The journal aims rapid publication of papers
in all fields of the medical sciences on a regular basis. Bogazigi Tip Dergisi / Bos-
phorus Medical Journal publishes editorials, original papers of experimental and
clinical research, reviews, case reports, letters to the editor and articles on the
current issues of medicine.

Four issues are released every year in April, August and December. The language
of publication is English. Free full-text articles are available at www.bospho-
rusmedj.com.

EDITORIAL POLICY

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

Submission is a representation that neither the manuscript nor its data have been
previously published (except abstracts and press reports published in connection
with scientific meetings) or are currently under consideration for publication.

Materials copied from other sources must be accompanied by a written state-
ment from both author and publisher giving permission to Bogazigi Tip Dergisi
/ Bosphorus Medical Journal for reproduction. It is the author's responsibility
to ensure that permissions are obtained. The differences between the papers
should be explained in detail.

Ethics committee approval of research protocols in accordance with interna-
tional agreements (World Medical Association Declaration of Helsinki “Ethical
Principles for Medical Research Involving Human Subjects,” amended in October
2013, www.wma.net) is required for experimental, clinical, and drug studies, and
for some case reports. If required, ethics committee reports or an equivalent
official document will be requested from the authors.

For manuscripts concerning experimental research on humans, a statement
should be included indicating that the written, informed consent of patients and
volunteers was obtained following a detailed explanation of the procedures that
they might undergo. For studies carried out on animals, the measures taken to
prevent pain and suffering of the animals should be stated clearly.

Information on patient consent, the name of the ethics committee, and the eth-
ics committee approval number should also be stated in the Materials and Meth-
ods section of the manuscript. It is the authors’ responsibility to carefully protect
the patients’ anonymity. If there is a chance that a patient may be identified
from a photograph or other image, or any accompanying text, releases signed by
the patient or their legal representative should be enclosed. Identifying images
should also be anonymized.

All submissions are screened with similarity detection software (iThenticate).

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

AUTHORSHIP CRITERIA

Bogazici Tip Dergisi / Bosphorus Medical Journal follows the authorship cri-
teria developed by the International Committee of Medical Journal Editors. All
persons designated as authors should qualify for authorship, and all those who
qualify should be listed. Each author should have participated sufficiently in the
work to take public responsibility for appropriate portions of the content. One or
more authors should take responsibility for the integrity of the work as a whole,
from inception to published article.

Authorship credit should be based only on; (1) substantial contributions to con-
ception and design, or acquisition of data, or analysis and interpretation of data,
(2) drafting the article or revising it critically for important intellectual content, and
(3) final approval of the version to be published. Conditions 1, 2, and 3 must all be
met. Acquisition of funding, the collection of data, or general supervision of the

INSTRUCTIONS FOR AUTHORS

research group, by themselves, do not justify authorship. All others who contrib-
uted to the work who are not listed as authors should be named in the acknowl-
edgments, and their contribution should be described. Authorship of multicenter
trials is attributed to a group. All members of the group who are named as authors
should fully meet the above criteria for authorship. Group members who do not
meet these criteria should be listed, with their permission, in the acknowledg-
ments. Financial and material support should also be acknowledged.

All statements and opinions expressed in the manuscripts published in Bogazigi
Tip Dergisi / Bosphorus Medical Journal reflect the views of the author(s). All
liability for the advertisements rests with the appropriate organization(s). The
Editor-in-Chief, and Kare Publishing do not accept any responsibility for claims
made in articles or advertisements.

The authors transfer all copyright to the manuscript to the Bogazigi Tip Dergisi
/ Bosphorus Medical Journal according to the framework of national and inter-
national regulations at the start of the evaluation process. A Copyright Trans-
fer Form signed by the corresponding author must be submitted to the journal
with the manuscript. A separate form should be submitted for each manuscript.
Manuscripts submitted without a Copyright Transfer Form will not be accepted.
After acceptance of the manuscript, all of the authors must complete and sign a
Copyright Transfer Form. The authors must affirm that they will not submit the
work to another journal, publish it in the original or another language, or allow a
third party to use the manuscript without the written permission of the Bogazigi
Tip Dergisi / Bosphorus Medical Journal. In the event that the manuscript is re-
jected, all copyrights transfer back to the authors. Manuscripts that are declined
will not be returned, with the exception of artwork.

All content is the authors’ responsibility. All financial liability and legal responsi-
bility associated with the copyright of submitted tables, figures, and other visual
materials protected by national and international laws rest with the authors. The
authors take responsibility for any legal proceedings issued against the journal.

To clarify scientific contributions and responsibilities and any conflict of interest
issues relevant to the manuscript, all parts of the Authors' Contribution Form
must be completed by the corresponding author and the ICMJE Uniform Dis-
closure Form for Potential Conflicts of Interest must be completed online by all
authors. Both forms should be included with the manuscript at the time of orig-
inal submission.

Author names will be published as they are listed on the Copyright Transfer
Form. Requests for changes in affiliation or the order of names at a later date
cannot be granted to protect all parties involved.

REVIEW PROCESS

The journal aims at rapid publication of the submitted manuscripts. Bogazigi Tip
Dergisi / Bosphorus Medical Journal promotes expert refereeing by peers as a
tried and true method for the maintenance of standards of excellency in the sci-
entific community. All papers are double blind peer-reviewed to determine the
originality, validity and importance of content and conclusions. Manuscripts will
be reviewed by two external reviewers for content, originality, importance to the
field, appropriateness of statistical analysis, and derivation of conclusions. In the
case of discrepancies between peer reviewers, the manuscript would be sent to
a third reviewer. All reviewers remain anonymous. Final decision regarding the
acceptance of the submitted articles belong to editor-in-chief.

All reviews will be completed within one month of submission to the journal.
Authors will be sent reviewers comments that are judged to be useful to them.
In principle, the instructions, objections and requests made by the reviewers
should be strictly followed. With revised form of manuscript, the authors should
state clearly and precisely every step taken in accordance with the reviewers'
requests. The description should be listed on a numbered basis, in the order of
reviewers' comments. Altered paragraphs in the new version of the manuscript
should be specified using page and paragraph numbers. Paragraph on top of a
page is considered no 1, even if it does not begin on that page.

All manuscript submissions are encouraged to be submitted electronically to
http://www.bogazicitipdergisi.com. Along with revised form, the accepted pa-
per in its final form also should be sent to www.bogazicitipdergisi.com.
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SUBMISSION OF THE MANUSCRIPTS

Authors are required to submit the following:

e Copyright Transfer Form,

e Author Contributions Form.

e These forms are available for download at www.bogazicitipdergisi.com.

All correspondence will be sent to the first-named author unless otherwise
specified. Corresponding author is expected to provide an e-mail address for all
further correspondence. Papers should be accompanied by a cover letter indi-
cating that the paper is intended for publication and specifying for which section
of the Journal it is being submitted (i.e., original article, review article, or case
report etc). Authors will be notified of the receipt of their paper and the number
assigned to it. The number should be included in all further correspondence.

Authors should note, however, that manuscripts may be returned after initial
review by the editorial office if the paper is deemed unlikely to be reviewed
favorably by virtue of size restrictions and/or general interest for the readership.
This rapid rejection process enables the author to promptly submit for publica-
tion elsewhere.

PREPARATION OF THE MANUSCRIPT

Maximum word length, number of authors, references, and table/figures should
be based on the following table.

Word Reference Table/Figure Author
Research Article 6000 50 10 All
Review 6000 50 8 3
Case Report 2500 15 5 5
Editorial 2000 10 5 1
Letter to editor 500 5 2 2

General Format: All manuscripts should be typed using the standard A4-size for-
mat document with 2.5 cm-wide margins on all sides. The references should be
numbered consecutively in the order of their first mention in the text. All text
material, including references, footnotes, and table and figure legends, should be
typed using double-spacing in an 11 point font with left alignment and without
hyphenated line breaks. The fonts Times New Roman or Arial should be used in
the text, for symbols, and all other special characters. Please use the editing fea-
tures of your word processing program to type bold or italic letters, mathematical
symbols, Greek letters, subscript and superscript characters. Please take care not
to confuse the letters O and | with the numerals 0 and 1. To set a left indent for
a paragraph, click the TAB button once. Only the International System of Units
(SI) should be used for units of measurement. Please review the final version of
the manuscript very carefully, especially for formatting and editing errors. Please
note that American English spelling and terminology should be used in the man-
uscripts.

All pages of the manuscript should be consecutively numbered starting from
the title page (page 1, title page; page 2, Turkish abstract (Turkish authors only);
page 3, English abstract, etc.). Page numbers should be indicated on the upper
right-hand corner of each page. The final electronic version of the manuscript
should be in “.doc”, “docx” or “.rtf” format.

Title page: A separate title page should be submitted with all manuscripts and
this page should include:

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

Name, affiliation(s), ORCID ID, and highest academic degree(s) of the author(s),
Details of any grant or other sources of support,

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

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

Abstract: An abstract should be submitted with all manuscripts with the excep-

tion of Letters to the Editor. The abstract of an Original Article should be struc-
tured with subheadings (Objective, Methods, Results, and Conclusion). All acro-
nyms and abbreviations used in the manuscript should be defined at first use,
both in the abstract and in the main text. The abbreviation should be provided
in parentheses following the definition.

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

Introduction: State the specific purpose and available data relevant to the study.

Methods: All methods used to select participants and conduct the study should
be described in detail. Known methods should be cited. Novel or modified
methods used should be described in detail. Doses, concentrations, routes, and
duration of administration of drugs and chemical agents should be indicated.
A concise report of all statistical methods used for summarizing available data
and for testing the proposed hypothesis should be provided under a subtitle,
including the p value criteria determined for statistically significant difference.

Statistical evaluation conducted should be explained in detail. Standard statis-
tical methods should be used as much as possible. If rarely employed or novel
statistical methods were used, then the relevant references should be cited.

When necessary, more detailed explanations about unusual, complex, or new
statistical methods can be provided in separate files for readers as online sup-
plementary data. When a trademarked drug, product, hardware, or software
program is mentioned within the main text, product information, include the
name of the product, the manufacturer of the product, and the city and the
country of the company headquarters (including the state if in USA), should be
provided in parentheses in the following format: “Discovery St PET/CT scanner
(General Electric, Milwaukee, WI, USA).The recommendations in the statistics
section of the “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication” (http://www.ICMJE.
org) should be taken into consideration.

Results: The study results should be presented in logical sequence and in detail.
The findings should be supported by figures and tables. Information given in
figures and tables should not be repeated in the text unless absolutely required.

Discussion: Data relevant to the study subject matter should be examined, evalu-
ated, and substantiated with references from domestic and international sources.
General information irrelevant or superfluous to the report should not be included.

Acknowledgement: The names of individuals who contributed to the study but
who fail to meet the criteria of authorship should be mentioned in this section.
The written consent of all individuals mentioned should be obtained.

The names of the authors and institutions should not be mentioned in the ab-
stract, full text and table/figure legends. Author and institution information
should only be stated on the title page. In addition, the names of the authors
and institutions should not be included in the responses sent to the referees
during the revision phase.

Manuscript Types

Bogazigi Tip Dergisi / Bosphorus Medical Journal publishes the types of articles
briefly described below.

Research Articles: This is the most important type of article, since it provides
new information based on original research. The main text of original articles
should be structured with an Introduction, Methods, Results, Discussion, Con-
clusion, and References subheadings. Please see Table 1 for limitations for Re-
search Articles.

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

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

Review Articles: Reviews prepared by authors who have extensive knowledge
of a particular field and whose scientific background has been translated into a
large volume of publications with a high citation potential are welcomed. Sub-
missions from such authors may also be invited by the journal. Reviews should
describe, discuss, and evaluate the current level of knowledge of a topic in clin-
ical practice and should guide future studies. The main text should include an
Introduction, Clinical and Research Consequences, and Conclusion sections.
Please refer to Table 1 for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the journal and reports
on rare cases or conditions that constitute challenges in diagnosis and treat-
ment, those offering new therapies or revealing knowledge not included in the
literature, and interesting and educative case reports are accepted for publica-
tion. The text should include an Introduction, Case Presentation, and Discussion
subheadings. Interesting and unusual images are an advantage in the evaluation
process. Please see Table 1 for the limitations for Case Reports.

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

References

References are numbered and listed by their order of appearance in text; the
text citation is followed by the appropriate reference number in parentheses.
References should be restricted to closely pertinent material. Accuracy of ci-
tation is the author's responsibility. References should conform exactly to the
original spelling, accents, punctuation, etc. All references should be cited inside
the text. References must be listed in the Vancouver Style only. All references
should be numbered sequentially as superscripted in the text and listed in the
same numerical order in the reference section. The reference styles for different
types of publications are presented in the following examples.

JOURNAL REFERENCE

Uruc F, Yildirim C, Aras B, Kivrak M, Sahin A, Akan S, et al. Infectious Complica-
tions of Transrectal Ultrasound-guided Prostate Needle Biopsy: A Retrospective
Case-Control Study. Bosphorus Med J 2016; 3:5-8.

Journal Article:

Matsukawa Y, Kato K, Hatta Y, Iwamoto M, Mizuno S, Kurihara R, et al. Helico-
bacter pylori eradication reduces platelet count in patients without idiopathic
thrombocytopenic purpura. Platelets 2007;18:52-5.

Book Chapter Reference

Author. Title. In: Editor, 'Ed.".A'Eds.". Book Title. ed. Edition, Place Published:
Publisher; Year: p. Pages. Lal G, Clark OH. Thyroid, parathyroid, and adrenal.
In: Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter JG, Matthews JB,
Eds. Schwartz's Principles of Surgery. ed.10th, New York; Mc-Graw Hill; 2015:
p.1521-96.

Book Reference

Author. Title. ed. Edition, Place Published: Publisher; Year. Walsh P. Physiology
and Pharmacology of the Bladder and Urethra. Campbell’s Urology. ed. 10th,
Philadelphia: Saunders; 2014.

Conference Proceedings:

Author. Title. In: Editor, ‘editor’.A'editors’. Conference Name; Year of Confer-
ence Date; Conference Location: Publisher; Year of Conference|. p. Pages.

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

Scientific or Technical Report:

Author. Title. Type. Place Published: Institution; Year Date. Report No.: Report
Number.

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

Thesis:

Author. Title. Type. Place Published: Institution; Year Date. Report No.: Report
Number.

Kaplan SI. Post-hospital home health care: elderly access and utilization (disser-
tation). St Louis (MO): Washington Univ; 1995.

Epub Ahead of Print Articles:
Author. Title. Alternate Title Year Date Accessed. doi: DOI. [Epub ahead of print].

Cai L, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living donor liver imaging.
DiagnintervRadiol. 2016 Feb 24.doi: 10.5152/dir.2016.15323. [Epub ahead of print].

URL (WebPage)

Author. Title. Available from: URL. Accessed Access Date, Access Year. Fox S.
Pew Research Center. The social life of health information. 2014. Available from:
http://www.pewresearch.

PUBLISHING FEE

There is no fee for article submission, article processing or publication. Manu-
scripts can be reached from the web page of journal without any fees. No addi-
tional fee is required from the authors for accepted manuscripts.

OPEN ACCESS AND COMMONS USER LICENSES
Open Access

Bogazigi Tip Dergisi / Bosphorus Medical is an open access journal which means
that all content is freely available without charge to the user or his/her institu-
tion. Users are allowed to read, download, copy, distribute, print, search, or
link to the full texts of the articles, or use them for any other lawful purpose,
without asking prior permission from the publisher or the author. This is in ac-
cordance with the BOAI definition of open access.

Commons User Licenses

This work is licensed under a Creative Commons Attribution-Non Commercial
4.0 International License (CC BY-NC 4.0) .

Plagiarism Detection:

Journal editors and readers have a right to expect that a submitted work is the
author’s own contribution that has not been plagiarized (i.e. taken from other
authors without permission, if permission is required) and that copyright has
not been breached (for example, if figures or tables are reproduced). The edito-
rial office runs a plagiarism check on every submission using iThenticate. By sub-
mitting your manuscript to this journal you accept that your manuscript may be
screened for plagiarism against previously published works. Individual authors
and researchers can now check their work for plagiarism before submission.

Identification of and dealing with allegations of research misconduct

The publisher and the editor of the journal take reasonable steps to identify
and prevent the publication of papers where research misconduct has occurred,
including plagiarism, under/over citation, and data falsification/fabrication,
among others. In no case shall the journal or its editor encourage such miscon-
duct, or knowingly allow such misconduct to take place. In the event that the
journal’s publisher or editor is made aware of any allegation of research miscon-
duct relating to a published article in the journal, the publisher or editor shall
follow COPE’s guidelines (or equivalent) in dealing with allegations.
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OPEN ACCESS POLICY

Bogazici Tip Dergisi (Bosphorus Medical Journal) supports the Budapest Open
Access Initiative statement of principles that promotes free access to research
literature. The declaration defines open access to academic literature as free
availability on the internet, permitting users to read, record, copy, print, search,
or link to the full text, examine them for indexing, use them as data for software
or other lawful purposes without financial, legal, or technical barriers. Infor-
mation sharing represents a public good, and is essential to the advancement
of science. Therefore, articles published in this journal are available for use by
researchers and other readers without permission from the author or the pub-
lisher provided that the author and the original source are cited. The articles in
Bogazici Tip Dergisi (Bosphorus Medical Journal) are accessible through search
engines, websites, blogs, and other digital platforms.

Additional details on the Budapest Open Access Initiative and their guidelines
are available at https://www.budapestopenaccessinitiative.org/, including a
Turkish translation of the recommendations at http://www.budapestopenac-
cessinitiative.org/boai-10-translations/turkish-translation.

FEE - CHARGES

This journal assesses no submission fees, publication fees (article processing
charges), or page charges.

CREATIVE COMMONS LICENSE

A Creative Commons license is a public copyright license that enables the free
distribution of copyrighted work. Bogazici Tip Dergisi (Bosphorus Medical Jour-
nal)articles are licensed under the Attribution-NonCommercial-ShareAlike 4.0
International (CC BY-NC 4.0) version. The author grants the right to share and
use original work with the condition that it be appropriately credited, it may not
be used for commercial purposes, and secondary products must also be made
available under the same terms of use. Specific details can be found at https://
creativecommons.org/licenses/by-nc/4.0/.

Bogazici Tip Dergisi (Bosphorus Medical Journal) is committed to encouraging
dissemination of academic work and interdisciplinary cooperation.

ETHICS POLICY

The observance of ethical principles throughout the research and publication
process is fundamental to ensuring the integrity of the work and furthering the
goal of contributing to and sharing high-quality, objective, reliable, and useful
information.

Bogazici Tip Dergisi (Bosphorus Medical Journal) has adopted ethical princi-
ples based on the guidelines prepared by the Committee on Publication Eth-
ics (COPE) (https://publicationethics.org/). We implement these processes to
ensure appropriate support for our authors and their institutions, as well as
our readers. It is crucial that all of the stakeholders in the process (authors,
readers and researchers, publishers, reviewers, and editors) comply with ethical
principles.

ARTIFICIAL INTELLIGENCE (Al)-ASSISTED TECHNOLOGY

At submission, the journal should require authors to disclose whether they used
artificial intelligence (Al)-assisted technologies (such as Large Language Models
[LLMs], chatbots, or image creators) in the production of submitted work. Au-
thors who use such technology should describe, in both the cover letter and
the submitted work, how they used it. Chatbots (such as ChatGPT) should not
be listed as authors because they cannot be responsible for the accuracy, in-
tegrity, and originality of the work, and these responsibilities are required for
authorship. Therefore, humans are responsible for any submitted material that
included the use of Al-assisted technologies. Authors should carefully review
and edit the result because Al can generate authoritative-sounding output that
can be incorrect, incomplete, or biased. Authors should not list Al and Alassisted
technologies as an author or co-author, nor cite Al as an author. Authors should
be able to assert that there is no plagiarism in their paper, including in text and
images produced by the Al. Humans must ensure there is appropriate attribu-
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Comparison of Functional and Pain
Scores in The Early Period in Patients
Undergoing Arthroscopic Rotator Cuff
Repair Under General Anesthesia or
Interscalene Block

Genel Anestezi veya Interskalen Blok Altinda
Artroskopik Rotator Manset Onarimi Yapilan
Hastalarda Erken Donemde Fonksiyonel ve Agri
Skorlannin Karsilastinlmasi

® Arif Cakar,' ® Ozgun Karakus,? @ Barns Yilmaz>

ABSTRACT

Objectives: This study aimed to compare the effects of general anesthesia (GA) and interscalene brachial plexus
block (ISB) on clinical outcomes following arthroscopic single-row or double-row repair of crescentic rotator cuff
tears.

Methods: This retrospective cohort study included 80 patients (46 women, 34 men; mean age, 66.7 years) who
underwent arthroscopic repair for crescent-shaped full-thickness rotator cuff tears. Patients were divided into
GA (n=40) and ISB (n=40) groups. Tears were classified according to the Cofield classification. Functional out-
comes were assessed using Constant-Murley, ASES, and UCLA scores, along with joint range of motion (JROM)
and visual analog scale (VAS) pain scores. Evaluations were performed at 6 and 18 months postoperatively.

Results: At 6 months, Constant-Murley, ASES, and UCLA scores were significantly higher in the ISB group than in
the GA group. No significant differences were observed between the groups at 18 months. Both groups showed
significant improvement over time. JROM and VAS scores were similar between the groups. Demographic variables
and repair type had no significant effect on outcomes.

Conclusion: ISB was associated with improved short-term functional outcomes following arthroscopic rotator cuff
repair. Long-term clinical results were comparable to those achieved with general anesthesia.

Keywords: ASES; Constant-Murley score; Crescent-shaped rotator cuff tear; General anesthesia; Interscalene
block; UCLA score.

OZET

Amacg: Bu calisma, genel anestezi (GA) ve interskalen brakiyal pleksus blogu (ISB) uygulamalarinin, artroskopik tek
sira veya cift sira hilal seklindeki rotator manset yirtiklarinin onarimindan sonraki klinik sonuglar tizerindeki etkile-
rini karsilastirmay1 amacglamistir.

Yontem: Bu retrospektif kohort ¢alismasi, hilal seklinde tam kat rotator manset yirtiklari nedeniyle artroskopik
onarim uygulanan 80 hastayi (46 kadin, 34 erkek; ortalama yas 66,7) icermektedir. Hastalar GA (n=40) ve ISB (n=40)
gruplarina ayrilmstir. Yirtiklar Cofield siniflandirmasina gére siniflandiriimistir. Fonksiyonel sonuclar, Constant-Mur-
ley, ASES ve UCLA skorlari ile eklem hareket acikligi (JROM) ve gorsel analog skala (VAS) agri skorlar kullanilarak
degerlendirilmistir. Degerlendirmeler ameliyat sonrasi 6. ve 18. aylarda yapilmistir.

Bosphorus Medical Journal - Available online at http://www.bogazicitipdergisi.com
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Bulgular: Altinci ayda Constant-Murley, ASES ve UCLA skorlari, GA grubuna kiyasla ISB grubunda anlamli olarak daha yiiksekti. On sekizinci
ayda gruplar arasinda anlamli bir fark gézlenmedi. Her iki grup da zaman icinde anlaml bir iyilesme gosterdi. JROM ve VAS skorlari gruplar
arasinda benzerdi. Demografik degiskenler ve onarim tipi, sonuclar Gizerinde anlamli bir etkiye sahip degildi.

Sonug: ISB, artroskopik rotator manset onarimi sonrasi kisa donem fonksiyonel sonuglarda iyilesme ile iliskiliydi. Uzun donem klinik sonuglar,

genel anestezi ile elde edilen sonuglarla karsilastirilabilirdi.

Anabhtar sézciikler: ASES; Constant Murley Skoru; Genel Anestezi; interskalen blok; Kresent tip rotator cuff yirtigi; UCLA skoru.

onservative treatment is the first choice for rotator cuff
Cinjuries, especially in cases of partial tears and in pa-
tients who are not suitable for surgery. The aim is to con-
trol pain, improve function, and prevent progression of
the tear. Response to treatment usually occurs within 6-12
weeks. 13l Surgical treatment involves open, mini-open, and
arthroscopic repair techniques. In full-thickness tears, the
tendon is completely detached from the humeral footprint,

and repair is performed using one of these three methods.
[4-6]

Arthroscopic rotator cuff repair is frequently preferred today
because of both technical advances and its less invasive na-
ture. High success rates have been reported, especially for
small and medium-sized tears. The advantages of this meth-
od include minimal soft tissue damage, rapid functional re-
covery, and less postoperative pain. 6!

General anesthesia is the standard method in shoulder sur-
gery because it ensures reliable airway control; however, it is
more prone to hemodynamic fluctuations such as hypoten-
sion and bradycardia. While central blocks require caution
in patients using anticoagulants, peripheral nerve blocks
offer safe alternatives. The interscalene brachial plexus
block (ISB) is the preferred regional anesthesia method in
shoulder surgery because it provides effective motor and
sensory blockade. However, ISB administration requires
an experienced anesthesiologist and appropriate patient
preparation.8l

The aim of our study was to evaluate the use of general anes-
thesia and interscalene block anesthesia methods for the ar-
throscopic repair of crescentic (crescent-shaped) rotator cuff
tears in patients undergoing single- or double-row repair
and, additionally, to evaluate functional shoulder scores,
shoulder joint range of motion, and pain scales according
to tear size, repair method, affected shoulder, and sociode-
mographic characteristics (age, sex, and body mass index
[BMI]).

There is insufficient information in the literature regarding
functional differences between ISB and GA techniques in

patients undergoing rotator cuff repair in the short and me-
dium term. In our study, we expect better results in terms
of functional and pain scales with the ISB technique in the
short term, while we anticipate equivalent results in the me-
dium term.

Methods

Ethical approval was obtained from the Scientific Research
Ethics Committee of Balikesir Atatiirk City Hospital on
19.06.2025, with decision no. 2025/06/60. Informed consent
was waived for this study, which was conducted in accor-
dance with the Declaration of Helsinki.

This retrospective cohort study included a total of 80 patients
who underwent single- or double-row rotator cuff repair us-
ing arthroscopic techniques. All cases were evaluated with
preoperative magnetic resonance imaging (MRI) and plain
radiographs; only patients with a crescentic full-thickness
tear were included in the study. The morphology and size of
the tears were defined intraoperatively by the surgeon and
classified according to the Cofield classification as small (<1
cm), medium (1-3 cm), large (3-5 cm), and massive (>5 cm),
based on the surgical reports. All surgical reports were retro-
spectively reviewed by two orthopedic surgeons.

Patients were divided into two groups with equal numbers
(n=40).

Group A included patients operated on under general an-
esthesia, with 6 patients having small tears, 26 patients
having medium tears, 7 patients having large tears, and 1
patient having a massive tear. Group B consisted of patients
who underwent anesthesia with an interscalene brachial
plexus block (ISB), including 6 patients with small tears, 26
patients with medium tears, 7 patients with large tears, and
1 patient with a massive tear.

In both groups, a single-row repair technique was applied
to 20 patients and a double-row repair technique to 20 pa-
tients. Acromial spurs identified during arthroscopy were
minimally shaved using a burr.



Patients with the following characteristics were excluded
from the study: shoulder instability, degenerative arthritis
of the glenohumeral joint, acromioclavicular joint pathol-
ogy, tubercle fracture, previous shoulder surgery, revision
surgery due to re-rupture, massive contracted and immobile
tears, cases requiring subscapularis repair, and cases with
Goutallier stage IV fatty degeneration.

Patients were followed for an average of 24.2 months (range,
18-32 months). During follow-up, all patients were re-eval-
uated at the 6- and 18-month follow-up visits, including as-
sessments of functional status (ROM and functional shoul-
der scores) and pain (VAS score), along with any additional
medical conditions and body mass index. Since the shortest
follow-up period was 18 months, the 18-month follow-up
was used for the final evaluation of all patients in the study.

The functional assessment scales applied included the Con-
stant-Murley Score (CMS), American Shoulder and Elbow
Surgeons (ASES) score, University of California at Los An-
geles (UCLA) score, and range of motion (ROM) measure-
ments. ROM values were measured using a goniometer in
the directions of flexion, abduction, internal rotation, and
external rotation. All measurements were performed in a
standardized manner by two orthopedic surgeons during
the patients’ 6- and 18-month follow-up visits.

Surgical Technique

All procedures were performed with the patients in the su-
pine position. First, arthroscopic examination of the gleno-
humeral joint was performed via the posterior portal. Sub-
sequently, the subacromial space was accessed to visualize
the rotator cuff tear. Next, the footprint was identified, and
using the lateral portal, a sliding knot was tied with a 4.5-
mm titanium anchor (Artrotek®) from SMC (Samsung Medi-
cal Center), compressing the rotator cuff and completing the
single-row repair. Two medial anchors were used for tears
that could not be completely closed. In addition, some cases
were repaired in two rows using a 4.5-mm PushLock anchor
with the tension-band method. Subacromial decompression
was performed in all cases.

For the ultrasound-guided interscalene block, the linear
probe was placed transversely in the supraclavicular fos-
sa and advanced cranially to visualize the short axis of the
brachial plexus, identifying the C5-C6 roots between the
scalene muscles. The dorsal scapular and long thoracic
nerves, which run within the middle scalene muscle, were

identified and preserved. Using an in-plane technique, an
18-G Tuohy needle was directed laterally toward the plexus
sheath with the aid of hydrodissection. After ruling out in-
travascular injection by negative aspiration, 20 mL of 0.25%
bupivacaine was administered in fractional 5-mL injections.
The procedure was completed with a sterile dressing con-
taining chlorhexidine gluconate.

The postoperative follow-up protocol was the same for all
groups. Passive shoulder movement was initiated 1 day after
surgery in all patients. A shoulder-arm sling with abduction
support was used for 6 weeks, and active shoulder move-
ment was restricted during this period. After 6 weeks, the
shoulder-arm sling was removed, and all patients under-
went a 2-month physical therapy program for active shoul-
der movements. No complications were observed in any pa-
tient during postoperative follow-up.

Statistical Analyses

Data analysis was performed using SPSS version 27.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistical methods
(mean, standard deviation, minimum, and maximum) were
used to evaluate the study data. The normality of quantita-
tive data was tested using the Shapiro-Wilk test and graphi-
cal evaluations. For parametric data, the independent-sam-
ples t-test and paired t-test were used for intergroup
comparisons, the mixed ANOVA test was used for repeated
measures, and the chi-square test was used to compare cat-
egorical variables. The significance level was set at p<0.05.

A retrospective cohort study was conducted, and 80 patients
with complete crescentic rotator cuff tears who underwent
single-row or double-row arthroscopic repair between Jan-
uary 2018 and January 2025 were randomly selected for in-
clusion according to the inclusion criteria. Sixty-one point
two five percent (n=49) of the patients were female, and
thirty-eight point seven five percent (n=31) were male, with
a mean age of 64.29 years (range, 50—81 years) (Table 1).

Eighty patients were randomly assigned to two groups for
evaluation. Group A received general anesthesia, while
Group B received an interscalene brachial plexus block
(ISB).

In Group A, there were 40 patients in total, 16 of whom were
male and 24 were female. The youngest patient was 50 years
old and the oldest was 81 years old, with a mean age of 64.29



Bosphorus Medical Journal

Table 1. Demographic data of patients

Group A (General Anesthesia)  Group B (Interscalenous Brachial Plexus Block) Total
Number of patients 40 40 80
Gender (Male-Female) 16-24 15-25 80
Age Mean: 64.29 Mean: 64.28 Mean: 64.29
(Range: 50-81 years) (Range: 50-81 years) (Range: 50-81 years)
Side
Right 25 24 49
Left 15 16 31
Torn Type
Small 6 6 12
Medium 26 26 52
Large 7 7 14
Massive 2

Mean: 24.2 months
(Range: 18—32 months)

Follow-up period

Single row repair 20

Double row repair 20

Mean: 24.2 months Mean: 24.2 months
(Range: 18—32 months) (Range: 18—32 months)

20 40
20 40

years. Twenty-five patients had a crescent-type rotator cuff
tear in the right shoulder, and 15 patients had one in the left
shoulder.

At the 6-month follow-up, shoulder flexion was 150-162 de-
grees (mean, 157.3), abduction was 152-160 degrees (mean,
156.8), internal rotation was 52-59 degrees (mean, 55.6),
and external rotation was 57-63 degrees (mean, 59.7). At the
18-month follow-up, shoulder flexion was 150-162 degrees
(mean, 157.6), abduction was 152-159 degrees (mean, 156.4),
internal rotation was 50-58 degrees (mean, 55.5), and exter-
nal rotation was 57-63 degrees (mean, 59.6), as measured by
goniometry (Table 2).

Repair was performed using a single-row technique in 20
patients and a double-row technique in 20 patients. Tear
size was reported as small in 6 patients, medium in 26 pa-
tients, large in 7 patients, and massive in 1 patient.

Patients’ functional scores at 6 months postoperatively
showed a Constant-Murley score of 76—85 (mean, 80.23), an
ASES score of 74-88 (mean, 80.45), a UCLA score of 24-32
(mean, 27.50), and a VAS score of 0-3 (mean, 1.14). At 18
months postoperatively, the Constant-Murley score was 77—
86 (mean, 80.95), the ASES score was 76—89 (mean, 81.88),
the UCLA score was 24-32 (mean, 27.67), and the VAS score
was 0-3 (mean, 1.12) (Table 3).

Table 2. Joint range of motion values for patients in groups at 6 and 18 months

Group A (General Anesthesia)

Group B (Interscalene Brachial Plexus Block)

6th month Min-max 18" month Min-max

6th month Min-max 18" month Min-max

(Mean) (SD) (Mean) (SD) (Mean) (SD) (Mean) (SD)

Shoulder flexion degree 150-162° 150-162° 153-165° 153-164°

(Mean:157.3°) (3.5) (Mean:157.6°) (3.3) (Mean:158.1°) (3.3) (Mean:157.9°) (3.3)
Shoulder abduction degree 152-160 ° 152-159° 152-160 ° 151-158°

(Mean:156.8°) (2.2) (Mean:156.4°) (2.2) (Mean:157.2°) (2.2) (Mean:156.5°) (2.2)
Degree of shoulder internal rotation 52-59° 50-58 ° 52-60° 51-59°

(Mean:55.6°) (2.1) (Mean:55.5°) (2.3) (Mean:55.8°) (2.0) (Mean:55.7°) (2.0)
Shoulder external rotation degree 57-63° 57-63° 56-63° 55-63°

(Mean:59.7) (2.1)

(Mean:59.6) (2.1)

(Mean:59.8°) (2.0) (Mean:59.7°) (2.1)

SD: Standard deviation.
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Table 3. Postoperative shoulder function scores in patients undergoing surgery under general anesthesia (GA)

Functional scores and pain scales 6t month Min-Max (Mean) SD (6t month) 18t month Min-Max (Mean) SD (18t month)

Constant Murley Score 76-85(80.22)

ASES Score 74-88 (80.45)
UCLA Score 24-32 (27.50)
VAS Score 0-3(1.15)

5.3 77-86 (80.95) 5.4
48 76-89 (81.88) 49
5.6 24-32 (27.67) 5.6
0.7 0-3(1.12) 0.8

ASES: American Shoulder and Elbow Surgeons; UCLA: University of California at Los Angeles; VAS: Visual Analog Scale
I ———_——

The GA group showed a significant improvement in post-
operative shoulder functional outcomes over time. The
Constant-Murley score was 76—85 (mean, 80.23; SD, 5.3) at
6 months and 77-86 (mean, 80.95; SD, 5.4) at 18 months,
showing a slight increase during follow-up. Similarly, ASES
scores increased from 74-88 (mean, 80.45; SD, 4.8) at 6
months to 76—89 (mean, 81.88; SD, 4.9) at 18 months. UCLA
scores remained stable at 24-32 (mean, 27.50; SD, 5.6) at 6
months and 24-32 (mean, 27.67; SD, 5.6) at 18 months. These
findings indicate that functional shoulder scores in patients
operated on under GA were generally preserved or tended to
improve during the follow-up period.

Patients had preoperative DM, HT, and CAD, and preopera-
tive BMI ranged from 20 to 30 (mean, 24.1).

In Group B, 15 of the 40 patients were male and 25 were fe-
male. The youngest patient was 55 years old and the oldest
was 80 years old, with a mean age of 64.28 years. Twen-
ty-four patients had a crescent-type rotator cuff tear in the
right shoulder, and 16 patients had one in the left shoulder.

At the 6-month postoperative follow-up, shoulder flexion
ranged from 153 to 165 degrees (mean, 158.1), abduction
from 152 to 160 degrees (mean, 157.2), internal rotation from
52 to 60 degrees (mean, 55.8), and external rotation from 56
to 63 degrees (mean, 59.8). At the 18-month postoperative
follow-up, shoulder flexion ranged from 153 to 164 degrees
(mean, 157.9), abduction from 151 to 158 degrees (mean,
156.5), internal rotation from 51 to 59 degrees (mean, 55.7),

and external rotation from 55 to 63 degrees (mean, 59.7), as
measured by goniometry (Table 2).

Repair was performed using a single-row technique in 20
patients and a double-row technique in 20 patients. Tear
size was reported as small in 6 patients, medium in 26 pa-
tients, large in 7 patients, and massive in 1 patient.

Patients’ functional scores at 6 months postoperatively
showed a Constant-Murley score of 79-89 (mean, 83.25), an
ASES score of 77-90 (mean, 83.08), a UCLA score of 27-34
(mean, 29.38), and a VAS score of 0-2 (mean, 1.1). At 18
months postoperatively, the Constant-Murley score was 78—
85 (mean, 81.30), the ASES score was 76—89 (mean, 81.80),
the UCLA score was 25-33 (mean, 27.93), and the VAS score
was 0-2 (mean, 1.11) (Table 4).

In the ISB group, postoperative shoulder functional out-
comes were better at 6 months but declined over time to
values similar to those in the GA group. These findings indi-
cate that functional shoulder scores in patients operated on
under ISB were better during the early follow-up period at 6
months but tended to decline by 18 months.

Patients had preoperative DM, HT, and CAD, and preopera-
tive BMI ranged from 20 to 30 (mean, 24.3).

According to the results of the independent-samples Welch
t-test, Constant-Murley, ASES, and UCLA scores at 6 months
were significantly higher in the interscalene brachial plex-

Table 4. Postoperative shoulder function scores in patients undergoing surgery under interscalene brachial plexus block (ISB)

Functional scores and pain scales 6t month Min-Max (Mean) SD (6" month) 18t month Min-Max (Mean) SD (18t month)

Constant Murley Score 79-89 (83.25)

ASES Score 77-90 (83.08)
UCLA Score 27-34(29.38)
VAS Score 0-2(1.1)

5.7 78-85 (81.30) 55
5.1 76-89 (81.8) 5

5.9 25-33 (27.93) 55
0.8 0-2(1.11) 0.8

ASES: American Shoulder and Elbow Surgeons; UCLA: University of California at Los Angeles; VAS: Visual Analog Scale
|
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us block (ISB) group than in the general anesthesia (GA)
group (p<0.001 for all) (Fig. 1). However, at 18 months, no
statistically significant differences were observed between
the groups in these three scores (Constant-Murley, p=0.527;
ASES, p=0.906; UCLA, p=0.528) (Fig. 2).

A paired t-test was used for within-group comparisons.

Accordingly, in the within-group evaluation of the GA group,
a significant increase was found in Constant-Murley scores
between 6 and 18 months (p<0.001).

Similarly, a significant difference was found between the
ASES scores at 6 and 18 months (p<0.001).

However, no statistically significant change was observed
between the UCLA scores at 6 and 18 months (p=0.051).

When the ISB group was evaluated using the paired t-test,
a statistically significant difference was observed in Con-
stant-Murley scores between 6 and 18 months (p<0.001).

Similarly, a significant difference was observed between the
ASES scores at 6 and 18 months (p<0.001).

The UCLA scores at 6 and 18 months also showed a signifi-
cant difference (p<0.001).

The effects of time (6 and 18 months) and type of anesthesia
(GA and ISB) on repeated measures were evaluated using a
mixed ANOVA.

In the mixed ANOVA performed for the Constant-Murley
score, the results were as follows: time, p<0.001; anesthesia,
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p<0.001 (significant group difference); and timexanesthe-
sia, p<0.001 (partial n2=0.557, very strong) (Fig. 3).

In the mixed ANOVA performed for the ASES score, the
results were as follows: time, p=0.559 (not significant);
anesthesia, p<0.001 (significant group difference); and
timexanesthesia, p<0.001 (partial n?=0.589, very strong)
(Fig. 4).

In the mixed ANOVA performed for the UCLA score, the results
were as follows: time, p<0.001; anesthesia, p=0.068 (border-
line); and timexanesthesia, p<0.001 (partial n2=0.640, very
strong) (Fig. 5).

All functional scores examined (Constant-Murley, ASES,
and UCLA scores) were higher at 6 months; no difference
was observed between the GA and ISB groups at 18 months.
The interaction between time (6 and 18 months) and anes-
thesia was found to be statistically very strong.

Using the independent-samples t-test, no significant differ-
ences were observed between the groups (GA and ISB) in
terms of age, sex, BMI, side, tear size, repair type, or anes-
thesia type (p>0.05).

When the ROM values of the GA and ISB groups were com-
pared within each group at 6 and 18 months using a paired
t-test, significant increases were observed in flexion, ab-
duction, internal rotation, and external rotation in the GA
group. In the ISB group, increases were observed in flexion
and abduction, although these were more limited than those
in the GA group, and significant increases were observed in

6t month Constant Murley Score

o
el n

=

»

6 month UCLA Score

6t month ASES Score

Figure 1. Distribution of Constant Murley, ASES, and UCLA scores at 6 months
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Figure 2. Distribution of Constant Murley, ASES, and UCLA scores at 18 months

internal and external rotation. The changes in both groups
were statistically significant (p<0.05).

When ROM values were compared separately at 6 and 18
months using the independent-samples Welch t-test, flexion
and abduction degrees at 6 months were higher in the ISB
group than in the GA group, with statistically significant dif-
ferences (p<0.001 for both). Internal and external rotation de-
grees were also higher in the ISB group than in the GA group,
with statistically significant differences (p<0.01 for both).

At 18 months, all ROM degrees (flexion, abduction, internal
rotation, and external rotation) were similar between the GA

and ISB groups, with no statistically significant differences
(p>0.05).

In the early period, at 6 months, ISB showed superiori-
ty in ROM scores, whereas in the medium term, at 18
months, no difference was observed between the ISB and
GA groups.

When the VAS score was evaluated within each group us-
ing a paired t-test, it was found to have increased in both
groups (GA and ISB) from 6 to 18 months, and this change
was statistically significant (p<0.001). As the VAS score ap-
proaches 0O, patient satisfaction is thought to increase; pa-

CM Score: GA vs ISB

—o— GA

86 —o— ISB

84

80 1

78 1

6th month Time 18t month

Figure 3. Line graph showing the relationship between Constant
Murley score Time (6t and 18t month) and Anesthesia type
(GA and ISB)

ASES Score: GA vs ISB (Mean(+SD)
86 - —e— GA
—o— ISB
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6t month Time 18 month

Figure 4. Line graph showing the relationship between ASES
score Time (6t and 18t month) and Anesthesia type (GA and
ISB)



34
UCLA Score: GA vs ISB (Mean(+SD)
—e— GA
31 1 —o— ISB
30 1
L
29 1
3
S
28 1 b
27 1
26 1
6t month Time 18t month

Figure 5. UCLA score Line graph showing the relationship between
Time (6t and 18t month) and Anesthesia type (GA and ISB)

tient satisfaction was higher at 6 months postoperatively
but decreased at 18 months.

When the VAS score was evaluated between the groups sep-
arately at 6 and 18 months using the independent-samples
Welch t-test, the ISB group had a lower VAS score than the
GA group at 6 months, and this difference was statistically
significant (p<0.001). At 18 months, no significant difference
was observed in VAS scores between the ISB and GA groups
(p>0.05).

As the VAS score approaches 0, patient satisfaction is
thought to increase. At 6 months postoperatively, patient
satisfaction was higher in the ISB group than in the GA
group, whereas at 18 months, there was no significant dif-
ference between the groups.

When a mixed ANOVA for repeated measures was per-
formed, time (6 and 18 months) and anesthesia type (GA and
ISB) were found to be significant for all ROM parameters and
VAS scores (p<0.001), indicating that the effect of the anes-
thesia technique on functional recovery was mainly limited
to the early postoperative period.

Discussion

Rotator cuff tears are a common problem in orthopedic sur-
gery, and determining the type of tear is important for treat-
ment.

Burkhart and Lo classified rotator cuff tears into four main
groups: crescent-shaped, U-shaped, L-shaped, and massive
tears. Crescent-shaped tears generally have sufficient me-
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dial-to-lateral mobility and can therefore be anatomically
repaired directly onto the humeral tubercle under low ten-
sion.[ If rotator cuff tears are classified geometrically, they
can be categorized as Type 1, crescent-shaped tears; 10! Type
2, longitudinal (U- or L-shaped) tears;!1% Type 3, massive
contracted tears; and Type 4, rotator cuff arthropathy tears
associated with significant glenohumeral arthrosis and
complete loss of the acromioclavicular space.[!]

Our study aimed to investigate the short- and medium-term
functional changes in patients with crescent-shaped rotator
cuff tears following single-row and double-row arthroscopic
repairs according to the type of anesthesia.

Liu et al. 2] evaluated the analgesic effect of a single dose
of interscalene block (SISB) in the early period following ar-
throscopic rotator cuff repair. In patients who received SISB,
pain scores on the day of surgery and especially at 6 hours
were significantly lower than those in the general anesthe-
sia group. Furthermore, insulin levels were significantly re-
duced in the SISB group at 42 hours postoperatively. In con-
trast, no significant changes were observed in DHEA-S and
fibrinogen levels. The study demonstrated that SISB could
be administered without complications and effectively im-
proved early postoperative pain control.[12]

In a study by Gurger and Ozer, [3! the effect of the combi-
nation of general anesthesia (GA) and continuous intersca-
lene block (CISB) on postoperative outcomes in arthroscop-
ic rotator cuff repair was evaluated. Patients who received
CISB+GA showed lower pain scores and a reduced need
for additional analgesics in the early postoperative period.
Additionally, Constant scores at 6 weeks were higher in the
CISB+GA group. However, functional outcomes at 6 months
were similar between the two groups. These findings sug-
gest that CISB supports early pain control and functional re-
covery but does not provide a significant advantage in long-
term outcomes. 13!

Orhan et al. 4] evaluated postoperative pain intensity and
time to pain onset in shoulder arthroscopies performed un-
der interscalene block. In a retrospective review of 172 pa-
tients, the type of surgery (rotator cuff repair or instability
surgery) and the duration of the operation (<30 min or >30
min) were found to have no significant effect on 24-hour VAS
scores, pain onset, or the need for additional analgesics.
The findings indicate that surgical and patient character-
istics do not determine the postoperative pain pattern after
interscalene block.[14]



Peripheral nerve blocks (PNBs) are an important component
of multimodal analgesia and can be administered as a sin-
gle-dose ISB or continuous ISB. Meta-analyses of random-
ized controlled trials have shown that PNBs provide better
pain control and lower opioid consumption than intrave-
nous opioids in patients undergoing upper- and lower-ex-
tremity surgeries. Single-dose ISB may shorten the time to
readiness for discharge compared with continuous ISB. The
main limitation of single-dose ISB is that its effect is limited
to 12-24 hours. 15!

In our study, the intraoperative effects of peripheral nerve
block methods and general anesthesia, postoperative vital
signs, and biochemical marker monitoring were not evalu-
ated, and only a single-dose interscalene block was applied
among the peripheral nerve block methods. Evaluations
were performed at the 6- and 18-month postoperative fol-
low-ups; however, the duration of the nerve block and re-
bound pain effects were not examined.

Reyes-Peart et al. [16], in a cohort study of 30 patients,
showed that shoulder function improved significantly over
time after rotator cuff surgery. Constant scores increased sig-
nificantly from the preoperative period to the 3rd and 6th
months. There was no difference in functional outcomes
between patients who initially underwent arthroscopy and
subsequently converted to open surgery and those who un-
derwent arthroscopy alone. These results support the view
that the surgical technique is not decisive for functional im-
provement and that recovery is primarily dependent on time
and the rehabilitation process.[16!

The most commonly used method today is arthroscopic re-
pair, which was used in our study. All operations were com-
pleted arthroscopically, and patients were followed up in
the short and medium term and underwent a standardized
rehabilitation program.

Chen et al. [/ conducted a meta-analysis comparing early
and late rehabilitation protocols for improving shoulder
function after rotator cuff repair. The study included ran-
domized controlled trials (RCTs) selected from internation-
al and Chinese databases. According to the results of nine
RCTs involving a total of 830 patients, there was no signif-
icant difference between the two approaches in terms of
VAS, SST score, recovery rate, and re-tear rate at 6 and 12
months. ASES scores were similar at 6 months; the differ-
ence observed at 12 months was not clinically meaningful
at the minimal clinically important difference (MCID) level.
These results showed that early and late rehabilitation pro-

vided similar contributions to shoulder function. The au-
thors concluded that when planning rehabilitation, the bal-
ance between tendon healing and range of motion should
be considered, and the protocol should be flexibly adjusted
according to the patient’s clinical goals.[m

Li et al. 18] investigated the early clinical value of enhanced
recovery after surgery (ERAS) combined with an intersca-
lene brachial plexus block (ISB) for arthroscopic rotator cuff
repair (ARCR). They included 240 patients who underwent
arthroscopic rotator cuff repair and randomly divided them
into three groups. Groups A, B, and C were defined as sur-
gery alone, surgery+ERAS, and ISB+surgery+ERAS, respec-
tively. They analyzed the clinical data and postoperative in-
dicators of the three patient groups and evaluated the early
clinical effects of the ISB and ERAS protocols after ARCR.
Baseline characteristics were similar between the groups.
The ISB+ERAS group showed lower pain scores and short-
er hospital stays during the first 24 hours after surgery. In
addition, Constant-Murley and UCLA scores were higher at
6 weeks and 3 months in the groups receiving ERAS, and
joint swelling was less pronounced. The incidence of post-
operative stiffness did not differ between the groups. These
results suggest that the ERAS protocol supports pain control
and early functional recovery, while ISB provides additional
benefits in pain management but does not offer additional
advantages in terms of functional outcomes and complica-
tions.[18]

In our study, all patients received standard postoperative
rehabilitation consisting of passive and active shoulder
movements. No differences in rehabilitation protocols were
applied between the groups; therefore, no rehabilitation-re-
lated differences were observed between the groups.

Sun et al. [191 evaluated whether acromioplasty provides
additional clinical benefits in the arthroscopic repair of
full-thickness rotator cuff tears in their meta-analysis.
Five randomized studies involving a total of 465 patients
were examined. No significant differences were found
between the groups that underwent acromioplasty and
those that did not in terms of ASES, Constant-Murley, and
UCLA scores. Pain scores and reoperation rates were also
similar between the two groups. These findings suggest
that acromioplasty does not provide any additional ad-
vantage in terms of functional outcomes or pain in the
short term.[%!

In our study, acromioplasty was routinely performed ar-
throscopically through the lateral portal in every patient.
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Gu et al. 120] conducted a meta-analysis comparing the clini-
cal outcomes of single-row (SR) and double-row (DR) repairs
in rotator cuff injuries with different tear sizes. Data from 10
clinical studies showed that the DR technique generally pro-
vided better elevation ROM and a lower re-tear rate. There
was no significant difference in clinical outcomes between
SR and DR repairs for small tears (<3 cm). In contrast, for
large tears (=3 cm), DR repair was superior to SR repair in
terms of ASES and UCLA scores. These findings suggest that
the DR technique may be more advantageous in terms of
functional outcomes and structural integrity, particularly
for large tears.[20]

Naiiez et al. 21! conducted a systematic review comparing
the clinical outcomes of double-row and single-row tech-
niques in arthroscopic rotator cuff repair. No demographic
differences were found between the two groups in the 13
randomized studies included. The findings showed that the
double-row technique was superior to the single-row tech-
nique in terms of UCLA scores. No significant differences
were found in Constant-Murley and ASES scores. However,
a higher tendon healing rate and a lower risk of re-tearing
were observed with the double-row technique. These results
support the notion that double-row repair may offer advan-
tages in terms of structural healing and specific functional
measurements.[21]

In our study, both single-row and double-row repair tech-
niques were used, and no significant differences were ob-
served between the techniques in terms of ROM values, VAS,
CMS, ASES, and UCLA scores.

In our study, the intraoperative effects of peripheral nerve
block methods and general anesthesia, postoperative vital
signs, and biochemical marker monitoring were not evalu-
ated. Only a single-dose interscalene block was used among
the peripheral nerve block methods. This method was com-
pared with general anesthesia during postoperative fol-
low-up in terms of functional shoulder scores, pain scales,
and joint range of motion in the short and medium term (at
the 6- and 18-month follow-ups).

Limitation

The limitations of our study include the small number of pa-
tients, the limited follow-up period of 18 months, and the
use of only a single-dose interscalene block among periph-
eral nerve block anesthesia techniques. It is anticipated that
a larger number of patients and a longer postoperative fol-
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low-up period may reveal changes in functional scores, pain
scores, and shoulder joint range of motion.

Conclusion

At 6 months postoperatively, functional shoulder scores
(Constant-Murley, ASES, and UCLA scores) were better in
the group that received interscalene block anesthesia than
in the group that received general anesthesia, whereas at
18 months postoperatively, there was no difference between
the two groups. There was no difference between the two
groups in shoulder joint movements (flexion, abduction, in-
ternal rotation, and external rotation) or VAS scores at either
6 or 18 months postoperatively.

In patients who underwent ISB, the need for NSAIDs and
opioid analgesics for postoperative pain management was
lower, whereas it was higher in the GA group. Our study
yielded results consistent with the literature, showing that
peripheral nerve blocks contributed more to postoperative
pain management and early rehabilitation.

Our study included only patients who underwent arthroscopic
repair of crescent-shaped tears. Shoulder functional scores and
range of motion were compared between general anesthesia
and single-dose interscalene brachial plexus block anesthesia
using different variables. It is anticipated that our results may
differ when compared with those obtained using different pe-
ripheral nerve blocks, larger patient populations, different tear
types and repair methods, and longer follow-up periods.
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Assessment of Determinants Influencing
Fall Risk Among Geriatric Patients

Geriatrik Hastalarda Dusme Riskini Etkileyen
Faktorlerin Degerlendirilmesi

® Elem Yorulmaz,! ® Berna Gunay,' @ Nilgtin Mesci,! © Busra Ustun,2 ® Duygu Geler Kulcy!

ABSTRACT

Objectives: Falls in geriatric populations may result in significant injury and subsequent functional decline, there-
by diminishing overall quality of life. Therefore, accurate assessment of fall risk and comprehensive identification of
contributing factors are of fundamental importance, particularly within geriatric populations.

Methods: Geriatric patients admitted to the inpatient Physical Therapy and Rehabilitation unit were enrolled in
the study. Data were collected on patients’ age, sex, height, weight, educational status, medications potentially
associated with falls, and assistive devices used during ambulation. Cognitive function was evaluated using the
Hodkinson Abbreviated Mental Test. All participants underwent assessment with the Functional Ambulation
Category (FAC), the Berg Balance Scale (BBS), and the Falls Efficacy Scale (FES). Patients were additionally ques-
tioned regarding visual impairments; urinary symptoms; nutrition-related risk factors; psychological complaints;
and environmental hazards in the home that might elevate fall risk. Observations were also made to identi-
fy risky behaviors during mobility and transfers. Participants were subsequently categorized into two groups
based on their fall history, and differences in these variables were analyzed between the groups.

Results: A total of 54 patients aged 65 years and older were included in the study. Patients were categorized into
two groups: fallers and non-fallers. A significant difference in the female-to-male ratio was observed between the
two groups (p=0.002). While no significant differences were observed between the two groups in terms of age,
height, weight, cognitive status, FAC, or FES scores, the faller group demonstrated significantly lower BBS scores
and a higher frequency of mobility- and transfer-related risky behaviors (p=0.013, p=0.012).

Conclusion: This study found that fall risk in geriatric patients was significantly associated with reduced balance
and risky behaviors during mobility and transfers. The results underscore the need for systematic fall-risk assess-
ment, close supervision, and balance-focused interventions in inpatient rehabilitation to reduce falls and support
prevention strategies after discharge.

Keywords: Aged; fall risk; postural balance.

OzZET

Amacg: Geriatrik poptlasyonda gorilen diismeler, ciddi yaralanmalara ve buna bagli fonksiyonel kayba yol acarak
yasam kalitesini belirgin bicimde azaltabilir. Bu nedenle, diisme riskinin dogru sekilde degerlendirilmesi ve katkida
bulunan faktorlerin kapsamli bicimde belirlenmesi, 6zellikle geriatrik hastalarda temel bir gerekliliktir.

Yontem: Fizik Tedavi ve Rehabilitasyon servisine yatirilan geriatri hastalari ¢alismaya dahil edildi. Hastalarin yasi,
cinsiyeti, boyu, kilosu, egitim durumu, disme ile iliskili olabilecek ilag kullanimi ve ylirime sirasinda kullanilan
yardimci cihazlara iliskin veriler kaydedildi. Kognitif durum, Hodkinson Kisaltilmis Mental Testi ile degerlendirildi.
Tum katihmailara Fonksiyonel Ambulasyon Skalasi (FAS), Berg Denge Olcegi (BDO) ve Diisme Etkililigi Olcegi (DEO)
uygulandi. Ayrica hastalarda gérme problemleri, Griner semptomlar, beslenmeye dayali risk faktorleri, psikolojik
yakinmalar ve ev ici cevresel tehlikeler sorgulandi. Mobilite ve transfer sirasinda gézlemlenen riskli davraniglar da
kaydedildi. Hastalar diisme 6ykusu varligina gore iki gruba ayrildi ve degiskenler arasindaki farklar gruplar arasinda
karsilastirildi.

Bosphorus Medical Journal - Available online at http://www.bogazicitipdergisi.com
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Bulgular: Calismaya 65 yas ve Uizeri toplam 54 hasta dahil edildi. Hastalar diisen ve diismeyen olmak tzere iki gruba ayrildi. Cinsiyet dagihimi
acisindan gruplar arasinda anlamli bir fark bulundu (p=0,002). Yas, boy, kilo, kognitif durum, FAS ve DEO skorlari acisindan gruplar arasin-
da anlamli bir fark bulunmazken, diisen grupta BDO skorlarinin belirgin sekilde daha diisiik oldugu ve mobilite ile transfer sirasinda riskli

davranislarin daha sik gorildigu saptandi (p=0,013, p=0,012).

Sonug: Calismada, geriatri hastalarinda diigme riskinin azalmis denge ile mobilite ve transfer sirasinda ortaya ¢ikan riskli davraniglarla anlamli
diizeyde iliskili oldugu gosterilmistir. Bulgular, yatirilarak rehabilitasyon uygulanan hastalarda sistematik diisme risk degerlendirmesinin, yakin
go6zlemin ve denge odakli miidahalelerin diisme riskinin azaltilmasinda ve taburculuk sonrasi korunma stratejilerinin desteklenmesinde kritik

onem tasidigini ortaya koymaktadir.

Anahtar s6zciikler: Diisme riski; postural denge; yasli.

alls are among the most common and preventable caus-
Fes of morbidity, mortality, and loss of independence in
older adults, and with increasing life expectancy world-
wide, the incidence of falls has risen in the population aged
65 years and older.[2! Epidemiological studies report that
25-35% of individuals over the age of 65 experience at least
one fall each year, and approximately 10% of these falls re-
sult in in]'ury.B] Serious consequences of falls include frac-
tures, traumatic brain injuries, hip fractures, prolonged
bed rest, functional decline, and mortality.[“] It has been
reported that one in every five falls in older adults results
in a fracture or head trauma.ll! Furthermore, fall-related
mortality rates have increased dramatically over the years,
and the Centers for Disease Control and Prevention (CDC)
reports that in the United States, an older adult dies from a
fall every 20 minutes.[5] In addition to these severe health
consequences, healthcare costs associated with falls are
also rising globally.!6]

An increase in fall risk is multifactorial, and individual fac-
tors such as balance impairments, visual and vestibular
system problems, reduced proprioceptive sensitivity, de-
creased muscle strength, neuropathy, and cognitive slowing
contribute to heightened susceptibility to falls.[27] Among
environmental factors, the home setting constitutes the
most critical component. Approximately 79% of falls occur
within the home environment, with bedrooms, staircases,
and bathrooms reported as the most frequent locations.
(6] The WHO report emphasizes that slippery floors, inade-
quate lighting, cluttered household arrangements, loose rug
edges, and structural inadequacies in stairways all increase
fall risk.?! In older adults, delayed motor responses further
impair the postural corrective actions required to prevent a
fall, thereby increasing the likelihood of falling.[!

Recent systematic reviews and meta-analyses have shown
that factors such as sarcopenia, mobility limitations, de-
pression, polypharmacy, the use of antihypertensive or
psychotropic medications, sleep disorders, and reduced

gait speed significantly increase fall risk.[>¢! Sarcopenia, in
particular, has been reported to both elevate fall risk and
influence the severity of fall-related injuries.[8 Weight loss,
fatigue, low physical activity, slow walking speed, and re-
duced grip strength have also been defined as high-risk con-
ditions for falls, disability, hospitalization, and mortality in
older adults.[ Risky behaviors during mobility and trans-
fers—such as rushing, failing to use necessary assistive de-
vices, incorrect use of equipment, or wearing inappropriate
footwear—have likewise been associated with an increased
likelihood of falling.[2:10]

Urinary incontinence and urgency symptoms are additional
factors that heighten fall risk in older adults and have been
linked to increased fall incidence in multiple studies.[11:12]

In addition to its physical consequences, fall-related psy-
chosocial problems are also common among older adults.
Fear of falling, social isolation, and activity restriction can
lead to muscle strength loss, reduced physical activity, de-
creased quality of life, and depression, collectively creating
avicious cycle that further increases fall risk.[8:3] Communi-
ty-based data indicate that among individuals aged 60 years
and older, the prevalence of fear of falling is 69.2%, while
fall-related activity restriction occurs in 38.4% of adults in
this age group.!!

Taken together, these findings indicate that falls represent a
common, multifactorial, yet preventable public health con-
cern among older adults. Therefore, accurate assessment
of fall risk, comprehensive evaluation of multiple contrib-
uting factors, and the development of individualized, evi-
dence-based interventions are critical to reducing fall fre-
quency and minimizing fall-related adverse outcomes.B! In
this context, it is essential to identify the clinical, function-
al, psychosocial, and environmental factors that contribute
to fall risk among community-dwelling older adults and
to evaluate these factors within an integrated and holistic
framework.[6]
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This study aims to contribute to this field by evaluating the
clinical, functional, psychosocial, and environmental risk
factors described in the literature among older patients hos-
pitalized in a physical medicine and rehabilitation (PM&R)
clinic and by identifying the factors that increase fall risk in
this population.

Methods

This study was conducted as a single-center, cross-section-
al study in the PM&R inpatient unit of a tertiary care hos-
pital. The study protocol was approved by the Haydarpasa
Numune Training and Research Hospital Clinical Research
Ethics Committee (ethics approval number: HNEAH-KAEK
2021/97, date: 15.03.2021), and all procedures were carried
out in accordance with the principles of the Declaration of
Helsinki. Written informed consent was obtained from all
participants.

The inclusion criteria were being over 65 years of age, hav-
ing received the diagnosis that led to hospitalization in the
PM&R clinic at least one year prior, having a Functional
Ambulation Category (FAC) level of at least 3, being able to
ambulate independently despite the need for an assistive
device, being able to follow commands, communicate ver-
bally, and having no language or speech impairments that
would interfere with understanding or responding to the
assessment questions. Exclusion criteria included impaired
speech or comprehension, the presence of limb amputation,
and being classified as FAC level 1 or 2.

A total of 54 patients aged 65 years and older who were hos-
pitalized with various diagnoses in the PM&R clinic between
May 15 and August 15, 2021, were included in the study. All
assessments were performed by the same clinician.

Demographic data, including age, sex, height, weight, and
educational status, as well as the diagnosis leading to hos-
pitalization and the use of assistive devices for ambulation,
were recorded. In addition, medical treatments that could
potentially be related to fall risk (hypnotic—sedative medi-
cations, drugs used for Parkinson’s disease, diuretics, an-
tihypertensives, and antidepressants) were reviewed, and
the number of medications used from this group was doc-
umented.

Conditions known to be part of the fall etiology in the liter-
ature, as well as those considered potentially related to falls
based on our clinical experience, were questioned in each
patient, and responses were recorded as “present/absent.”
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These included visual impairments that may cause difficul-
ty in seeing objects or navigating the environment, nutri-
tion-related risks such as weight loss and loss of appetite,
the presence of urgency, nocturia, or urinary incontinence,
and environmental hazards in the home or living area that
may contribute to falls, such as inappropriate rugs, inade-
quate lighting, or slippery floors.

In addition, the presence of depressive or anxious psycho-
logical complaints was assessed in each patient and record-
ed as “none/mild/moderate/severe” in terms of their impact
on activities of daily living.

Patients were evaluated by the clinician for the presence
or absence of risky behaviors during mobility and trans-
fers. For the assessment of transfers, patients were asked
to perform actions such as moving from the bed to a chair
and from the chair back to the bed, involving coordinated
movements between surfaces of different heights. Mobility
was assessed by asking the patient to walk a predetermined
distance within the clinic corridor. During these activities,
behaviors such as rushing, not using the assistive device
required for ambulation, or wearing shoes improperly were
recorded as the presence of a risky behavior during the cor-
responding activity.

Patients’ ambulation status was assessed using the FAC,
which is an ordinal clinical tool used to classify ambulatory
capacity on a 0-5 scale, where higher scores indicate great-
er independence. The scale reflects the level of assistance
required during ambulation, ranging from non-functional
walking (score 0) to fully independent community ambula-
tion (score 5).114]

Balance was assessed using the Berg Balance Scale (BBS),[1°]
a 14-item performance-based measure evaluating static and
dynamic balance. Each item is scored on a 04 scale, yield-
ing a total score ranging from O to 56, with higher scores in-
dicating better balance performance. The Turkish version of
the BBS has been culturally adapted and shown to be valid
and reliable in patients with stroke.16]

Fear of falling was assessed using the Falls Efficacy Scale
(FES), developed by Tinetti and colleagues.['”] The FES con-
sists of 10 items, each scored on a 1-10 scale, yielding a total
score ranging from 10 to 100, with higher scores indicating
greater fear of falling.

Cognitive status was assessed using the Hodkinson Abbre-
viated Mental Test Score (AMTS).[18] The AMTS consists of
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10 items evaluating orientation, short-term memory, and at-
tention. Each correct answer is scored as 1 point, yielding a
total score between 0 and 10, with lower scores indicating
greater cognitive impairment. Patients with AMTS scores of
9-10 were considered cognitively intact, scores of 7-8 were
classified as mildly impaired, scores of 5-6 as moderately
impaired, and scores of 4 or below as severely impaired.

Patients were divided into two groups—fallers (n=27) and
non-fallers (n=27)—based on their history of falls within
the past year, and differences between the groups regarding
these factors were evaluated. Demographic data, diagnoses,
and functional assessment results were recorded.

Statistical Analysis

The statistical analysis of the study data was performed using
SPSS Statistics version 21 software (IBM Corp., NY, USA). The
normality of data distribution was assessed with the Shapiro—
Wilk test. Since the data did not follow a normal distribution,
descriptive statistics were presented as median (minimum-
maximum) values for continuous variables and as numbers
and percentages (%) for categorical variables. For compat-
isons between groups, the Chi-square (x?) test was used for
categorical variables, and the Mann-Whitney U test was used
for continuous variables. Correlation analysis was conducted
using Spearman’s rank correlation coefficient (Spearman’s
rho) to evaluate the relationships between variables. A p-val-
ue of <0.05 was considered statistically significant.

Results

A total of 54 patients aged over 65 years were included in
the study. While half of the patients (n=27) had no previous
history of falling, the other half had experienced at least one
fall. Study data were analyzed by comparing the non-faller
and faller groups.

Demographic Findings

There were no statistically significant differences between
the two groups in terms of age, height, weight, or education-
al status (p>0.05). However, gender distribution differed sig-
nificantly; whereas all patients in the non-faller group were
women, the proportion of men in the faller group was 29.6%
(p=0.002) (Table 1).

Clinical and Functional Assessment Findings

The comparison of clinical and functional variables between
the groups is presented in Table 2. No significant differences
were found between the faller and non-faller groups regard-
ing assistive device use, presence of neurological diagno-
sis, medication use, psychological status, cognitive status
(AMTS), FAC scores, FES scores, visual status, environmen-
tal risk factors, nutrition-related risks, or urinary inconti-
nence (p>0.05). In contrast, BBS scores were significantly
lower in the faller group (p=0.003). Risky behaviors during
mobility and transfers were also observed significantly more
frequently in the faller group (p=0.013 and p=0.012, respec-
tively).

Relationships Between Variables

When the relationships between variables were examined
(Table 3), a moderate and negative correlation was found
between assistive device use and balance performance
(r=—0.458, p<0.0001). Balance scores (BBS) showed a strong
negative correlation with fear of falling (FES) (r=—0.495,
p<0.0001) and a positive correlation with functional am-
bulation level (FAC) (r=0.307, p=0.024). BBS also demon-
strated a weak but significant correlation with nutrition-re-
lated risks (r=0.304, p=0.025) and with gender (r=—0.298,
p=0.028). Assistive device use was additionally correlated
with FAC (r=-0.395, p=0.003) and FES (r=0.368, p=0.006).

Table 1. Demographic characteristics according to fall status

Variable Non-fallers (n=27) Fallers (n=27) p

Age (years) (62-81) (71) (60-85) (73) 0.972+
Sex n (%) Female: 27 (100%) Male: 0 (0%) Female: 19 (70.4%) Male: 8 (29.6%) 0.002x**
height (cm) (146-166) (155) (148-185) (158) 0.111+
weight (kg) (58-100) (79) (52-130) (80) 0.782+
Educational status n(%) llliterate: 3 (11.1%) Primary school: 22 llliterate: 4 (14.8%) Primary school: 18 (66.7%) 0.315%*

(81.5%) Secondary school: 2 (7.4%)

Secondary school: 2 (7.4%) University: 3 (11.1%)

*:Mann-Whitney U test  *+: Chi-square (x2) test
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Table 2. Clinical and functional assessments

Bosphorus Medical Journal

Variable Non-fallers n (%) Fallers n (%) p
Assistive device use None: 20 (74.1%) / None: 15 (55.6%) / Single: 9 (33.3%) / 0.265%*
Single: 7 (25.9%) Double: 1 (3.7%) / Walker: 2 (7.4%)
Neurological diagnosis Yes: 2/ No: 25 Yes: 7/ No: 20 0.068%**
Medication use None: 4 (14.8%) / 1 medication: 11 (40.7%) /  None: 6 (22.2%) / 1 medication: 10 (37.0%) / 0.653**
2 medications: 12 (44.4%) 2 medications: 10 (37.0%) /
=2 medications: 1 (3.7%)
Psychological status None: 13 (48.1%) / None: 11 (40.7%) / Mild: 14 (51.9%) / 0.338+
Mild: 14 (51.9%) Moderate: 2 (7.4%)
Cognitive status (AMTS) Intact: 13 (48.1%) / Mild: 10 (37.0%) / Intact: 16 (59.3%) / Mild: 7 (25.9%) / 0.657**
Moderate: 4 (14.8%) Moderate: 4 (14.8%)

FAC (4-5) (5) (3-5) (5) 0.123+
FES (10-69) (31) (6-81) (39) 0.386+
BBS (27-51) (44) (24-49) (39) 0.003+
Vision Present: 4 (14.8%) / Absent: 23 (85.2%) Present: 4 (14.8%) / Absent: 23 (85.2%) 1.000#+
Mobility Risky: 7 (25.9%) / Safe: 20 (74.1%) Risky: 16 (59.3%) / Safe: 11 (40.7%) 0.013x
Transfers Risky: 6 (22.2%) / Safe: 21 (77.8%) Risky: 15 (55.6%) / Safe: 12 (44.4%) 0.012#*
Environment Risky: 3 (11.1%) / Safe: 24 (88.9%) Risky: 1 (3.7%) / Safe: 26 (96.3%) 0.299++
Nutrition risk No risk: 27 (100%) Risk: 3 (11.1%) / No risk: 24 (88.9%) 0.075#*
Incontinence Present: 23 (85.2%) / Absent: 4 (14.8%) Present: 22 (81.5%) / Absent: 5 (18.5%) 0.715%*

+*:Mann—-Whitney U test
Efficacy scale; BBS: Berg Balance scale.

»*: Chi-square (x?) test, AMTS: Hodkinson Abbreviated Mental Test Score; FAC: Functional Ambulation category; FES: Falls

A strong positive correlation was found between risky be-
havior during transfers and risky behavior during mobility
(r=0.696, p<0.0001). Cognitive status showed a weak positive
correlation with risky behavior during transfers (r=0.303,
p=0.026), while the presence of a neurological diagnosis
was negatively correlated with risky behavior during mobil-
ity (r=-0.273, p=0.046).

When variables associated with falls were examined, gen-
der was positively correlated with falling (r=0.417, p=0.002).
In addition, a history of falling was significantly correlated
with balance scores (r=—0.404, p=0.002), risky behavior
during transfers (r=—0.342, p=0.011), and risky behavior
during mobility (r=—0.337, p=0.013). Gender was also neg-
atively correlated with medication use (r=—0.332, p=0.014).
Finally, there was a weak but significant negative correla-
tion between BMI and incontinence (r=—0.312, p=0.021).

Distribution of Diagnoses

The distribution of PM&R diagnoses according to fall history
is presented in Table 4. The most common diagnosis in both
groups was lumbar disc herniation (LDH), observed in equal
numbers in the non-faller and faller groups (n=9 each). Go-
narthrosis was present in 4 patients in the non-faller group

and 3 patients in the faller group. Hemiplegia was more
frequently observed in the faller group (n=4 vs. n=1). Im-
pingement was identified only in the non-faller group (n=3),
whereas brachial plexus injury and radius fracture were
found exclusively in the faller group (n=l1 each). Lumbar
spondylosis was detected in five non-fallers and three fall-
ers, while operated LDH occurred only in the faller group
(n=2). Less common diagnoses in the non-faller and faller
groups, respectively, were paraplegia (n=1, n=2), subdural
hematoma (SDH) (n=1, n=1), and spinal stenosis (n=1, n=1).

Regarding the distribution of PM&R diagnoses by sex, LDH
was observed in 16 women, lumbar spondylosis in 8, gonar-
throsis in 5, hemiplegia in 4, and impingement in 3 patients.
Additionally, paraplegia and spinal stenosis were each pres-
ent in 2 women, and 1 patient each had knee arthroplasty,
hip arthroplasty, brachial plexus injury, operated LDH, SDH,
and radius fracture. Among men (n=8), the distribution was
as follows: gonarthrosis (n=2), LDH (n=2), hemiplegia (n=1),
operated LDH (n=1), paraplegia (n=1), and SDH (n=1).

The distribution of neurological diagnoses by sex is present-
ed in Table 5. Neurological diagnoses were present in 15.2%
of women and 25% of men.
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Table 3. Correlation table (only statistically significant variables are listed)

Variable 1 Variable 2 R P
Assistive device use BBS —0.458 <0.0001
BBS FES —-0.495 <0.0001
Risky behavior during transfers Risky behavior during mobility 0.696 <0.0001
Sex Falls 0.417 0.002
BBS Falls —0.404 0.002
Assistive device use FAC -0.395 0.003
Assistive device use FES 0.368 0.006
Falls Risky behavior during transfers -0.342 0.011
Falls Risky behavior during mobility -0.337 0.013
Sex Medication use —-0.332 0.014
BMI Incontinence -0.312 0.021
FAC BBS 0.307 0.024
BBS Nutrition risk 0.304 0.025
Cognitive status Transfers 0.303 0.026
Sex BBS -0.298 0.028
Neurological diagnosis Mobility —-0.273 0.046

=+ Spearman’s rank correlation test. BBS: Berg Balance scale; FES: Falls Efficacy scale; FAC: Functional Ambulation category; BMI: body mass index.
|

Table 4. Distribution of rehabilitation-related diagnoses

according to fall history

Fallers Total
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Discussion

This study examined clinical, functional, cognitive, and be-
havioral variables that may contribute to fall risk in geriat-
ric patients, identifying several distinctions between fallers

Table 5. Distribution of neurological diagnoses by gender

Neurological diagnosis Female (n=46) Male (n=8) Total
Absent 39 6 45
Present 7 2 9
Total 46 8 54

and non-fallers. The principal finding of this study is that
individuals classified as fallers—those who experienced at
least one fall within the past year—demonstrated signifi-
cantly poorer balance, as evidenced by lower balance as-
sessment scores. This outcome underscores the central role
of postural control in fall risk. In addition, unsafe mobility
patterns and high-risk behaviors during transfers were more
frequently observed among fallers compared with non-fall-
ers. Collectively, these findings imply reduced self-efficacy,
impaired gait stability, and deficits in executive functioning,
all of which are critical components of fall mechanisms.

Recent systematic reviews emphasize that fall risk cannot
be attributed to a single determinant; rather, it reflects the
interplay of multiple factors, including musculoskeletal
impairments, visual-vestibular dysfunctions, medica-
tion-related effects, and environmental conditions.[:31]
Nevertheless, numerous studies highlight the particularly
crucial contribution of balance and gait disturbances with-



in the broader spectrum of fall-related risk factors. Postural
control, a core physiological function that progressively de-
clines with advancing age, has consistently been identified
as a robust predictor of fall risk.[20] In alignment with this
evidence, Colén and Emericl! identified balance deficits,
impaired proprioception, and mobility limitations as critical
intrinsic contributors to fall susceptibility. Furthermore, me-
ta-analytic findings indicate that balance-focused exercise
interventions substantially reduce fall risk, demonstrating
more pronounced effects than other exercise modalities.
[3.19.21] These findings indicate that, despite the multifacto-
rial etiology of falls, balance impairments constitute a cen-
tral target for intervention. Consistent with the prevailing
evidence in the literature, the results of the present study
suggest that the factors most strongly associated with fall
risk are balance dysfunction, risky behaviors during mobil-
ity, and transfers.

Our study differs from most investigations of fall risk fac-
tors in geriatric populations by including a heterogeneous
cohort of patients with both neurological and musculoskel-
etal diagnoses. We observed that patients with neurological
disorders and those with a history of vertebral surgery were
more likely to belong to the faller group. The increased fall
risk in these patients is likely attributable to balance and
gait disturbances. Consistent with our findings, the litera-
ture reports that the incidence of falls is approximately three
times higher in patients with mild to moderate neurological
disorders compared with those without any neurological
symptoms or signs.!?? Factors contributing to falls in this
population have been reported to include behavioral deter-
minants, such as inattention, fear of falling, and improper
use of assistive devices, and environmental factors, as well
as biological determinants, including impaired balance,
muscle weakness, spasticity, and muscle spasms./23] The
absence of a significant relationship between environmen-
tal factors and fall risk in our study may be attributable to
the reliance on patient self-reports. Participants may have
had difficulty recalling or recognizing the relevance of en-
vironmental hazards, such as slippery carpets, inadequate
lighting, or wet floors.

Contrary to most reports in the literature, our study did not
identify significant associations between age, female gen-
der, or body mass index and fall risk.[2124-26] Conversely,
male gender has been reported as a factor associated with
increased fall risk. This discrepancy may be attributable to
the relatively small sample size of our study, almost simi-

lar values in mean age and weight between study groups,
and the proportionally higher prevalence of diagnoses po-
tentially linked to falls within the male subgroup. Although
limited, similar patterns regarding the relationship between
fall risk and gender have been documented in previous re-
search. For instance, Jehu et al.[2”] reported that men expe-
rience falls more frequently than women in their prospec-
tive cohort study, attributing this difference to factors such
as reduced cognitive function, impaired judgment during
movement, or slower decision-making processes in men.
Additionally, Gale et al.[?8] reported that pain and balance
impairments are more potent predictors of fall risk in men
compared with women. The higher prevalence of male par-
ticipants and balance deficits within the faller group in our
study aligns with this observation. Furthermore, correlation
analyses revealed that male gender was associated with
polypharmacy and lower balance scores, which may help to
explain the elevated fall risk observed among men in our
study population.

Functional mobility assessments and gait parameters rep-
resent key determinants of fall risk in older adults. In their
meta-analysis, Lusardi et al.[?! recommended the integrat-
ed use of performance-based measures evaluating both
balance and mobility to more accurately assess fall risk.
Furthermore, they noted that the inclusion of self-reported
indicators of depression and fear of falling alongside objec-
tive performance measures offers a more thorough and reli-
able method for predicting fall risk. More recently, Intaruk
et al.BO! evaluated the reliability and minimal detectable
change of four commonly used functional assessments—the
10-meter walk test, the timed up-and-go test, the five-times
sit-to-stand test, and the 6-minute walk test—in communi-
ty-dwelling older adults at high risk of falling. They conclud-
ed that each of these assessments reflects different aspects
of fall risk, providing clinicians with valuable information
for evaluating and monitoring the efficacy of fall preven-
tion interventions. Although our study did not employ these
specific tests, significant correlations observed between the
Functional Ambulation Scale, Berg Balance Scale scores,
and the use of assistive devices further support the essential
role of functional mobility in fall risk determination.

Cognitive impairment has also emerged as a significant factor
associated with fall risk. It has been shown that older adults
with cognitive deficits experience a higher incidence of falls
compared with their cognitively intact peers, often accompa-
nied by balance impairments and depressive symptoms.31:32]
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Furthermore, Liu et al.’sB3! meta-analysis highlighted that
cognitive vulnerability substantially increases fall risk, par-
ticularly among individuals with diminished cognitive and
physical reserves. The absence of a significant association be-
tween cognitive function and fall history in our study may be
attributable to the fact that the cognitive status of the majority
of participants was either intact or only mildly impaired. Nev-
ertheless, the observed relationship between cognitive status
and risky behaviors during mobility and transfers suggests
that a more comprehensive and detailed assessment of cog-
nitive function may be warranted.

Fear of falling has been recognized in the literature as an
independent risk factor among older adults and has been re-
ported to be as significant as a prior fall history in restricting
activities of daily living.[2534] Although no direct associa-
tion between Falls Efficacy Scale scores and fall history was
observed in our study, the significant correlations observed
between Falls Efficacy Scale scores, assistive device use, and
balance performance indicate that fear of falling is closely
linked to functional mobility and postural control.

Another factor associated with fall risk in geriatric patients
is nutritional status. Previous studies have reported an in-
creased risk of falls among individuals who are malnourished
or at nutritional risk.13536] Since the nutritional status of par-
ticipants in our study was not assessed in detail, the relation-
ship between nutrition and fall risk could not be established.
Nevertheless, the observed associations between symptoms,
such as loss of appetite and weight loss, and balance perfor-
mance underscore the importance of comprehensive nutri-
tional assessment in studies evaluating fall risk.

Other factors commonly associated with fall risk in geriatric
populations, including polypharmacy, psychological status,
visual impairments, and incontinence, were also assessed
in our study; however, no significant differences were ob-
served between fallers and non-fallers.[:28! This finding
may be attributable to the fact that psychological status, vi-
sual impairments, and incontinence were evaluated based
on patient self-reports rather than objective measures. Our
limitations related to medication use are that we only inves-
tigated medications associated with falls and that we evalu-
ated patients using more than one medication together.

Our study is valuable in that it assessed fall-related factors
in a heterogeneous cohort of patients with diverse diagno-
ses who were receiving inpatient care in the physical thera-
py and rehabilitation unit of a tertiary health center. Never-
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theless, it has several limitations. Although a history of falls
was assessed, the frequency of falls was not recorded. The
cross-sectional design makes it difficult to establish a causal
relationship between variables. The relatively small sample
size and single-center setting may limit the generalizability
of the findings. Certain important aspects, such as detailed
strength assessments and gait analysis, were not directly
measured. Additionally, the exclusive reliance on self-report
measures to evaluate depression and other psychosocial
factors may be considered another limitation.

Future studies with larger sample sizes and multicenter de-
signs are warranted to longitudinally monitor the incidence
of falls and associated risk factors, as well as to evaluate
these factors using objective measures. Such research, in
conjunction with findings from intervention studies target-
ing specific risk factors, will generate stronger evidence to
inform clinical practice and contribute to the reduction of
fall-related morbidity and mortality in older adults.

Conclusion

In our study, fall risk in geriatric patients was significant-
ly associated with balance scores, risky behaviors observed
during mobility, and transfers. Conducted in an inpatient
physical therapy and rehabilitation unit, this study under-
scores the importance of systematically assessing fall risk in
patients with diverse neuromusculoskeletal diagnoses. The
findings highlight the need for close monitoring during am-
bulation and transfers, the provision of tailored recommen-
dations to mitigate fall risk, and the incorporation of bal-
ance and coordination exercises as integral components of
the treatment plan. Such an approach not only reduces the
risk of falls during hospitalization but also offers a valuable
opportunity to develop strategies aimed at preventing falls
in daily life after discharge.
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Performance of the ‘“Turkish Triage
System’ During the Covid-19 Pandemic

COVID-19 Pandemisinde ‘Turk Triaj Sistemi’nin
Performansi
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@ Ebru Unal Akoglu, @ Yasin Bostanci

ABSTRACT

Objectives: InTlrkiye, a triage system based on a 3-color code (red: very urgent, yellow: urgent, green: non-urgent)
is mandatory in all public hospitals. This study aimed to analyze the triage codes assigned to confirmed COVID-19
patients according to their outcomes to test the reliability of the triage system. Our study provides data on our
triage system, whose reliability has not been tested before.

Methods: Patients with positive PCR tests who were admitted to the emergency department between March
15 and December 31, 2020, were included in the study. Assigned triage codes and outcomes were analyzed
retrospectively.

Results: Of the 7040 patients, 4176 (59.3%) were coded as ‘green’ and 333 (4.7%) were coded as ‘red’ at triage. The
sensitivity of green triage for recovery was 60.29%, and the specificity was 78.78%. The sensitivity of red triage for
critical outcomes and mortality was 57.14%, and the specificity was 96.59%. Being over 58 years old, regardless of
gender, was a predictive factor for critical outcomes and mortality.

Conclusion: Based on this study, it is possible to state that the ‘Turkish Triage System’is successful in recognizing
patients in critical situations, but its performance in distinguishing cases with recovery is moderate in the COVID-19
patient group.

Keywords: COVID-19; emergency department; patient outcomes; triage; Turkish triage system.

OzZET

Amacg: Turkiye'de, 3 renkli kodlamaya dayali bir triaj sistemi (kirmizi: cok acil, sari: acil, yesil: acil degil) tim kamu
hastanelerinde zorunlu olarak kullanilmaktadir. Bu ¢alisma, triaj sisteminin givenilirligini test etmek amaciyla
dogrulanmis COVID-19 hastalarina verilen triaj kodlarini hasta sonuglarina gore analiz etmeyi hedeflemektedir.
Calismamiz, daha 6nce glvenilirligi degerlendirilmemis olan triaj sistemimize iliskin veriler sunmaktadir.

Yontem: 15 Mart-31 Aralik 2020 tarihleri arasinda acil servise basvuran ve PCR testi pozitif olan hastalar calismaya
dahil edildi. Verilen triaj kodlari ve hasta sonugclar retrospektif olarak analiz edildi.

Bulgular: Toplam 7040 hastanin 4176's1 (%59,3) triajda “yesil’, 333'(i (%4,7) ise “kirmizi” olarak kodlandi. lyilesmeyi
ongdrmede yesil triajin duyarliligi %60,29, 6zgulligi ise %78,78 idi. Kritik sonuclari ve mortaliteyi dngérmede
kirmizi triajin duyarliigi %57,14, 6zgilligu ise %96,59 olarak bulundu. Cinsiyetten bagimsiz olarak 58 yasin lize-
rinde olmak, kritik sonuglar ve mortalite icin prediktif bir faktor olarak saptandi.

Sonug: Bu calisma ile “Tiirk Triaj Sistemi”nin kritik durumdaki hastalari tanimada basarili oldugu; ancak COVID-19
hasta grubunda iyilesmeyle sonuclanan olgulari ayirt etmedeki performansinin orta diizeyde oldugu sdylenebilir.

Anahtar s6zciikler: Acil Servis; COVID-19; hasta sonuclar; triaj; Tlirk triaj sistemi.
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In emergency departments (EDs), different triage systems
are used in different countries to determine the urgency of
patients’ conditions and their priority for examination. The
Emergency Severity Index (ESI), Canadian Triage System,
Manchester Triage System (MTS), and Australian Triage Sys-
tem (ATS) are examples of triage systems used worldwide.
(L2] Most of these systems determine the triage category
using parameters such as the patient’s symptoms and vital
signs (blood pressure, temperature, heart rate, oxygen satu-
ration, and respiratory rate [RR]) and the resources required
to manage the patient.

In our country, triage practice became mandatory in EDs
with the publication of the ‘Communiqué on Implementa-
tion Procedures and Principles of Emergency Departments
in Inpatient Health Facilities’ by the Ministry of Health of
the Turkish Government in 2009. In the specified triage sys-
tem, patients are classified using three colour codes: red
(very urgent), yellow (urgent), and green (less urgent), and
each colour contains two subcategories.B! This colour-cod-
ed triage system applied in our country is similar to the MTS
in terms of the urgency represented by the colours and the
ATS in terms of its categories.[4®! The triage system that we
use has not yet been named, so we will call it the ‘Turkish
Triage System’ (TTS). We know of no published study on
the reliability and validity of the triage system used in our
country before or during the pandemic. Therefore, our study
presents new data.

Due to the COVID-19 pandemic, EDs had to be physical-
ly reorganized to manage the burden of cases and isolate
patients at risk of infection. The infection prevention and
control recommendations of the World Health Organization
emphasized that effective triage and isolation were needed
to prevent unnecessary exposure of those at risk of contract-
ing COVID-19.7) In Tiirkiye, a guideline containing recom-
mendations from the Scientific Advisory Board of our Min-
istry of Health is used for the management and treatment
of COVID-19 patients, and it has been updated periodically
with new scientific evidence. Unfortunately, while there was
agreement on the isolation procedures, no specific system or
procedure for the triage of patients was defined, even in the
latest updates.[89]

During the pandemic, we applied a two-step triage system in
the ED of our hospital. Suspected COVID-19 patients (based
on respiratory symptoms, fever, and close contact with a
person with confirmed COVID-19) were separated from oth-
er patients and later evaluated in an isolated area of the
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ED. Patients in both groups were then subjected to second-
ary triage and classified according to the standard colours
(green, yellow, or red) of the TTS.

In this study, we conducted a retrospective analysis of the
triage codes of patients with confirmed COVID-19 to evaluate
the performance of the TTS in distinguishing COVID-19 pa-
tients at high risk of death from those who could be treated
as outpatients. We investigated disease-related mortality,
intubation, intensive care hospitalization within 30 days,
and recovery from the disease. Additionally, the relation-
ship between vital signs at admission and patient outcomes
was evaluated.

Methods

Study Design

We conducted a retrospective cross-sectional data analysis.
Triage is conducted by two experienced nurses in the ED. One
obtains information about the patient’s symptoms and medi-
cal history and enters the data electronically, while the other
measures the patient’s vital signs. Triage nurses are selected
from among nurses with at least two years of ED experience
and are trained annually using simulation scenarios.

During the pandemic, patients with possible COVID-19 were
isolated from other patients, and secondary triage was ap-
plied to both groups. The Glasgow Coma Score (GCS), blood
pressure (BP), pulse, oxygen saturation, respiratory rate (RR),
and temperature of each patient with possible COVID-19 were
recorded. Patients with possible COVID-19 who had a history
of COVID-19 contact and/or symptoms highly suggestive of
COVID-19 infection, such as cough, shortness of breath, and
fever, and who had stable vital signs were classified at the
‘green’ triage level and evaluated in the pandemic outpatient
clinic. The remaining patients were coded as ‘yellow’ or ‘red’
triage levels according to the triage system criteria and were
examined and treated separately in the appropriate areas.l!
The triage forms recorded in the hospital’s automated system
were examined retrospectively.

Settings and Participants

Our hospital is a training and research hospital located in
Istanbul, the city with the highest number of COVID-19 cases
in Tiirkiye. The hospital has a tertiary ED with an average of
270,000 patient admissions annually before the pandemic.
During the pandemic, the number of emergency department
admissions sometimes increased three- or four-fold.
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Patients who were admitted to the ED of Fatih Sultan Meh-
met Training and Research Hospital between 15 March and
31 December 2020 were identified through the General Di-
rectorate of Public Health Laboratory Information Manage-
ment System, in which nationwide COVID-19 polymerase
chain reaction (PCR) results were recorded.

COVID-19 PCR-positive patients were evaluated retrospec-
tively in the study. Patients who visited the ED for screening
tests only and were not admitted through the emergency tri-
age department, as well as those who underwent repeated
tests during hospitalization, were excluded from the study.

Outcome Measurements

Intubation and intensive care admission were considered
critical outcomes. Triage systems are primarily designed to
identify or safely exclude patients with critical illness rather
than to predict recovery. At times when there are excessive
numbers of patient admissions, it is important to identify
patients who will not require immediate ED evaluation, as
well as critically ill patients and those at risk of mortality.
Therefore, we focused on red and green codes. Patient out-
comes were also obtained from digital records. Each patient
was counted once, even if the patient died after being intu-
bated and hospitalized in the intensive care unit because of
COVID-19 within 30 days. Information that was not available
in hospital records was obtained from the patients or their
relatives by phone.

Mortality information was obtained using the Death Noti-
fication System or by phone. The relationship between the
triage codes assigned to patients and the outcomes was sta-
tistically analysed.

Bosphorus Medical Journal

Statistical Analysis

IBM SPSS Statistics 22 (IBM SPSS, Tiirkiye) and MedCalc ver-
sion 23.5.2 (MedCalc Software Ltd) were used for statistical
analysis. The Shapiro-Wilk test indicated that the data did not
conform to a normal distribution (p<0.05). In addition to de-
scriptive statistical methods (mean, standard deviation, and
frequency), the Mann-Whitney U test was used to compare
quantitative data between the two groups. The chi-square test
was used to compare qualitative data. We considered p<0.05
to indicate statistical significance. In addition, specificity and
sensitivity analyses were conducted using cross-tabulation.
Receiver operating characteristic (ROC) curve analyses were
performed to determine the efficacy of age and vital signs in
predicting critical outcomes and mortality.

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. The study was approved
by the Istanbul Fatih Sultan Mehmet Training and Re-
search Hospital Clinical Research Ethics Committee (Date:
11.06.2020, Decision no: 2020/11). Owing to the retrospective
design of the study, the requirement for informed consent
was waived by the Ethics Committee.

Results

A total of 7040 patients with positive COVID-19 PCR tests
were included in the study. Of them, 3784 (53.8%) were male
and 3256 (46.2%) were female. The patients’ ages ranged
from 1to 99 years (median age, 41 years), with a mean age of
41.94+15.28 years. Figure 1 depicts a flowchart of the study.

There was a statistically significant difference between the
mean ages of patients with different outcomes; the mean

n=15.552 (100%)

Covid 19 PCR (+) patients in 9 months

Recurrent tests
n=870 (5.5%)

Screening tests
* Pre-operative screening tests
+ International pre-travel screening

Study group
n= 7040 (45.2%)

* Screening tests requested from workplaces
and schools
n=7642 (49.1%)

Figure 1. Flow chart of the study.



Akyildiz et al. Performance of ‘Turkish Triage System

Table 1. ROC Curve Analyses of Vital Parameters

Parameter Area Under Curve (%95 CI) Cut-off Value Sensitivity Specificity p

Age (year) 0.922 (0.916-0.929) >58 82.9 87.7 <0.0001
Temperature (°C) 0.642 (0.631-0.653) >36,6 50.3 2.7 <0.0001
Heart Rate (beats/min) 0.540 (0.528-0.552) >88 68.6 40.9 0.067
SBP (mmHg) 0.634 (0.622-0.645) >135 44 81.5 <0.0001
DBP (mmHg) 0.504 (0.492-0.516) <60 15.4 91.7 0.8651
Oxygen Saturation (%) 0.824 (0.815-0.833) <96 74.2 76.1 <0.0001
Respiratory Rate (breaths/min) 0.626 (0.615-0.638) >20 28.6 99.1 <0.0001

age of patients who died (73.61+13.12 years) was significantly
higher than that of those who were discharged and recov-
ered (41.36214.69 years) (p<0.001). No statistically signifi-
cant effect of gender on outcome was found (p=0.886).

We also investigated vital signs at the time of triage. Fever,
systolic blood pressure (SBP), and RR were significantly
higher in patients with critical outcomes and mortality than
in those who were discharged and recovered (p<0.001),
whereas GCS and oxygen saturation were significantly lower
(p<0.001). The cut-off values calculated for age and oxygen
saturation were statistically significant. However, the cut-

Table 2. Distribution of the patients and final outcomes

n %

Triage

Green 4176 59.3

Yellow 2531 36.0

Red 333 4.7
Ward admission

Yes 798 11.3

No 6242 88.7
ICU admission

Yes 152 2.2

No 6888 97.8
Intubation

Yes 100 1.4

No 6940 98.6
Exitus

Yes 127 1.8

No 6913 98.2
Outcome

Critical outcome and mortality 175 2.4

Recovery 6865 97.5

Total 7040 100.0

off determined for oxygen saturation, <96%, was not con-
sidered clinically significant. The cut-off for age, >58 years,
might be both clinically and statistically significant. Table
1 shows the results of the ROC curve analyses performed to
determine the efficacy of age and vital signs in predicting
critical outcomes and mortality.

Of the 7040 patients, 4176 (59.3%) were coded as ‘green’ and
333 (4.7%) were coded as ‘red’ at the time of triage. Patients
were evaluated according to their final outcomes. The dis-
tributions of the patients and the final outcomes evaluated
are summarized in Table 2. Table 3 shows comparisons of
outcomes according to triage codes.

The sensitivity of the green triage code for recovery was
60.29% (95% CI: 59.12-61.45%), and the specificity was
78.78% (95% CI: 72.05-84.66%). Importantly, the nega-
tive predictive value of the green triage code for ‘critical
outcomes and mortality’ was 0.95 (95% CI: 0.947-0.954),
indicating that the green code was effective in safely ex-
cluding critical illness. The positive predictive value of the
green triage code for recovery was 0.975 (95% CI: 0.971-
0.978), and the positive likelihood ratio was 2.85 (95% CI:
2.14-3.80). The negative likelihood ratio was 1.99 (95% CI:
1.83-2.16).

Table 3. Comparison of the outcome against triage

Outcome
Triage Code Critical outcome Recovery Total p
and mortality (n=6865)
(n=175) -
Green  n (%) 37(0.8) 4139(99.1) 4176 (100)
Yellow n (%) 39 (1.5) 2492 (98.4) 2531 (100) 0.0001
Red n (%) 99 (29.7) 234(70.2) 333(100)
(

Total  n (%) 175 (2.4) 6865 (97.5) 7040 (100)
1
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The sensitivity of the red triage code for ‘critical outcomes
and mortality’ was 56.57% (95% CI: 48.88—64.03%), and the
specificity was 96.59% (95% CI: 96.14-97.01%). The positive
likelihood ratio was 16.60 (95% CI: 13.85-19.89).

The sensitivity of the red triage code for ‘critical outcomes
and mortality’ in the ED was 92.00% (95% CI: 73.97-
99.02%), and the specificity was 95.57% (95% CI: 95.06—
96.04%). The positive likelihood ratio was 20.75 (95% CI:
17.71-24.32) (Table 1).

Discussion

The increase in the number of COVID-19 cases placed a sig-
nificant strain on healthcare systems worldwide. One of the
most important issues was the management of COVID-19
patients who were admitted to the ED. Experts from many
different healthcare centres have shared their experiences
with ED organization.[1012] However, to our knowledge, no
published studies have validated the performance of vari-
ous pre-pandemic ED triage systems used during the pan-
demic. Additionally, the TTS had not been validated, even
before the pandemic, although it has been used nationwide
since 2009. We compared our results with those of perfor-
mance studies of other triage systems conducted before the
pandemic. Therefore, our study presents new data.

As a result of the healthcare system implemented in our
country, daily ED admissions are approximately 1000 pa-
tients in almost every hospital, and this number occasion-
ally reaches 1500-2000 in many hospitals. In Tiirkiye, pa-
tients who are not experiencing an emergency can easily
be admitted to any level of ED, even in university hospitals,
without any outpatient qualification. There is no legal ob-
stacle to this; in fact, it is forbidden to refuse these patients.
We are very uncomfortable with this situation because it is
generally abused. It is ironic that we, as emergency physi-
cians in Tiirkiye, had the advantage of working under such a
burden as part of our daily routine during the pandemic. We
think that the TTS is a beneficial tool for managing crowds
in EDs.

Of the patients included in our study, 4176 (59.3%) were as-
signed green triage codes, 2531 (36%) yellow, and 333 (4.7%)
red. Wuerz et al.?l evaluated the accuracy and reliability of
the ESI triage system; patients were classified as very urgent
(13%), urgent (52%), or not urgent (34%). They reported that
this scoring was reliable in estimating the length of hospital
stay compared with hospitalization, resource use, and tri-
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age scoring. Zachariasse et al.[3] studied 288,633 patients
at three hospitals for one year and evaluated the validity of
the MTS. The sensitivity of the MTS was 0.47-0.87 among
the three hospitals, and the specificity was 0.84-0.94; the
validity of the system was moderate to good. In our study,
the sensitivity of the green triage code for recovery was
60.29%, and the specificity was 78.78%. Notably, the nega-
tive predictive value of the green code for critical outcomes
and mortality was 0.95, suggesting that the green code was
effective in safely ruling out critical illness. The sensitivity
of red triage for critical outcomes and mortality was 56.57%,
and the specificity was 96.59%; the positive likelihood ratio
was 16.60. When we calculated the sensitivity of red triage
for critical outcomes and mortality in the ED, the sensitivity
increased to 92%, and the specificity was 95.57%.

In comparison with related studies, the triage system used
in our hospital performed well in identifying critical cases.
However, it is important to note that triage systems are pri-
marily designed to identify or safely exclude patients with
critical illness rather than to predict recovery. The moderate
sensitivity of the green code for recovery is therefore expect-
ed and does not diminish the clinical utility of the system.
(28] This is probably due to the nature of the specific dis-
ease. Nearly half of the patients were assigned yellow tri-
age codes. These results suggest that triage nurses may also
have been reluctant to assign the green triage code because
of uncertainty about the disease. We suggest that a study
conducted during a non-pandemic period would be more
demonstrative and realistic.

Our study, with its large number of patients, also contrib-
utes epidemiological data regarding the COVID-19 pandem-
ic. The mean age of the patients included in our study was
£41.94+15.28 years, and 53.8% were male. ilhan Alp et al.l4!
studied patients with a mean age of 40.4+15.67 years, similar
to our study, and 574% of the participants were male. An-
karal1 et al.’® reported a significant relationship between
age and death due to COVID-19: the death rate increased
significantly with increasing age. Ek et al.[16] investigated
the effects of COVID-19 on older people, and their sample
included 85 countries with more than 5000 cases. They re-
ported that the older population constituted a significant
proportion of deaths due to COVID-19. Our study found that
the mean age of patients who died (73.61£13.12 years) was
significantly higher than that of those who were discharged
and recovered (41.36x14.69 years), which was consistent
with findings reported in the literature. Fifty-eight years
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of age was determined to be a cut-off value for critical out-
comes and mortality.

In this study, no statistically significant difference in out-
comes was found between genders. The rates of ‘critical
outcomes and mortality’ and recovery were similar in pa-
tients of both genders. Although some studies have reported
a gender difference in terms of mortality and outcomes in
patients with COVID-19, other studies have reported results
similar to those of our study. Mohamed et al.[17] found that
death rates due to COVID-19 were similar in men and wom-
en and that there was no significant difference between the
groups. However, in a study conducted in Tiirkiye, 66.1% of
those who died were men and 33.9% were women, and the
incidence of cases was 9% higher in men than in women.[18]

In our study, temperature, systolic BP, and RR were signifi-
cantly higher in COVID-19 patients whose outcomes were
critical and/or fatal than in those who were discharged and
recovered, whereas GCS and oxygen saturation were signifi-
cantly lower. Choron et al.['®! reported that fever was one of
the parameters that could be used to estimate mortality in
mechanically ventilated COVID-19 patients. Caillon et al.[2]
reported that high systolic BP at the time of hospital admis-
sion was an important risk factor in models predicting the
outcomes of COVID-19 patients. Knight et al.l2!l reported
that a high RR was an important parameter in predicting
COVID-19-related deaths.

Of the patients evaluated in our study, 2.2% (n=152) were ad-
mitted to the intensive care unit, and 31.6% of them were
discharged and recovered. Korkmaz reported that 10% of
COVID-19 patients were admitted to the intensive care unit.
221 Of the 1.3 million patients with COVID-19 reported to the
United States Centers for Disease Control and Prevention by
the end of May 2020, 2% were hospitalized in intensive care,
and 5% died.[23/ Kim et al.[4] studied 2491 COVID-19 patients
and reported that the rate of hospitalization in the intensive
care unit was 32%, and the rate of requiring mechanical
ventilation was 19%. During the pandemic, many countries
attempted to intervene using the resources available for pa-
tient care. In addition, mean age, gender distributions, and
population densities vary among countries. Such factors may
have affected intensive care hospitalization rates. We found
that 1.4% (n=100) of patients were intubated, of whom 92
(92%) died and 8 (8%) were discharged and recovered. The
weekly COVID-19 status reports published by our Ministry
of Health reported that 8.8% of patients were intubated as
of October 4, 2020, while the intubation rate between Octo-
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ber 19 and October 25, 2020, was 3.8%./25:26] Ertiirk reported
that the intubation rate was 8.9%.[27] Intubation rates in our
study were lower than those reported in the literature. We
suggest that one reason for this was the establishment of an
‘ED critical care unit’ in our hospital during the pandemic;
in this unit, non-invasive mechanical ventilation was used.
Additionally, patients who might otherwise have required
intubation because of transfers to distant hospitals could be
treated here without being intubated. Another reason might
have been the advocacy of early intubation at the beginning
of the pandemic. Since our study was conducted toward the
middle of the pandemic, intubation rates may have been
lower during this period.

Limitations

Our study is a retrospective cross-sectional study conduct-
ed at a single centre. Although single-centre studies provide
detailed institutional data, they may limit the generalizabil-
ity of the findings to other settings with different patient
populations, triage practices, and healthcare infrastructure.
Additionally, although triage is performed primarily by ex-
perienced ED nurses trained in triage, differences in their
levels of experience and interpersonal dynamics may poten-
tially affect the accuracy and consistency of triage decisions.
Unfortunately, inter-rater and intra-rater agreement analy-
ses could not be performed because of the retrospective na-
ture of the study and the pandemic.

It is important to consider contextual factors when interpret-
ing the results. Changes in healthcare policies and guide-
lines, as well as fluctuations in the number and severity of
COVID-19 cases, can affect the number of patient admissions
and the clinical profiles of patients seen in EDs. Similarly,
the number of patients and their clinical profiles may have
varied according to the virus variant circulating in the pop-
ulation at a given time.

In our study, only the triage of patients with PCR positivi-
ty on the relevant date was examined. However, it is now
known that there are many cases in which PCR positivity
is not detected at admission. Therefore, it is possible that,
during the study period, many more COVID-19 patients were
admitted to the ED but were excluded from the study be-
cause they were PCR-negative.

Patients with clinical findings of COVID-19 but negative PCR
tests and patients with negative PCR tests but typical COVID-19
findings on thoracic CT were not included in this study.
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Conclusion

Our study suggests that the TTS is successful in identifying
critical outcomes and mortality in patients with COVID-19
and in safely excluding critical illness among patients as-
signed the green triage code. As triage systems are primarily
designed to identify or safely exclude critical illness rath-
er than to predict recovery, the moderate sensitivity of the
green code for recovery does not diminish the clinical value
of the system.

Our study provides valuable insight into the system’s ability
to identify critical illness and predict outcomes in COVID-19
patients. Further validation studies are needed after the
pandemic to confirm the system’s usefulness in the triage of
general ED patients.

Although it has not yet been scientifically proven, based on
our clinical experience, we believe that this triage system,
which we have been using safely in EDs since 2009, can be
a useful tool for managing patient loads during extraordi-
narily busy periods in EDs beyond the COVID-19 pandemic.
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Comparison of the Efficacy of Low-Level
Laser Therapy and Ultrasound Treatment
in Patients with Shoulder Pain

Omuz Agnl Hastalarda Dusuk Yogunluklu Lazer ve
Ultrason Tedavisinin Etkinliginin Karsilastirilmas:

® Banu Aydeniz,! ® Turan Uslu?

ABSTRACT

Objectives: Shoulder pain is the most common cause of upper extremity pain. This study aimed to comparatively
investigate the effects of low-intensity laser and ultrasound therapy on pain and functionality.

Methods: Our study included 60 patients who presented to our outpatient clinic with shoulder pain and limited
range of motion. The study was designed as a randomized, prospective, single-blind trial. Patients were random-
ly assigned to two groups. Both groups received TENS (transcutaneous electrical nerve stimulation), a hot pack,
and medical treatment (diclofenac sodium 75 mg once daily). Ultrasound (US) treatment was administered at a
dose of 1.5 W/cm? for 5 minutes, and laser therapy was applied at 2000 Hz, 0.6 J/cm?, and 905 nm for 6 minutes.
The treatment consisted of 10 sessions over 2 weeks. Evaluations were conducted before treatment, immediate-
ly after treatment, and at 3 months. During assessments, VAS (visual analog scale) scores during sleep, move-
ment, and rest and active-passive range of motion (ROM) measurements were used. The Constant and UCLA
scoring systems were used for shoulder function assessment.

Results: Both groups demonstrated significant improvements in pain, ROM, and functional scores compared with
baseline (p<0.05), with effects maintained at 3 months. No significant between-group differences were observed in
VAS pain scores or ROM values (p>0.05). However, the US group showed significantly greater improvement in the
Constant score compared with the LLLT group (p<0.05).

Conclusion: This study found that both low-level laser therapy and therapeutic ultrasound were effective in re-
ducing pain and improving range of motion in patients with shoulder pain. Therapeutic ultrasound demonstrated
superior efficacy compared with laser therapy in restoring shoulder function. Ultrasound therapy can also be con-
sidered an effective and reliable treatment method for shoulder pain.

Keywords: Low-level laser therapy; shoulder pain; ultrasound therapy.

OZET

Amag: Omuz agrisi, Ust ekstremite agrilarinin en yaygin nedenidir. Bu ¢alisma, son yillarda kas-iskelet sistemi
agrilarinin tedavisinde siklikla kullanilan duisiik yogunluklu lazer ve ultrasonun omuz agrisinin tedavisindeki etkin-
ligini arastirmayr amaclamistir.

Yontem: Calismamiza, poliklinigimize omuz agrisi ve hareket kisitlihgr sikayetiyle basvuran 60 hasta dahil edildi.
Calisma, randomize, prospektif, tek kor bir calisma olarak tasarlandi. Hastalar randomize olarak iki gruba ayrildi.
Her iki grup da TENS (Transkutanoz Elektriksel Sinir Stimtilasyonu), sicak kompres ve tibbi tedavi (glinde bir kez 75
mg diklofenak sodyum) aldi. Ultrason (US) tedavisi 5 dakika boyunca 1,5 W/cm? dozunda, lazer tedavisi ise 6 dakika
boyunca 2000 Hz, 0,6 J/cm? ve 905 nm'de uygulandi. Tedavi, 2 hafta boyunca 10 seanstan olustu. Degerlendirmeler
tedavi 6ncesinde, hemen sonrasinda ve 3 ay sonra yapildi. Degerlendirmeler sirasinda uyku, hareket ve dinlenme
hallerinde VAS (Gorsel Analog Skala) ile aktif-pasif hareket acikligi (ROM) dlctiimleri kullanildi. Omuz fonksiyonunun
degerlendirilmesi icin Constant ve UCLA skorlama sistemleri kullanildi.
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Bulgular: Her iki grup da baslangi¢ degerlerine kiyasla agr, hareket agikligi (ROM) ve fonksiyonel skorlarda anlaml iyilesmeler gosterdi
(p<0,05) ve bu etkiler 3 ay boyunca devam etti. VAS agri skorlarinda veya ROM degerlerinde gruplar arasinda anlamli bir fark gézlenmedi
(p>0.05). Bununla birlikte, US grubu, LLLT grubuna kiyasla Constant skorunda anlamli derecede daha fazla iyilesme gosterdi (p<0,05).

Sonug: Bu calisma, hem duisuik seviyeli lazer tedavisinin hem de terapétik ultrasonun omuz agrisi olan hastalarda agriy1 azaltmada ve hareket
acikhigini iyilestirmede etkili oldugunu géstermistir. Terapotik ultrason, omuz fonksiyonunu geri kazandirmada lazer tedavisine gore Ustln
etkinlik gostermistir. Ultrason, lazer tedavisine kiyasla omuz agrisinda etkili ve glivenilir bir tedavi yontemi olarak distinilebilir.

Anahtar s6zciikler: Diisik yogunluklu lazer tedavisi; omuz agrisi; ultrason tedavisi.

houlder pain is the most common cause of upper ex-

tremity pain and ranks third among musculoskeletal
disorders, following low back and neck pain.l!! The preva-
lence in the general population ranges from 7% to 26%, with
lifetime prevalence reported to reach up to 67%. The annual
incidence of new cases is estimated to be 0.9-2.5%, peak-
ing in the middle-aged group (45-64 years). Approximately
50% of patients presenting with shoulder pain in primary
care settings continue to report symptoms six months later.
21 Shoulder pain significantly impairs occupational, social,
and athletic activities, adversely affecting the quality of dai-
ly life and work performance.

The anatomical structure of the shoulder reveals that the
glenohumeral joint, while allowing a wide range of motion,
is susceptible to injury due to its inherent compromise be-
tween mobility and stability. The rotator cuff consists of the
supraspinatus, infraspinatus, teres minor, and subscapu-
laris muscles, which together provide dynamic stability to
the shoulder joint. When the tendons of these muscles are
subjected to repetitive overhead movements and loading,
pathologies such as tendinitis, impingement syndrome, and
adhesive capsulitis may develop.B! Supraspinatus tendi-
nitis is the most frequently reported pathology among the
etiologies of shoulder pain, accounting for approximately
65-70% of all shoulder pain cases. !4

Treatment options for shoulder pain include medical ther-
apy, physical therapy modalities, exercise, and surgical
intervention when necessary. Conservative approaches—
including steroid injections, exercise, manual therapy, and
physical therapy modalities—have been reported to achieve
40-80% pain reduction and functional improvement.l!
Among physical therapy modalities, transcutaneous elec-
trical nerve stimulation (TENS), hot/cold packs, therapeutic
ultrasound (US), and low-level laser therapy (LLLT) are the
most commonly employed. !

Therapeutic ultrasound is a modality that transmits mechan-
ical energy waves at a frequency of 0.5-3 MHz, producing an-
algesia, increased tissue elasticity, and accelerated healing

through thermal and mechanical tissue effects. Given its abil-
ity to reach deeper tissues, it is frequently preferred in chron-
ic conditions such as fibrosis, contracture, and tendinitis.[”!
LLLT, with its analgesic, biostimulant, and anti-inflammatory
properties, has gained increasing use in musculoskeletal dis-
orders. Although its mechanism of action is not fully eluci-
dated, it is understood to promote tissue stimulation through
cellular and subcellular mechanisms. 8!

Both modalities are widely used in the treatment of shoulder
pathologies; however, the number of randomized controlled
trials comparing their efficacy remains limited. The aim of
this study was to compare the short- and mid-term effects
of LLLT and US—applied in addition to TENS, hot packs,
medical treatment, and exercise—on pain, range of motion
(ROM), and functionality in patients with shoulder pain.

Methods

This study included a total of 60 patients aged 30-75 years
who presented to the Physical Medicine and Rehabilitation
outpatient clinic of Fatih Sultan Mehmet Training and Re-
search Hospital with shoulder pain and restricted motion
lasting at least three weeks.

The exclusion criteria were malignancy; systemic diseases
(pulmonary fibrotic changes, diabetes mellitus, rheumato-
logical conditions); a history of shoulder fracture or reflex
sympathetic dystrophy; and advanced cervical spondylosis
or restricted cervical motion.

The study was designed as a randomized, prospective, sin-
gle-blind trial. Patients were randomized into two groups us-
ing the sealed-envelope method. Group 1 received therapeu-
tic US (n=30) at 1.5 W/cm? for 5 minutes per session. Group 2
received LLLT (n=30) at 2000 Hz, 0.6 J/cm?, 5 mW, and 905
nm (Endolaser 422, 905 nm) for 6 minutes per session (2 min-
utes each over the anterior shoulder, posterior shoulder, and
greater tubercle). Both groups concurrently received TENS,
hot packs, and exercise therapy. The exercise program—con-
sisting of Codman pendulum exercises, passive-active ROM
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exercises, posterior capsule stretching, and strengthening ex-
ercises—was provided as a home program. Medical treatment
(diclofenac sodium, 75 mg tablet, once daily) was recom-
mended for pain control. The total treatment duration was 10
sessions over two weeks. Patients were evaluated at baseline,
post-treatment, and at the 3-month follow-up.

Outcome measures included VAS pain scores at rest, during
movement, and at night; active and passive ROM measure-
ments in all planes; and specific shoulder examination tests
(Hawkins, Neer, supraspinatus, Speed, and Yergason tests).
Functional assessment was performed using the Constant
shoulder scoring system and the UCLA (University of Cali-
fornia—Los Angeles) shoulder rating scale.

The Constant score is widely used to evaluate shoulder func-
tion before and after both conservative and surgical inter-
ventions and was first described by Constant and Murley in
1986.%! The UCLA scale was developed by Ellman in 1986
and is favored for its ease of application.1°!

Ethical Approval

This study was based on a specialist thesis completed in
2010. At the time the study was initiated, Fatih Sultan Meh-
met Training and Research Hospital did not have an insti-
tutional ethics committee. Therefore, the study protocol
was submitted to and approved by the Fatih Sultan Mehmet
Training and Research Hospital Thesis Committee under
the petition dated August 26, 2009, and numbered 7653. The
study was conducted in accordance with the principles of
the Declaration of Helsinki. Written informed consent was
obtained from all participants before enrollment.

Statistical Analysis

Statistical analyses were performed using SPSS version 17.0.
The chi-square test was used for categorical variables, and

Bosphorus Medical Journal

the independent-samples t-test was used for continuous
variables. Within- and between-group comparisons of pre-
and post-treatment measurements were conducted using
repeated-measures two-way analysis of variance and Co-
chran’s Q test. Statistical significance was set at p=<0.05.

Results

Sixty patients were included in the study; 66.7% (n=40) were
female, and 33.3% (n=20) were male. The mean age was 53.4
years. No statistically significant differences were found be-
tween the US and LLLT groups in terms of age, sex, symptom
duration, or baseline measurement values (p>0.05) (Table
1). Right-hand dominance was present in 93.3% of patients;
however, no significant association was observed between
hand dominance and the side of the painful shoulder (Table
2). The groups were statistically comparable at baseline.

Regarding diagnosis distribution, 68.3% (n=41) had supraspi-
natus tendinitis, 8.3% (n=5) had biceps tendinitis, 20% (n=12)
had adhesive capsulitis, and 3.3% (n=2) had acromioclavicu-
lar joint degeneration. Supraspinatus tendinitis was the most
common diagnosis in this study, consistent with the existing
literature on shoulder pain etiology.[3,4] (Table 3).

VAS pain scores (at rest, during movement, and at night)
showed statistically significant decreases in both groups
compared with baseline following treatment (p=0.00<0.05).
Improvements observed at the 3-month follow-up also re-
mained significant compared with baseline in both groups.
Between-group comparisons revealed no statistically signif-
icant differences in VAS rest, movement, or night pain scores
between the LLLT and US groups (p>0.05), suggesting com-
parable analgesic efficacy of both modalities.['!! (Table 4).

Active and passive ROM measurements—including flex-
ion, abduction, internal rotation, and external rotation—
showed significant improvements from baseline in both

Table 1. Comparison of baseline continuous demographic characteristics between groups

All patients (n=60)

Ultrasound group (n=30)

Laser group (n=30)

Variable p
Mean SD Mean SD Mean SD

Age (Years) 53.4 11.3 54.2 10.6 52.6 12.1 0.60

Duration (month) 8.6 8.8 8.1 9.3 9.2 8.3 0.64

Weight (kg) 75.0 14.4 72.4 12.9 77.5 15.7 0.17

Height (cm) 162.7 8.9 160.8 8.3 164.6 9.2 0.99

Independent samples t-test
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Table 2. Comparison of baseline categorical demographic characteristics between groups

All patients Ultrasound group Laser group
Variable p
n % n % n %

Gender Female 40 66.7 23 76.7 17 56.7 0.10
Male 20 33.3 7 23.3 13 43.3

Dominant side Right 56 93.3 29 96.7 27 90 0.10
Left 4 6.7 1 33 3 10

Affected shoulder Right 29 48.3 15 50.0 14 46.7 0.80
Left 31 51.7 15 50.0 16 53.3

Marital status Single 5 8.3 1 3.3 4 13.3 0.37
Married 51 85.0 27 90.0 24 80.0
Widowed 4 6.7 2 6.7 2 6.7

Education level llliterate 13 21.7 7 23.3 6 20 0.79
Primary school 33 55 17 56.7 16 53.3
Middle school 4 6.7 2 6.7 2 6.7
High school 7 1.7 2 6.7 5 16.7
University 3 5 2 6.72 1 3.3

Employment status Housewife 34 56.7 19 63.3 15 50 0.48
Retired 15 25 6 20 9 30
Employed 10 16.7 4 133 6 20
Desk job 1 1.7 1 3.3 0 0

Chi-square test

Table 3. Distribution of clinical diagnoses between groups

Diagnosis Ultrasound group n/ % Laser groupn/ % Total n/ %
Supraspinatus tendinitis 23/76.7% 18/60.0% 41/68.3%
Biceps tendinitis 3/10.0% 2/6.7% 5/8.3%
Adhesive capsulitis 4/13.3% 8/26.7% 12/20.0%
Akromioclavicular joint degeneration 0/0.0% 2/6.7% 2/3.3%
Total 30/100% 30/100% 60/100%

groups (p<0.05). ROM gains achieved after treatment were
maintained at the 3-month follow-up. No statistically sig-
nificant between-group differences were found in active or
passive ROM values (p>0.05). Ultrasound’s capacity to heat
deep tissues is known to increase collagen elasticity and re-
duce capsular restriction; this biomechanical mechanism is
thought to contribute to ROM recovery, particularly in adhe-
sive capsulitis.[”! (Table 4).

Functional outcomes were assessed using the Constant
score and the UCLA shoulder rating scale. UCLA scores
showed significant improvement in both groups following
treatment; however, the between-group difference was not

statistically significant (p>0.05). In contrast, the Constant
score demonstrated statistically significantly greater func-
tional recovery in the US group compared with the LLLT
group (p<0.05) (Table 4). This finding indicates that while
pain reduction and ROM improvement were comparable
between groups, therapeutic US showed a relative advan-
tage in functional recovery. The tissue-heating and fibrolytic
properties of ultrasound may play a key role in this effect.[!

Discussion

The shoulder is a complex joint that relies on soft-tissue sta-
bilizers—including the rotator cuff muscles, joint capsule,
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Table 4. Comparison of VAS, range of motion, and functional scores over time

Ultrasound group Laser group
Outcome
Pre treatment Post treatment 3. months Pre treatment Post treatment 3. months

VAS Rest 4.2 2.2 1.2 3.6 2.2 1.6 0.55
VAS Movement 7.6 4.2 3.2 7.1 4.2 2.1 0.31
VAS Sleep 6.3 3.2 2.7 7.9 3.7 2.4 0.16
Abduction (Abd) AROM (%) 125.6 145.0 154.3 127.7 144.6 143.0 0.17
Abd. PROM (°) 132.9 156.3 160.3 132.6 149.7 144.3 0.14
Flexion AROM (°) 145.5 166.1 170.0 150.0 157.7 161.3 0.07
Flexion PROM (°) 153.4 169.5 172.0 153.9 160.8 162.6 0.17
Internal rotation (IR) AROM (°) 61.5 73.2 78.2 64.4 75.2 77.8 0.81
IR PROM (°) 65.3 74.8 79.3 65.2 75.4 77.8 0.87
External rotation (ER) AROM (°) 55.7 67.4 73.0 58.6 65.3 71.2 0.54
ER PROM (°) 61.7 70.7 75.1 60.0 66.6 7.4 0.80
Constant Score 42.4 64.0 71.0 50.5 65.4 67.1 0.01*
UCLA Score 14.7 24.4 27.3 15.6 24.8 25.7 0.23

Two-way ANOVA and Cochran’s Q test. AROM: Active range of motion; PROM: Passive range of motion; VAS: Visual analog scale
|

and ligaments—to achieve its wide range of motion, mak-
ing it susceptible to injury due to limited bony stabilization.
Shoulder pain is the most common cause of upper extremity
disorders, with a lifetime prevalence of approximately 70%,
leading to significant functional impairment and loss of
work capacity.[12]

Multiple factors contribute to the etiology of shoulder pain.
Higher rates are observed in individuals performing fre-
quent overhead activities, such as athletes, swimmers, and
weightlifters.[3] Age is a factor in etiology: glenohumeral
instability and rotator cuff tendinitis are more prevalent in
individuals under 40 years of age, while rotator cuff tendini-
tis, adhesive capsulitis, and glenohumeral osteoarthritis are
more common after the age of 40.114!

The most common causes of shoulder pain include subacro-
mial impingement syndrome, rotator cuff tendinopathy, bi-
ceps tendon pathologies, adhesive capsulitis, and acromio-
clavicular joint disorders.!15] In this study, 68.3% of patients
had supraspinatus tendinitis, 20% had adhesive capsulitis,
8.3% had biceps tendinitis, and 3.3% had acromioclavicular
joint degeneration.

The mean age of patients in our study was 53.4 years, with
comparable age distributions in both groups, and age-relat-
ed shoulder pathologies were consistent with the literature.
Female patients predominated (66.7%), which is in accor-
dance with studies on the epidemiology of shoulder pain,

supporting the role of hormonal factors and occupation-
al loading in increasing the risk of shoulder pathology in
women.[2] No significant association was observed between
hand dominance and the side of the symptomatic shoulder,
which is consistent with previous studies reporting incon-
sistent findings regarding the relationship between shoul-
der pain and hand dominance, with several demonstrating
no significant association between symptom side and the
dominant extremity.16]

Conservative approaches are the first-line treatment for
shoulder pain, including steroid injections, exercise, man-
ual therapy, and physical therapy modalities. Given the
paucity of studies directly comparing LLLT and therapeutic
US in shoulder pain, this study was designed to evaluate
and compare the effects of these two modalities on pain,
ROM, and functionality. Both modalities produced clinical-
ly meaningful improvements; therapeutic US demonstrated
statistically significant superiority over LLLT in shoulder
functionality (p=0.01). Treatment efficacy was maintained
at the 3-month follow-up.

A systematic review evaluating the efficacy of LLLT in shoul-
der pain confirmed that conservative treatment remains the
primary approach; however, it emphasized that the level of
evidence for the use of passive treatment modalities inde-
pendently of exercise remains insufficient.['”) In this con-
text, it is noteworthy that more clinically meaningful im-
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provements can be achieved when both modalities are used
in conjunction with active exercise. In the present study,
exercise therapy was administered concurrently to both
groups.

When systematic reviews evaluating the efficacy of LLLT
in shoulder pain are examined, it is evident that LLLT ap-
plied at appropriate doses provides clinically significant
pain relief and that its efficacy increases when combined
with physiotherapy.['?18] The analgesic mechanism of LLLT
is thought to occur through neuronal inhibition, mitochon-
drial activation, suppression of prostaglandin synthesis,
and enhancement of endorphin release.!8! In light of these
mechanisms, the similar degree of pain reduction observed
in both treatment groups in our study is consistent with ex-
pectations.

A 2024 systematic review and meta-analysis on the efficacy
of ultrasound in shoulder pain reported that ultrasound re-
duces shoulder pain.[*®! One study with controversial find-
ings reported that US therapy, when applied as an adjunct
to other physical therapy modalities, provided no signif-
icant additional benefit over placebo; however, it was em-
phasized that, when used alone, it supports tissue healing
through thermal and mechanical effects.[20! We believe that
the application of ultrasound within a multimodal regimen
alongside TENS and hot packs in our study may have con-
tributed to the superior effect of this combination on func-
tionality. The significant functional superiority observed in
US-treated patients at follow-up (third month) compared
with those receiving LLLT may be explained by therapeu-
tic ultrasound’s capacity to more directly affect the capsular
structures of the shoulder joint. The deep tissue heating ef-
fect of US softens collagen fibers, increases capsular flexi-
bility, and facilitates synovial fluid production. These mech-
anisms make important contributions to the restoration of
joint function, particularly in adhesive capsulitis and rota-
tor cuff tendinitis. 2!

A review of the literature revealed that studies directly com-
paring laser and ultrasound in shoulder pain are limited
in number. In a randomized controlled study, LLLT and US
therapy were compared in combination with a home exer-
cise program in patients with subacromial impingement
syndrome; both modalities yielded effective outcomes re-
garding pain and functionality, but no statistically signifi-
cant difference was detected between the groups.[?! In an-
other study involving patients diagnosed with rotator cuff
tendinopathy, similar findings were reported; both the LLLT

and US groups demonstrated marked improvement in pain,
function, sleep quality, and emotional status following
treatment. )

One of the most important findings of our study is that,
while pain reduction and increased range of motion were
achieved with both modalities, no significant difference was
detected between the groups. This result suggests that the
analgesic and kinetic efficacy of LLLT and US in shoulder
pain are comparable. Similarly, in a randomized controlled
study conducted by Sen et al.[2] in patients with subacro-
mial impingement syndrome, no significant difference was
found between the LLLT and US groups in terms of VAS and
ROM values, and both treatments were reported to yield ef-
fective outcomes when combined with home exercise.

The mean symptom duration of 8.6 months in our study in-
dicates that the patient population had characteristics of
chronic shoulder pain. Based on these findings, both LLLT
and therapeutic US can be considered effective interventions
for chronic shoulder pain and dysfunction. Current evidence
indicates that exercise-based physical therapy approaches
have positive effects on pain and function in chronic shoul-
der pain; combined therapies have been shown to be more
effective, while passive modalities alone offer limited ben-
efit.[22] The results of this study further demonstrate that
LLLT or US can be added to the existing treatment regimen
in shoulder pain management.

Strengths of this study include its randomized, prospec-
tive, single-blind design and the simultaneous use of two
validated functional scoring systems. Limitations include
a relatively small sample size, the delivery of exercise as a
home program rather than a supervised protocol, and the
evaluation of treatment efficacy across a heterogeneous
group of shoulder pathologies. Future research is recom-
mended with larger sample sizes, active exercise control
groups, and investigation of more specific shoulder pathol-
ogy subgroups.

Conclusion

This study demonstrated that both low-level laser therapy
and therapeutic ultrasound are effective in reducing pain
and improving the range of motion in patients with shoul-
der pain. Therapeutic ultrasound showed superior efficacy
over laser therapy in restoring shoulder functionality.

These findings indicate that therapeutic ultrasound can be
used as a reliable and effective alternative to laser therapy
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in the conservative management of shoulder pain. In par-
ticular, ultrasound therapy represents a viable option when
laser therapy is contraindicated or when cost constraints are
a consideration in clinical settings.
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ABSTRACT

Objectives: Medication Overuse Headache (MOH) is a secondary headache that develops due to the use of analge-
sic treatment for more than three months, exceeding 10-15 days per month, depending on the medication used.
Patients with MOH are more likely to experience sleep disorders, such as chronic insomnia, compared with those
without such disorders, which negatively impacts their quality of life.

Methods: This study was a retrospective, single-center observational study conducted at the Neurology Clinic
involving 23 patients diagnosed with MOH and treated with a greater occipital nerve (GON) block. Patients over
18 years of age who met the ICHD-3 criteria for MOH were included in the study. For each patient, the average
monthly headache frequency over the three months following the injection, Epworth Sleepiness Scale (ESS)
scores, and subjective sleep quality assessments were recorded.

Results: Among the participants, the number of days with pain decreased in 18, increased in 1, and remained the
same in 4. A statistically significant difference was found when comparing the number of painful days before and
after the procedure. In 7 participants, the ESS score decreased after the procedure, while in 16, it remained the
same. A statistically significant difference was found when comparing the ESS scores before and after the proce-
dure.

Conclusion: GON block is an effective, low-cost, accessible, and safe procedure that can be used in the treatment
of MOH. Our findings demonstrate a reduction in the number of headache days and daytime sleepiness.

Keywords: GON block; headache; insomnia; medication overuse headache.

OzET

Amag: ilac Asir Kullanim Bas Agrisi (IAKBA), kullanilan ilaca bagli olarak ayda 10-15 giinii asacak sekilde, tic aydan
uzun siire analjezik tedavi kullanimina bagh olarak gelisen sekonder bir bas agrisidir. IAKBA'll hastalar, bu tiir bo-
zukluklari olmayan kisilere kiyasla kronik uykusuzluk gibi uyku bozukluklarini daha sik yasamakta olup bu durum
yasam kalitelerini olumsuz yonde etkilemektedir.

Yéntem: Bu calisma, Néroloji Klinigi'nde yiiriitiilen, IAKBA tanisi almis ve biiyiik oksipital sinir (GON) blogu uygulan-
mis 23 hastayi kapsayan retrospektif, tek merkezli, gbzlemsel bir calismadir. IAKBA icin ICHD-3 kriterlerini karsilayan
18 yas Ustl hastalar calismaya dahil edilmistir. Her hasta icin enjeksiyonu izleyen (i¢ ay boyunca ortalama aylik bas
agnisi sikhigi, Epworth Uykululuk Olcegi (EUO) skorlar ve subjektif uyku kalitesi degerlendirmeleri kaydedilmistir.

Bulgular: Katilimcilar arasinda agrili glin sayisi 18 hastada azalmis, 1 hastada artmis ve 4 hastada ayni kalmistir.
islem 6ncesi ve sonrasi agrli giin sayilan karsilastinldiginda istatistiksel olarak anlamh bir fark bulunmustur.

Bosphorus Medical Journal - Available online at http://www.bogazicitipdergisi.com


https://orcid.org/0000-0002-1328-9881

64

Bosphorus Medical Journal

Katiimcilarin 7'sinde EUO skoru islem sonrasi azalirken, 16'sinda ayni kalmistir. islem 6éncesi ve sonrasi EUO skorlari karsilastirildiginda istatis-

tiksel olarak anlamli bir fark bulunmustur.

Sonug: GON blogu, IAKBA tedavisinde kullanilabilen etkili, diisiik maliyetli, erisilebilir ve giivenli bir islemdir. Bulgularimiz, bas agrisi giin

sayisinda ve gliindiiz uykululugunda azalma oldugunu géstermektedir.

Anahtar so6zciikler: Bas agrisi;; GON blogu; ilag asirt kullanim bas agrisi; uykusuzluk.

edication Overuse Headache (MOH) is a secondary

headache that develops due to the use of analgesic
treatment for more than three months, exceeding 10-15 days
per month, depending on the medication used.[!! Affecting
approximately 60 million people worldwide, MOH is among
the top 20 causes of disability globally.l?! A study conducted
in Tiirkiye in 2012 determined its prevalence to be 2.1% in
the general population and 8.2% among migraine patients.
Bl patients with MOH are more likely to experience sleep
disorders, such as chronic insomnia, compared with those
without such disorders, which negatively impacts their
quality of life. Early identification and treatment of psychi-
atric comorbidities and sleep disorders in these patients
contribute to improved quality of life and functionality.[4]

Greater occipital nerve (GON) block is a frequently preferred
procedure among clinicians for primary and secondary
headaches due to its simple technique and high efficacy. It
is also used in the treatment of MOH.[67 However, there is
no established consensus regarding the injection site, the
medication used, or the dosage. Typically, the procedure in-
volves injecting bupivacaine or lidocaine into the nerve on
the sensitive side.[8!

In this study, we aimed to evaluate the effects of GON block
application on headache frequency and sleep quality in pa-
tients with MOH.

Methods

This study was a retrospective, single-center observational
study conducted at the Neurology Clinic of Kulu Regional
State Hospital between April 1, 2024, and September 1, 2024,
involving 23 patients diagnosed with medication overuse
headache (MOH) and treated with a greater occipital nerve
(GON) block. The study was conducted in accordance with
the Declaration of Helsinki and Good Clinical Practice
Guidelines and was approved by the Ethics Committee of
Konya City Hospital.

Patients over 18 years of age who met the ICHD-3 criteria
for MOH were included in the study. A 0.5% bupivacaine
injection was administered to the nerve on the side of the

patient’s tenderness, targeting a point 2 cm lateral and 2
cm inferior to the external occipital protuberance. Patients
who continued follow-up received up to four GON block in-
jections at one-week intervals. Additionally, patients who
could not continue the injections for reasons such as relo-
cating to another city or voluntarily discontinuing treatment
were also included in the study, and the effects of the num-
ber of injections were analyzed.

For each patient, the average monthly headache frequen-
cy over the three months following the injection, Epworth
Sleepiness Scale (ESS) scores, and subjective sleep quality
assessments were recorded and compared with the average
values from the three months prior to the injection. During
this period, patients were advised to restrict their analgesic
use.

Exclusion Criteria:

1. Patients under 18 years of age

2. Patients with a history of another secondary headache
3. Patients receiving psychiatric treatment
4

Patients who did not adhere to analgesic restriction

Statistical Analyses

To describe the distribution of individuals in terms of de-
mographic and clinical characteristics, numbers (n) and
percentages (%) were used. The normality of continuous
variables in the study was assessed graphically and using
the Shapiro-Wilk test. Descriptive statistics for the variables
were presented as median (minimum-maximum) values.
Cross-tabulations were created to compare subjective sleep
quality assessments among individuals experiencing >50%
improvement, and numbers (n), percentages (%), and Fish-
er’s exact test statistics were provided. The Mann-Whitney
U test was used to compare age and the number of appli-
cations according to the change in benefit (>50%) and ESS
score. To investigate whether there were differences in the
number of painful days and ESS scores between different
measurement times (pre-procedure and post-procedure),
the Wilcoxon signed-rank test was used. Among individu-
als experiencing >50% improvement, correlation analyses
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Table 1. Demographic and clinical characteristics of study
participants

All cases (n=23)

Age Median (Min-Max) 18871687
47.0 (27-88)
Gender, n (%)
Female 20 (87)
Male 3(13)
More than 50% benefit, n (%)
Yes 14 (60,9)
No 9(39,1)
Adverse effect, n (%)
Yes 1(4.3)
No 22 (95.7)
Subjective Sleep Quality Assessment, n (%)
No change 18 (78.3)
improved 5(21.7)

between the change in ESS score and age and number of
applications were conducted, and point-biserial correlation
coefficients were provided. IBM SPSS Statistics 21.0 (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows, Ver-
sion 21.0. Armonk, NY: IBM Corp.) and MS Excel 2007 were
used for statistical analyses and calculations. A statistical
significance level of p<0.05 was accepted.

Results

The average age of the participants in the study was
48.87+16.87 years. Of the participants, 87.0% (n=20) were
women. Among the participants, 60.9% (n=14) reported ex-
periencing >50% improvement. One participant (4.3%) expe-
rienced an adverse effect, with vasovagal syncope observed.
According to the subjective sleep quality assessment, there
was no change in 78.3% of the participants (n=18) (Table 1).

Table 3. Relationship between more than 50% benefit and
number of applications

More Than 50% Benefit
L p
Number of Applications 0.558 0.006

rpb: Point Biserial Correlation Coefficient
|

Among the participants, the number of days with pain de-
creased in 18, increased in 1, and remained the same in 4.
A statistically significant difference was found when com-
paring the number of painful days before and after the pro-
cedure (z=3.787, p<0.001). Additionally, the median number
of painful days was 13 before the procedure and 5 after the
procedure (Table 2).

According to the point-biserial correlation analysis, there
was a positive and statistically significant relationship be-
tween experiencing >50% improvement and the number
of applications (p<0.05). As the number of applications in-
creased, the likelihood of experiencing >50% improvement
also increased (Table 3).

In 7 participants, the ESS score decreased after the proce-
dure, while in 16, it remained the same. A statistically signif-
icant difference was found when comparing the ESS scores
before and after the procedure (z=2.375, p=0.018). Addition-
ally, the median ESS score was 6.0 before the procedure and
5 after the procedure (Table 5).

Among individuals who benefited by more than 50%, sleep
quality improved in 28.6% (n=4), while among those who
did not benefit, sleep quality improved in 11.1% (n=1). No
statistically significant difference was found in the subjec-
tive sleep quality assessment according to whether par-
ticipants experienced >50% improvement (p=0.327). In 7
participants, the ESS score decreased after the procedure,
while in 16, it remained the same. A statistically significant
difference was found when comparing the ESS scores before

Table 2. Comparison of painful days before and after the procedure

Painful days n Pre-Procedure Median  Post-Procedure Median z p
(Min-Max) (Min-Max)
Increase 1
Pre-Procedure - Post- -
Procedure Change Decrease 18 13(10-20) 5(1-20) z=3.787  <0.001
No change 4

z:Wilcoxon Signed Rank Test
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Table 4. The status of more than 50% benefit based on

patients’ age

More Than 50% Benefit

Yes (n=14) No (n=9) Test statistic

Median (Min-Max) Median (Min-Max) z P
53 (27-88) 36 (29-75) 2=1.609 0.109

Age

z: Mann Whitney U Test
|

and after the procedure (z=2.375, p=0.018). Additionally, the
median ESS score was 6 before the procedure and 5 after the
procedure (Table 6).

No statistically significant difference was found in the age or
number of applications of the participants according to the
change in their ESS scores (p>0.05) (Table 7).

Discussion

In this observational study, the effects of greater occipital
nerve (GON) block on the number of painful days and sleep
quality in patients diagnosed with medication overuse

Bosphorus Medical Journal

Tablo 7. Comparison of age and number of applications
based on epworth sleppiness scale

Epworth Sleepiness Scale

No Change Decrease Test statistic
(n=16) (n=7)
Median Median z p

(Min-Max) (Min-Max)

Age 48.0 (27-88) 37.0(34-58) z=0.937 0.376
Number of _
Applications 2.5(1-4) 4.0 (1-4) z=0.932 0.413

z:Mann Whitney U Test

headache (MOH) were evaluated, and whether increasing
the frequency of application improves its effectiveness was
investigated.

After the procedure, a statistically significant and notable
reduction was observed in the number of painful days. In
a study by Karadas et al.[%!, GON block application using li-
docaine three times at weekly intervals was compared with
a single application, and both methods were found to be ef-
fective. In another study by Arab et al.’%], GON block was

Table 5. Comparison of epworth sleepiness scale before and after the procedure

Epworth Sleepiness Scale n Pre-procedure median Post-procedure median z P
(Min-Max) (Min-Max)
Increase 0
Pre-Procedure - Decrease 7 6(0-12) 5(0-12) 2=2.375 0.018

Post-Procedure Change
No change 16

z:Wilcoxon Signed Rank Test

Tablo 6. Comparison of subjective sleep quality assessment according to the status of more than 50% benefit and comparison of

epworth sleepiness scale before and after the procedure

More Than %50 Benefit

Yes (n=14) n (%) No (n=9) n (%) p*

Subjective Sleep Quality Assessment

No Change 10 (71.4) 8(88.9) 0.327

Improve 4 (28.6) 1(11.7)

. Pre-procedure median Post-procedure median

Epworth Sleepiness Scale n (Min-Max) (Min-Max) z p
Pre-Procedure Increase
Post-Procedure Decrease 6 (0-12) 5(0-12) z=2.375 0.018
Change No change 16

Fisher Exact test results are provided. z: Wilcoxon Signed Rank Test
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also found to be effective in addition to analgesic restriction.
In the study by Unsal et al.l”], the benefit of GON block appli-
cation was also demonstrated. Our findings are consistent
with the literature in this regard.

There is no standardized procedure regarding the number
and frequency of GON blocks. In the study by Karadas et
al.l%l, patients who received a single injection were com-
pared with those who received injections three times at
weekly intervals, and repeated injections were shown to be
superior. Another study evaluating the effectiveness of re-
peated GON blocks in cervicogenic headaches also showed
the superiority of repeated injections over a single applica-
tion.["! In our study, similar to the literature, it was observed
that the number of painful days decreased more with repeat-
ed injections. Although a standardized procedure cannot be
established based on these findings, repeated applications
may be more effective.

In our study, no relationship was found between benefiting
from the application and patient age. In a study by Allen et
al.l2l] patients were divided into groups based on age (under
and over 65 years), and both groups were shown to benefit
equally. In another study by Okmen et al.l3!, no difference
in effectiveness was observed between different age groups.
These results indicate that our findings are consistent with
the literature.

The ESS was used to assess daytime sleepiness in our study,
and subjective evaluations of sleep quality were obtained
from the patients themselves. A statistically significant
decrease in ESS scores was observed after the procedure,
but no significant difference was found in subjective sleep
quality. Additionally, in patients with a >50% reduction in
pain frequency after the injection, a greater decrease in ESS
scores was observed, but no changes were observed with an
increasing number of injections. In a study by Sacmaci et
al.l4l, the sleep quality of the included patients was shown
to improve, and psychiatric symptoms regressed. Similar
positive effects on sleep quality have been demonstrated
in other studies in the literature conducted in patients with
chronic migraine.[!>16] These results suggest that GON block
may improve sleep quality and reduce insomnia symptoms.

Limitations

The limitations of this study include its retrospective nature,
the subjective assessment of sleep quality, its single-center
design, and the small number of patients. The strengths of
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the study include directly assessing sleep quality in patients
with MOH and evaluating sleep-related issues from the pa-
tients’ own perspective.

Conclusion

In conclusion, GON block is an effective, low-cost, accessi-
ble, and safe procedure that can be used in the treatment of
MOH. Our findings demonstrate a reduction in the number
of headache days and daytime sleepiness. Although less ro-
bust, the findings also suggest an improvement in patients’
subjective sleep quality. Prospective, randomized controlled
trials with larger sample sizes are needed to expand the
available evidence.
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An Early-Stage Neuroborreliosis Case
with Atypical Findings
Atipik Bulgulanyla Erken Donem Noroborreliyoz Olgusu

© Sema Yapial, @ Elif Soylemez, ® Mehmet Fatih Ozdag, © Sibel Karsidag

ABSTRACT

Lyme disease is a zoonotic infection caused by the spirochete Borrelia burgdorferi, which can affect multiple organs,
including the skin, joints, heart, and central nervous system. Neurological involvement that typically appears with-
in the first few months after a tick bite is referred to as neuroborreliosis. In this paper, we present a case of neurob-
orreliosis with concurrent involvement of the trigeminal nerve, peripheral facial nerve, and partial cauda equina.
A 32-year-old male patient presented with complaints of facial numbness, difficulty walking, and loss of sensation
in the perianal region. Brain and spinal magnetic resonance imaging (MRI) revealed no pathological findings. Ce-
rebrospinal fluid (CSF) analysis showed elevated protein levels, and Borrelia burgdorferi IgM antibodies were posi-
tive. After the patient was treated with intravenous ceftriaxone, significant improvement in clinical symptoms was
observed. This case is important because it demonstrates that neuroborreliosis can present with rare neurological
findings, such as cranial neuropathy and cauda equina syndrome.

Keywords: Cauda equina syndrome; cranial neuropathy; Lyme disease; neuroborreliosis.

OzET

Lyme hastaligi, Borrelia burgdorferi isimli spiroket tarafindan olusturulan ve deri, eklem, kalp ile sinir sistemi basta
olmak tizere bircok organi etkileyebilen zoonotik bir enfeksiyondur. Kene isirigindan sonra genellikle ilk birkag ay
icinde ortaya ¢ikan sinir sistemi tutulumu noroborreliyoz olarak adlandirilir. Bu yazida, trigeminal sinir, periferik
fasiyal sinir ve parsiyel kauda equina tutulumunun birlikte goriildiigu bir néroborreliyoz olgusu sunulmustur. Otuz
iki yasinda erkek hasta, ylizde uyusma, yliriime gli¢ligu ve perianal bdlgede his kaybi sikayetleri ile bagvurmustur.
Beyin ve spinal manyetik rezonans gortintiileme incelemelerinde patolojik bulgu saptanmamistir. Beyin omurilik
sivisi incelemesinde protein ylksekligi saptanmis, Borrelia burgdorferi IgM antikorlari pozitif bulunmustur. Hasta-
ya uygulanan intravenoz seftriakson tedavisi sonrasinda klinik bulgularda belirgin diizelme izlenmistir. Bu olgu,
ndroborreliyozun kraniyal néropati ve kauda equina sendromu gibi nadir norolojik bulgular ile prezente olabi-
lecegini gostermesi agisindan dnem tagimaktadir.

Anahtar sozciikler: Kauda equina sendromu; kraniyal ndéropati; Lyme hastaligi; néroborreliyoz.

stages, the disease may lead to neurological,

Lyme disease is a multisystemic zoonotic in-
cardiac, and rheumatological complications.[!

fection transmitted by ticks and caused by

the spirochete Borrelia burgdorferi sensu lato . . . .
Nervous system involvement in Lyme disease is

termed neuroborreliosis and occurs in approxi-
mately 3-12% of cases.[?! Lyme neuroborreliosis
encompasses a broad clinical spectrum that can

complex. The primary vectors are Ixodes species
ticks, and the disease is mainly characterized
by skin, joint, cardiac, and nervous system in-
volvement.!!l The earliest and most typical clin-  affect both the central and peripheral nervous

ical manifestation is erythema migrans; in later systems. The most frequent neurological man-
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ifestations include meningoradiculitis, cranial neuropa-
thies, and lymphocytic meningitis.34!

In this paper, we present a rare case of a patient presenting
with facial numbness, facial paralysis, and gait difficulty who
was diagnosed with Lyme neuroborreliosis after a thorough
evaluation, demonstrating concomitant involvement of cranial
nerves V and VII along with partial cauda equina involvement.

A 32-year-old male patient presented to the emergency de-
partment with left-sided facial numbness, nausea, difficul-
ty walking, perianal numbness, and fecal incontinence. No
history of a tick bite could be elicited, although he had a
history of recent travel to Georgia. His medical history was
unremarkable except for residual visual loss in the right eye.

He had no history of smoking, alcohol, or substance use. On
neurological examination, cranial nerve assessment was in-
tact except for residual limitation of right eye abduction (im-
paired lateral gaze), sensory loss on the left half of the face,
and left-sided peripheral facial paralysis. The patient report-
ed no pain. Muscle strength was 4/5 in the proximal lower
extremities bilaterally; deep tendon reflexes revealed brisk
patellar reflexes bilaterally, normoactive Achilles reflexes,
and mute plantar responses. Saddle hypoesthesia starting
from the L3 level and encompassing the sacral dermatomes
was present. His gait was spastic-ataxic and required sup-
port. Routine biochemistry and complete blood count pa-
rameters were within normal limits. Serum VDRL and HIV
tests were negative. Contrast-enhanced brain, cervical, tho-
racic, and lumbar spinal magnetic resonance imaging (MRI)
studies were normal (Fig.1-4). On electrophysiological eval-

TLIFTEMPORAL

Figure 1. a, b, c. Contrast-enhanced axial T1

-weighted images show no evidence of patho-

logical signal intensity involving the brainstem structures. Furthermore, axial FLAIR se-
quences at the level of the lateral ventricles demonstrate no pathological signal changes

within the brain parenchyma.



Figure 2. Contrast-enhanced axial T1-weighted images show
no evidence of pathological signal intensity involving the brain-
stem structures. Furthermore, axial FLAIR sequences at the lev-
el of the lateral ventricles demonstrate no pathological signal
changes within the brain parenchyma.

uation, median and tibial somatosensory evoked potentials
(SEPs) were within normal limits. Cerebrospinal fluid (CSF)
analysis demonstrated elevated protein levels (1.27 g/L) and
normal glucose levels (75.5 mg/dL, with a simultaneous
blood glucose level of 116 mg/dL); no cells were detected.
CSF meningitis panel, CSF culture, tuberculosis polymerase
chain reaction (PCR), fungal culture, herpes PCR, Brucel-
la IgM and IgG (ELISA), and cytomegalovirus PCR were all
negative. CSF oligoclonal band Type 1 was negative. CSF B.
burgdorferiIgG (Western blot) was negative, whereas CSF B.
burgdorferi IgM was positive (36.8 Positive U/mL).

During clinical follow-up, his neurological condition pro-
gressed: proximal muscle strength in the right lower extrem-
ity declined to 3/5, sensory deficits became more prominent,
and fecal incontinence developed. Intravenous ceftriaxone,

Figure 3. Contrast-enhanced axial T1-weighted images show
no evidence of pathological signal intensity involving the brain-
stem structures. Furthermore, axial FLAIR sequences at the lev-
el of the lateral ventricles demonstrate no pathological signal
changes within the brain parenchyma.

Figure 4. Sagittal T2-weighted lumbar MRI sections demon-
strate no pathological signal intensity changes.

2 g once daily, was administered for 3 weeks. The patient’s
clinical condition gradually improved, and his neurological
examination was completely normal upon discharge.
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Discussion

In this patient presenting with acute conus-cauda involve-
ment and isolated cranial neuropathy symptoms, a diagno-
sis of neuroborreliosis was established following compre-
hensive evaluations. Lyme disease is a multisystemic and
multistage infectious disease.!!)

The clinical features of the disease vary depending on the
stage of infection. While cutaneous involvement is most
commonly observed in the early stage, systemic organ in-
volvement emerges in later stages. The early objective skin
lesion is erythema migrans, whereas chronic cutaneous
changes may develop in the late stages. !l

Neurological involvement occurs in approximately 3-12% of
patients.[z] Lyme neuroborreliosis can affect both the cen-
tral and peripheral nervous systems.!3! In the vast majority
of early-stage European neuroborreliosis cases, the clinical
presentation manifests as painful meningoradiculitis (Ban-
nwarth syndrome), characterized by severe radicular pain,
cranial neuropathy, and CSF pleocytosis. !

Cranial nerve involvement is one of the most common man-
ifestations of Lyme neuroborreliosis, with peripheral facial
palsy being particularly frequently reported.3! Less com-
monly, the trigeminal nerve and other cranial nerves may
also be affected.B! Furthermore, lymphocytic meningitis is
a common finding in neuroborreliosis, whereas encephalitis
or myelitis is observed less frequently.3-)

Cerebral vasculitis is a rare but important complication of
Lyme disease and should be considered in the differential
diagnosis, especially in young patients presenting with un-
explained stroke.[6! Polyneuropathy, a late-stage manifes-
tation, typically presents as predominantly sensory axonal
neuropathy.[”)

Our patient presented with peripheral facial palsy, trigemi-
nal nerve involvement, and partial cauda equina syndrome.
Although cranial nerve involvement is common in neurobor-
reliosis, the development of a cauda equina-like syndrome
concomitant with trigeminal and facial nerve involvement
is a clinical combination rarely reported in the literature.[®!

Inquiring about a history of tick bite is essential for diag-
nosis; however, only a minority of patients recall prior tick
exposure. !

CSF analysis plays a critical role in the diagnostic workup.
Protein elevation and inflammatory changes in the CSF can
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be observed in cases of neuroborreliosis.3! However, cultur-
ing the pathogen from CSF is extremely challenging. The
sensitivity of PCR testing in CSF is also limited, yielding pos-
itive results in only a small subset of cases.!0!

The current standard approach for the serological diagnosis
of Lyme borreliosis is a two-tiered testing algorithm. The first
step involves screening with an enzyme immunoassay or im-
munofluorescence antibody test; positive or equivocal results
must be confirmed using immunoblotting.['%!! The most spe-
cific diagnostic method is the demonstration of intrathecal
antibody production specific to Borrelia burgdorferiin CSF.[12!

In our case, although CSF pleocytosis was not detected, el-
evated protein levels and B. burgdorferi IgM positivity were
demonstrated by Western blot. While lymphocytic pleocyto-
sis in CSF is observed in the majority of neuroborreliosis cas-
es, cellular expansion may not be detected in early-stage or
rare cases. The acute onset of symptoms and the marked clin-
ical response to antibiotic therapy suggested that the detect-
ed serological finding was consistent with an active infection.

In the treatment of neuroborreliosis, a 14-day course of an-
tibiotic therapy is considered sufficient for early-stage and
isolated neurological involvement, whereas the duration
may be extended to 21 days in late-stage or severe central
nervous system involvement. First-line treatment frequently
involves intravenous ceftriaxone; however, oral doxycycline
is known to yield clinical efficacy equivalent to that of intra-
venous regimens.13.14]

Antibiotic therapy leads to complete clinical recovery in the
majority of patients; nevertheless, post-treatment Lyme dis-
ease syndrome (PTLDS) or persistent symptoms—character-
ized by ongoing fatigue, widespread musculoskeletal pain,
and cognitive dysfunction persisting for months after treat-
ment—may be observed in a subset of patients.[!]

Conclusion

In conclusion, this case demonstrates that neuroborreliosis
can present with atypical neurological features, such as cra-
nial nerve involvement combined with partial cauda equina
syndrome. In the presence of clinical suspicion, early sero-
logical evaluation and appropriate antibiotic treatment are
paramount to the prognosis of the disease.
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