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Amacg ve Kapsam
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2020 yilinda yayin hayatina baslayan Yiiksek ihtisas Universitesi Saglik Bilimleri
Dergisi (YIU Saglik Bil Derg), bagimsiz, tarafsiz ve cift-kor hakemlik ilkelerine
uygun olarak yayinlanan bilimsel, acik erisimli, basili ve ayni zamanda ¢evrimici
yayinlanan streli yayindir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, Yiiksek ihtisas Universitesi'nin
Nisan, Agustos ve Aralik aylarinda olmak Uzere dort ayda bir yayimlanan
bilimsel yayin organidir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi, Gilkemizin ilk saglik konseptli
Universite dergisi olma ayricaligi ile akademisyenlere hizmet vermek amaci
yani sira hedef kitlesi ulusal ve uluslararasi diizeyde klinik arastirmacilar, tip/
saglik profesyonelleri, 6grenciler, hemsirelik profesyonelleri, ilgili mesleki ve
akademik kurum ve kuruluslaridir.

Dergide saglik bilimleri alaninda orijinal makaleler, literatiir gozden gegirmeleri,
olgu sunumlari, derleme, teknik bildiriler ve uzman gérusleri ingilizce ve

Tirkge dillerinde yayimlanir. Yuksek Ihtisas Universitesi Saglik Bilimleri Dergisi
hakemli bir dergidir ve en yiiksek etik ve editéryal standartlara uyar.

Yiksek ihtisas Universitesi Saglik Bilimleri Dergisi Turkiye Atf Dizini, Tirk
Medline tarafindan indekslenmektedir.

Editor
Feyza Aysenur PAC, Prof. Dr.

Yiiksek ihtisas Universitesi Tip Fakiiltesi, Cocuk Kardiyolojisi Bilim Dali, Ankara
E-mail: aysepac@gmail.com
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Yazarlara Bilgiler
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Yiiksek ihtisas Universitesi Saghk Bilimleri Dergisi (Journal of Health
Science Yuksek Ihtisas University) Nisan, Agustos ve Aralik aylarinda olmak
lizere dort ayda bir yayimlanan hakemli bir dergidir. Dergide saglik bilimleri
alaninda orijinal makaleler, literatiir gézden gecirmeleri, olgu sunumlari,
derleme, teknik bildiriler ve uzman gérusleri ingilizce ve Turkce dillerinde
yayimlanir. Yiiksek Ihtisas Universitesi Saglik Bilimleri Dergisi hakemli bir
dergidir ve en ylksek etik ve editoryal standartlara uyar.

Derginin editoryal ve yayin stregleri International Committee of Medical
Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics (COPE),
European Association of Science Editors (EASE) ve National Information
Standards Organization (NISO) kilavuzlarina uygun olarak bi¢imlendirilmistir.
Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi'nin (Journal of Health Science
Yuksek Ihtisas University) editoryal ve yayin siirecleri, Akademik Yayincilikta
Seffaflik ve En lyi Uygulama (doaj.org/bestpractice) ilkelerine uygun olarak
yuritulmektedir. Yiksek ihtisas Universitesi Saglik Bilimleri Dergisi'nin
(Journal of Health Science Yuksek Ihtisas University) Editorleri WAME
Yoneticiler Birliginin onaylamis oldugu editorler politikasini desteklemektedir.
Dergi, Uluslararasi Tip Dergisi Editorleri Komitesi'nin yayimlamis oldugu
Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli Standartlar ile tam
bir uyum gostermektedir (Glincelleme Aralik 2019 - http://www.icmje.org/
icmjerecommendations).

Makale Gonderme

Tum yazarlar makalelerini https://dergi.yuksekihtisasuniversitesi.edu.tr/
sitesindeki makale gonderme linki aracihgr ile gonderilmelidir. Makalelerin
hakemler tarafindan hizli degerlendirilebilmesi ve basimlarindaki gecikmelerin
onlenebilmesi icin elektronik ortamda génderilmesi gerekmektedir. Makaleler
Word dokiimani (.doc) veya zengin metin bicimi (.rtf) olarak génderilmelidir.
Her makalenin basinda yazi bashgl, 6zet ve “medline” kurallarina gére
diizenlenmis anahtar kelimeler Tirkce ve ingilizce yazilmalidir. Makale icin
iletisim kuracak tim yazarlarin gerekli iletisim bilgileri olmalidir. Tum sekil,
tablo ve gerekli gorilen ek dokiimanlar da ayni adrese gonderilmelidir.
Yazarlar ayni sistem Uzerinden Telif Hakki Devri ve Finansal Durum’u belirten
ve yazinin orijinalliginin beyan edildigi, sorumlu yazarin imzaladig formu da
gonderilere eklemelidir.

Editoryal Politika

Tum makaleler bilimsel katkilari, orijinallikleri ve icerikleri agisindan
bilimsel komite tarafindan degerlendirilir. Yazarlar verilerin dogrulugundan
sorumludurlar. Dergi gerekli gordigi yerlerde dil ve yazim ile ilgili uygun
dizeltmeleri yapma hakkini sakli tutar. Makaleler gerekli gorildugtinde
revizyon yapilmak lzere sorumlu yazara geri gonderilebilir. Dergide basilan
yazilar derginin mali haline gelir ve yazlarin telif hakki Yiksek ihtisas
Universitesi Saglik Bilimleri Dergisi (Journal of Health Science Yuksek Ihtisas
University) adina alinir. Daha énce herhangi bir dilde basilmis olan yazilar
dergide basiimak tizere degerlendirilmez. Yazarlar Yiiksek ihtisas Universitesi
Saglik Bilimleri Dergisi'ne (Journal of Health Science Yuksek Ihtisas University)
gonderdikleri bir yaziy1 baska bir dergiye génderemezler.

Makaleler, ICM)E-Recommendations for the Conduct, Reporting, Editing and
Publication of Scholarly Work in Medical Journals (updated in December
2019 - http://www.icmje.org/icmjerecommendations) ile uyumlu olarak
hazirlanmalidir. Randomize calismalar CONSORT, goézlemsel calismalar
STROBE, tanisal degerli calismalar STARD, sistematik derleme ve meta- analizler
PRISMA, hayvan deneyli calismalar ARRIVE ve randomize olmayan davranis ve
halk saghgyla ilgili calismalar TREND kilavuzlarina uyumlu olmalidir.

Makalelerin Hazirlanmasi

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi'ne (Journal of Health Science
Yuksek Ihtisas University), gonderilen makaleler ICMJE'nin biyomedikal dergiler
icin belirlemis oldugu standartlara gore hazirlanmis olmalidir. Makalenin
gonderilmesi sirasinda yazarlar deney/arastirma tipini belirtmelidirler ve
istatistik uygulamalarin “Guidelines for statistical reporting in articles for
medical journals: amplifications and explanations” (Bailar JC Ill, Mosteller F,
Ann Intern Med 1988; 108:266-73) kilavuzuna uygun olmasi gerekmektedir.

Makale ile birlikte gonderilen tist yazida makale icindeki bilgilerin herhangi bir
kisminin daha 6nce elektronik ortam dahil yayimlanip yayimlanmadigi veya
degerlendirilmek tizere gonderilip génderilmedigi bildiriimelidir. Calisma icin
etik kurul karari alinip alinmadigi veya insan deneyleri ile ilgili 2018 yilinda
glincellenen Helsinki Bildirgesi'ne uyulup uyulmadigi belirtilmelidir, aksi
durumlar aciklanmalidir. Ust yazida iletisim kurulacak yazarin adresi, telefonu,
faks numarasi ve e-posta adresi olmalidir.

Tum basvurular benzerlik tespit yazilimi (iThenticate by CrossCheck) tarafindan
taranir.

Yayin Kurulu, dergimize gonderilen calismalar hakkindaki intihal, atif
manipilasyonu ve veri sahteciligi iddia ve stipheleri karsisinda COPE kurallarina
uygun olarak hareket edecektir. Yazar olarak listelenen herkesin ICMJE (www.
icmje.org) tarafindan onerilen yazarlik kriterlerini karsilamasi gerekmektedir.
ICMJE, yazarlarin asagidaki dort kriteri karsilamasini nermektedir:

1. Calismanin  konseptine/tasarimina; ya da calisma icin verilerin
toplanmasina, analiz edilmesine ve yorumlanmasina &nemli katki
saglamis olmak;

2. Yazitaslaginrhazirlamis ya da 6nemlifikirsel icerigin elestirel incelemelerini
yapmis olmak.

3. Yazinin yayindan &nceki son halini gézden gecirmis ve onaylamis olmak.

4. Calismanin herhangi bir béliminin gecerliligi ve dogruluguna iliskin
sorularin uygun sekilde sorusturuldugunun ve ¢éziimlendiginin garantisini
vermek amaciyla calismanin her yoninden sorumlu olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu almasina ek
olarak, diger yazarlarin calismanin hangi kisimlarindan sorumlu oldugunu
da teshis edebilmelidir. Ayrica, yazarlar birbirlerinin katkilarinin battinltgtine
gliven duymalidirlar.

Makale Ozellikleri

Arastirma Mabkalesi

Arastirma makalesi ana metni “Giris”, “Materyal ve Metod”, “Bulgular” ve
“Sonug¢” alt basliklarini icermelidir. Arastirma makaleleri icin sézcik sayisi
sinirlari Tablo 1'dedir.

Ozet: Arastirma makalelerin 6zeti Giris, Materyal ve Metod, Bulgular ve Sonug
bolimlerinden olusmali. Calisma igerigini ve calismanin dayandigi zemini
aktarmali, calismanin amaglarini, ana bulgulari ve ana sonuglari belirtmelidir.
Ayrica calisma ve gézlemlerin yeni ve dnemli yonlerini vurgulamalidir.

Anahtar Sézciikler: Ozet bslumiiniin altinda verilmeli ve en fazla alti adet
olmalidir. Anahtar sozciklerin Turkiye Bilim Terimleri'nden segilmesine 6zen
gosterilmelidir (http://www.bilimterimleri.com).

Giris : Giris bolimunde nigin bu calismayr yapmaya ihtiyac duydugunuzu ve
amacinizi sadece 6nemli makalelere atifta bulunarak belirtiniz.

Materyal ve Metod: Materyal ve Metod boltimiinde planinizi, hastalarinizi,
deney hayvanlarinizi, materyal ve kontrollerinizi, kullandiginiz calisma
yontemlerinizi ve uyguladiginiz istatistiksel ydntemi agiklayiniz. Etik konularla




Table 1. Makale turleri icin kisitlamalar

Makale tiirii Sozciik siniri Ozet s6zciik sinin | Kaynak sinirt | Tablo siniri Resim siniri
Arastirma Makalesi 4000 250 (Alt baglikli) 30 6 7 ya da toplamda 15 resim
Derleme 5000 250 50 6 10 ya da toplamda 20 resim
Olgu Sunumu 1500 150 15 Tablo yok 10 ya da toplamda 20 resim
Editére Mektup 1000 Uygulanamaz 5 Tablo yok Resim yok

ilgili izinleri yukarida aciklandigi gibi belirtiniz, ilaglarin jenerik isimleri ile
birlikte tretici adi ve Uretildigi lkeyi belirtiniz.

Bulgular: Bulgularda istatistiksel metotlarla desteklenmis bulgularinizi ayrintili
olarak belirtiniz. Sadece en 6nemli bulgularinizi vurgulayiniz; bu bélimde
bulgularinizi diger arastirmalarla karsilastirmayiniz. Bu tip karsilastirmalar
tartisma boélimune saklanmalidir. Sekil ve tablolar metin icinde verilen
bulgular desteklemeli tekrar etmemelidir; verinin metin, tablo veya sekil
seklindeki sunumlarin sadece bir tanesinde gosterilmesi yeterlidir.

Tartisma /Sonug : Bulgularinizin 6nemini ve farkini vurgulayin ancak sonug
bslumiinde sunulan detaylari tekrarlamayin. Goruslerinizi sadece ¢calismanizda
buldugunuz gerceklerle desteklenecek sekilde sinirlayiniz, arastirmadiginiz ya
da gosteremediginiz varsayimlari tartismaya eklemeyiniz. Bulgularinizi bagka
arastirmalarla karsilastiriniz. Bu béliimde bulgular bélimiinde belirtiimemis
yeni veri sunulmamaldir.

Kaynaklar

. Kaynaklar arabik sayilarla, metin icerisindeki ayni siralamayla referanslar
listesinde yer almahdir.

. Metin icinde kaynak atiflari cimle sonlarinda ve parantez icinde
verilmelidir.

. Kaynaklar “Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli
Standartlar’a uygun olarak hazirlayiniz (updated in December 2019-
http://www.icmje.org/icmjerecommendations).

. Dergi kaynak yazim stili NLM (National Library of Medicine) stilidir.
Kaynaklarda yazarlarin hepsi yazilmali, yazar sayisi altidan fazla ise
sonrasi “et al” seklinde kisaltilmalidir (https://www.nlm.nih.gov/bsd/
policy/cit_format.html).

. Dergi kisaltmalari “MEDLINE"a uygun olarak yazilmalidir.

Dergiler icin;

Dilaveris P, Batcvarov V, Giafalos J, Michaelides AP, Liakos C, Antoniades C, et al.
Comparison of different methods for manual P wave duration measurement
in 12" lead electrocardiograms. Pacing and Clin Electrophysiol 1999;22:1532-
1538.

Cevrimici yayinlanmig makale;

Yal¢in Cakmakli G, Ayhan Y, Yazict MK, Demirci M, Sahin G. Spectral analysis of
lithium tremor. Arch Neuropsychiatry, 17 Ekim 2020. https://doi.org/10.29399/
npa.27378. [E-pub ahead of print]

Kitap béliimii igin;

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

Diger referans ornekleri igin bakiniz: “ICMJE Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Sample References”.

Tablolar ve Sekiller

Tum tablo ve sekiller “Windows" altinda agilabilmelidir. Online génderilen
resimlerin ¢éziinurliik kalitesi minimum (10x10 cm boyutunda) 300 dpi ve jpg
formatinda olmalidir. Her tablo ve sekil ayri bir sayfada sunulmalidir. Tim tablo

ve sekiller Arabik numaralar ile belirtilmelidir. Her tablonun baslig tablonun
icerigi ve amacini belirtmelidir. Her seklin tzerindeki isaret ve sembolleri
aciklayan bir alt yazisi olmalidir.

Derleme Yazilari

Belirli bir alanda uzmanlik potansiyeli olan yazarlar tarafindan hazirlanan
derlemeler memnuniyetle karsilanmaktadir. Derlemeler, klinik uygulamada
bir konunun mevcut bilgi seviyesini tanimlamali, tartismali, degerlendirmeli
ve gelecekteki calismalara rehberlik etmelidir. Derleme yazilarinin alt bagliklari
yazarlar tarafindan planlanmalidir. Ancak, her derleme makalesi bir “Giris” ve
bir “Sonuc¢” bolimu icermelidir. Derleme Makalelerinin sinirlamalari icin lGtfen
Tablo 1'e bakiniz.

Olgu Sunumu

Cok nadir gortilen, yeni bir bulgunun ya da yeni bir birlikteligin tanimlandig,
tanida ve tedavide giicliik gosteren veya yeni bir tedavi yonteminin uygulandigi
ilgi cekici ve 6gretici sunular yayinlanabilir. Bu yazilar, “Giris”, “Olgu Sunumu” ve
“Tartisma” alt bagliklarini igermelidir. Olgu Sunumlarinin sozciik sayisi sinirlari

Tablo 1'dedir.

Editore Mektup

Dergide yayimlanmis bir makale hakkinda konunun uzmani olan veya
makalenin degerlendirmesini yapmis olan hakemler géris veya yorumlarini
Editére Mektupla bildirebilirler. Kabul edilen Mektuplar, yayimlanmalarindan
once konu aldiklart makalenin yazarina génderilir ve ek gorus bildirmek, cevap
vermek isteyip istemedikleri sorulur. Bu tir yazilar mimkin oldukca ilgili
yazinin yazarlarinin yanitlariyla birlikte yayimlanir.

Diizeltmeler

Duzeltme talepleri ve elestiriler iletisim adresi belirtilen yazara gonderilir.
Basimin gecikmemesi icin istenen diizeltmeler en kisa zamanda cevaplan-
dirmalidir. Revizyonlarin cevaplari ile geri gonderilmesi en gec 15 giin icinde
olmalidir. Editorler kurulu 15 giinden sonraya kalan revizyonlarda makaleyi
reddetme hakkini sakli tutar. Tim hakemlerin gorislerine cevap yazilmahdir
ve yapilan diizeltmelerin sayfa numarasi ile satir sirasi belirtiimelidir. Yapilan
tum degisikliklerin metin tstiinde koyu olarak belirtildigi bir kopya ile diizelt-
meler yapildiktan sonraki son halinin temiz bir kopyasi birlikte gonderilmelidir.
Sunulan kaynaklarin ve verilerin dogrulugundan yazarlar sorumludur. Hatali,
aldatici veya yanlis yonlendirici bilgilerin varhig fark edildiginde Bas-Editor
makaleyi bilimsel literatiirden cekme ve bunu duyurma hakkina sahiptir.

Editoryal iletisim
Meltem REFIiKER EGE, Prof. Dr.
E-posta: meltemrefikerege@yiu.edu.tr

Yayin Hizmetleri: BAYT

Adres: Ziya Gokalp Cad. 30/31, 06420 Kizilay, Ankara, Turkiye
Tel: +90 312 431 30 62 - Faks: +90 312 431 36 02

E-posta: info@bayt.com.tr + www.bayt.com.tr
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Journal of Health Science Yuksek lhtisas University (Yiiksek Ihtisas
Universitesi Saglik Bilimleri Dergisi) is a peer-reviewed journal published three
times a year (April, August and December). The journal publishes original
articles, reviews, case reports, technical reports and commentaries in the fields
of health science in English and Turkish languages. Journal of Health Science
Yuksek Ihtisas University is a peer-reviewed journal and adheres to the highest
ethical and editorial standards.

Editorial and publishing processes of the journal are in accordance with the
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(CSE), Committee on Publication Ethics (COPE), European Association of
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biomedical journals published by the International Committee of Medical
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icmjerecommendations).

Submission of Manuscripts

All manuscripts should be sent to manuscript submission link in https://
dergi.yuksekihtisasuniversitesi.edu.tr/ web site by electronically. Only
online submissions are accepted for rapid peer-review and to prevent delay
in publication. Manuscripts should be prepared as word document (.doc) or
rich text format (.rtf). The title, abstract, and key words (according to medical
subject headings) should be provided in English and in Turkish at the beginning
of each article. All manuscripts should be sent to electronically. Attach the
manuscript, all figures, tables and additional documents. Please also attach
the cover letter with “Assignment of Copyright and Financial Disclosure”
forms, check-list of below mentioned guidelines according to the type of the
manuscript.

Editorial Policies

All manuscripts will be evaluated by the scientific board for their scientific
contribution, originality and content. Authors are responsible for the accuracy
of the data. The journal retains the right to make appropriate changes on the
grammar and language of the manuscript. If necessary the manuscript will be
sentto the corresponding author for revision. The manuscript, when published,
will become the property of the journal and copyright will be taken out in
the name of the Journal of Health Science Yuksek Ihtisas University. Articles
previously published in any language will not be considered for publication in
the journal. Authors can not submit the manuscript for publication in another
journal.

Articles should be prepared in accordance with ICMJE-Recommendations
for the Conduct, Reporting, Editing and Publication of Scholarly Work in
Medical Journals (updated in December 2019 - http://www.icmje.org/
icmjerecommendations). They should comply with CONSORT guidelines
for randomized studies, STROBE guidelines for observational studies, STARD
guidelines for diagnostic valuable studies, PRISMA guidelines for systematic
review and meta-analyzes, ARRIVE guidelines for animal experimental
studies, and TREND guidelines for non-randomized behavior and public
health studies.

Preparation of Manuscripts

The articles submitted to the Journal of Health Sciences (Journal of Health
Science Yuksek Ihtisas University) should be prepared according to the
standards set by ICMJE for biomedical journals. Authors should indicate
the type of experiment/research at the time of the article submission, and
statistical practices should be in accordance with the “Guidelines for statistical
reporting in articles for medical journals: amplifications and explanations”
(Bailar JC IIl, Mosteller F, Ann Intern Med 1988;108:266-273).

In the cover letter sent with the article, it should be reported whether any
part of the information in the article has been previously published, including
electronic media, or has been sent for evaluation. It should be stated whether
an ethical committee decision has been given for the study, or whether
the Helsinki Declaration, which was updated in 2018 regarding human
experiments, has been followed, or any other conflict. The cover letter must
include the author’s address, phone number, fax number and e-mail address.

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

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

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

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

2 Drafting the work or revising it critically for important intellectual content;
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3 Final approval of the version to be published; AND

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

In addition to being accountable for the parts of the work he/she has done, an
author should be able to identify which co-authors are responsible for specific
parts of the work. In addition, authors should have confidence in the integrity of
the contributions of their co-authors.

Manuscript Specifications

Research Articles

The main text of the research article should include “Introduction”, “Material
and Method”, “Results” and “Conclusion” subheadings. Word count limits for
research articles are in Table 1.

Abstract

The summary of the research articles should consist of Introduction, Material
and Method, Results and Conclusion sections. It should convey the content
of the study and the background on which the study is based, and state the
aims, main findings and results of the study. It should also highlight new and
important aspects of the study and observations.

Key Words

Key Words should be given under the summary section and should not exceed
six. They must be selected from MeSH (Medical Subject Headings) (https://
www.nlm.nih.gov/mesh/meshhome.html).

Introduction
State concisely the purpose and rationale for the study and cite only the most
pertinent references as background.
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Table 1. Limitations for each manuscript type

Type of manuscript Word limit Abstract word limit | Reference limit Table limit Figure limit
Original Article 4000 250 (Structured) 30 6 7 or total of 15 images
Review Article 5000 250 50 6 10 or total of 20 images
Case Report 1500 150 15 No tables 10 or total of 20 images
Letter to the Editor 1000 No abstract 5 No tables No images

Material and Methods

Describe the plan, the patients, experimental animals, material and controls,
the methods and procedures utilized, and the statistical method(s) employed.
Address “Institutional Review Board” issues as stated above. State the generic
names of the drugs with the name and country of the manufactures.

Results

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

Discussion

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

References
. Number references in Arabic numerals alphabetically starting with
number “(1)".

. The numbers should be written in parentheses at the end of sentences.

. Use the form of the “Uniform Requirements for Manuscript Submitted
to Biomedical Journals” (updated in December 2019-http://www.icmje.
org/icmjerecommendations).

. The journal reference writing style is NLM (National Library of Medicine)
style. List all authors. If authors are more than six, use “et al” (https://
www.nlm.nih.gov/bsd/policy/cit_format.html).

. Journal titles should conform to the abbreviations used in "MEDLINE”".

For Journals

Dilaveris P, Batcvarov V, Giafalos J, Michaelides AP, Liakos C, Antoniades C, et al.
Comparison of different methods for manual P wave duration measurement
in 12" lead electrocardiograms. Pacing and Clin Electrophysiol 1999;22:1532-
1538.

For Book Chapter

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

For Epub Ahead of Print Articles;

Yal¢in Cakmakli G, Ayhan Y, Yazict MK, Demirci M, Sahin G. Spectral analysis of
lithium tremor. Arch Neuropsychiatry, 17 Ekim 2020. https://doi.org/10.29399/
npa.27378. [E-pub ahead of print]

For other reference types, please refer to “ICMJE Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Sample References”.

Tables and Figures
Tables and figures should work under “Windows". Color figures or grayscale
images must be at least 300 dpi. Figures using “.jpg” or “.pdf” should be saved

separate from the text. All tables and figures should be prepared on separate
pages. They should be numbered in Arabic numerals. Each table must have a
title indicating the purpose or content of each table. Each figure must have an
accompanying legend defining abbreviations or symbols found in the figure.

Review Articles

Review articles by authors with potential expertise in a particular field are
welcomed. Reviews should describe, discuss and evaluate the current level of
knowledge of a topic in clinical practice, and be a guide for future studies.
Subtitles of review articles should be planned by the authors. However, each
review article must contain an “Introduction” and a “Conclusion” section.
Please refer to Table 1 for the limitations of the review articles.

Case Reports

There is limited space for case reports in the journal. Reports on rare cases
or conditions that constitute challenges in diagnosis and treatment, those
offering new therapies or revealing knowledge not included in the literature,
and interesting and educative case reports are accepted for review. The
text should include the subheadings Introduction, Case Presentation, and
Discussion. Please check Table 1 below for word count specifications.

Letters to Editor

These manuscripts include evaluation and criticisms submitted by the experts
in the field or the reviewers of a manuscript regarding manuscripts previously
published in the journal. The authors of manuscripts that become topics of
letters to the editor are provided with the opportunity to responds to the
comments that are raised. Letters are published together with the responses
of the author(s) of the manuscript concerned where possible.

Revisions

Revisions will be sent to the corresponding author. Revisions must be
returned as quick as possible in order not to delay publication. Deadline
for the return of revisions is 15 days. The editorial board retains the right to
decline manuscripts from review if authors’ response delay beyond 15 days
All reviewers’ comments should be addressed and revisions made should
be started with page and line of the text. Send a highlighted copy indicating
the revisions made and a clear copy of the revised manuscript. Authors are
responsible for the truth of presented data and references. Editor-In-Chief has
the right to withdraw or retract the paper from the scientific literature in case
of proven allegations of misconduct.
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ABSTRACT

0z

Introduction: Airway management can be a major concern, due to
the possibility of encountering difficult ventilation and intubation.
The Modified Intubation Difficulty Scale (MIDS) is a quantitative
scale that can objectively compare nasotracheal intubation. LEMON
method which consists of following assessments; Look-Evaluate-
Mallampati-Obstruction-Neck mobility and modified LEMON
scores (LEON) are popular scoring systems described for airway
management due to their easy usability. We aimed to evaluate
usability of the LEMON and LEON scores in patients who underwent
oral and maxillofacial surgery by studying correlation between each
score and the MIDS.

Materials and Methods: The records of 72 patients were reviewed
retrospectively. At the pre-anesthetic evaluation; airway assessments
were recorded according to LEMON, LEON scores; MIDS were
recorded after intubation. Patients were allocated into two groups: Non-
difficult (NonD; MIDS <5) and Difficult (D; MIDS >5). Correlations
between scores were analyzed using Spearman’s rank correlation.
Receiver operating characteristic (ROC) curve plots were used to
determine possible cut-off values; specificity, sensitivity, negative-
predictive values for LEON and LEMON scores. In all analyses,
p<0.05 were considered statistically significant.

Results: LEMON and LEON scores were correlated with the MIDS.
Analysis of ROC curve plots revealed 2 cut-off values (>4 and
>5) for LEMON; 1 cut-off value (>4) for LEON score. Among the
scores, LEMON (>4), LEON had the highest sensitivity and negative-
predictive values (both 100%); LEON showed higher specificity than
the LEMON (>4) (96.7% vs 91.8%). LEMON (=5) had the highest
specificity (98.4%) but the lowest sensitivity (90.4%), negative-
predictive value (90.9%) among the group.

Conclusion: LEON scores >4 can be effectively used with 100%
sensitivity, 96.7% specificity and, 100% negative-predictive-value
for predicting difficult airway and intubation in elective maxillofacial
surgeries.

Keywords: Oral and maxillofacial surgery, airway assessment, LEON
Score, LEMON Score, Modified Intubation Difficulty Scale

Giris: Zor ventilasyon ve entiibasyonla karsilasma olasiligi nedeniyle
hava yolu yonetimi dikkat edilmesi gereken Onemli bir konudur.
Modifiye Entiibasyon Zorluk Olgegi (MIDS), nazotrakeal entiibasyonu
objektif olarak karsilastirabilen nicel bir skaladir. Bak-Degerlendir-
Mallampati-Obstruksiyon-Boyun hareketliliginin ~ degerlendirildigi
LEMON ve modifiye LEMON skoru (LEON), kolay kullanilabilirligi
nedeniyle hava yolu yonetimi i¢in tamimlanan popiiler skorlama
sistemleridir. Her bir skor ile MIDS arasindaki korelasyonu inceleyerek,
oral ve maksillofasiyal cerrahi uygulanan hastalarda LEMON, LEON
skorunun kullanilabilirligini degerlendirmeyi amagcladik.

Gere¢ ve Yontem: 72 hastanin kayitlar1 geriye doniik olarak
incelenmistir.  Anestezi Oncesi  degerlendirmede; hava yolu
degerlendirmeleri LEMON, LEON skorlarina goére kaydedilmis;
entiibasyondan sonrast MIDS kaydedilmistir. Hastalar, zor-olmayan
(NonD; MIDS <5) ve zor entiibasyon (D; MIDS >5) olarak iki gruba
ayrilmistir. Skorlar arasindaki korelasyonlar Spearman’s korelasyonu
kullanilarak analiz edilmistir. LEON ve LEMON skorlarinin cut-off
degerleri, 6zgiillikk, duyarlilik, negatif prediktif degerleri ROC egrisi
grafikleri kullanilarak belirlenmistir. Tiim analizlerde 0,05°ten kiigiik p
degerleri istatistiksel olarak anlamli kabul edilmistir.

Bulgular: LEMON ve LEON skorlarinin MIDS ile korele oldugu
goriilmiistiir. Alict Isletim Karakteristigi (ROC) egrisi grafiklerinin
analiziyle LEMON i¢in 2 cut-off degeri (>4 ve >5); LEON
degerlendirmesi i¢in 1 cut-off degeri (>4) elde edilmistir. Skorlar
arasinda LEMON (>4) ve LEON en yiiksek duyarlilik ve negatif
tahmin degerlerine sahip oldugu (her ikisi de %100); LEON’un,
LEMON’dan daha yiiksek ozgiilliik gosterdigi (>4) (%96,7’ye karsi
%091,8) gortlmiistir. LEMON (=5) en yiiksek oOzgiillige (%98.,4)
ancak grup iginde en diisiik duyarlilik (%90,4), negatif tahmin degerine
(%90,9) sahip oldugu gorilmustiir.

Sonug: Elektif maksillofasiyal cerrahilerde zor hava yolu ve
entiibasyonu ongérmede LEON skorlar1 >4 oldugunda %100 duyarlilik,
%096,7 ozgiillik ve %100 negatif 6ngori degeri ile etkin bir sekilde
kullanilabilir.

Anahtar Sozciikler: Agiz ve cene cerrahisi, hava yolu degerlendirmesi,
LEON Skoru, LEMON Skoru, Modifiye Entiibasyon Zorluk Olgegi
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Introduction

Airway management can be a major concern for the
anesthesiologist, due to the possibility of encountering difficult
intubation (1). In patients undergoing maxillofacial surgeries,
securing the airway can be more challenging than other type of
surgeries owing to the fact that in the maxillofacial surgeries
the airway is involved in the surgical field. Moreover, difficult
intubation is an important issue in anesthesia practice as it can
lead to hypoxic brain injury, which is the most important cause
of anesthesia-related morbidity and mortality (2,3).

Difficult airway was defined by the “American Society of
Anesthesiologists Task Force on Management of The Difficult
Airway” as the clinical scenario in which a conventionally trained
anesthesiologist faces difficulty with facemask ventilation of the
upper airway, tracheal intubation or both. The task force strongly
recommends the availability of at least one additional anesthesia
personnel and preoxygenation before initiating the airway
management in case of a known or suspected difficult airway.
There are several airway management strategies (e.g., awake
fiberoptic intubation, Intubating Laryngeal mask airways) that
can be discussed if difficult airway was anticipated beforehand
(4). Therefore, it is imperative to predict the difficult airway and
be prepared.

Various scoring systems can be used to evaluate the difficult
intubation. The intubation difficulty scale is a quantitative scale
that can objectively compare the complexity of orotracheal
intubations (5). The scoring system was modified for nasotracheal
intubations in a more recent study and has been named as
modified intubation difficulty scale (MIDS) (6). The LEMON
score is one of the most popular scoring systems described to
evaluate difficult intubation due to its easy usability (7). The
LEMON mnemonic Look—Evaluate—Mallampati—
Obstruction—Neck mobility components.

includes

In this study, MIDS was used as a measure of actual intubation
difficulty and it was aimed to evaluate the usability of the
traditional and a modified version of the LEMON score in
predicting the difficulty of intubation in oral and maxillofacial
surgery patients by studying the correlation between each score
and the MIDS. Moreover, secondary outcome of this study is
to determine the most relevant cut-off values by comparing the
sensitivity, specificity and negative-predictive values.

Material and Methods

Patients

After the approval by the local ethics committee (protocol
number 21071282/05099) in accordance with the Declaration
of Helsinki, the records of 72 patients who had undergone oral
and/or maxillofacial surgery under general anesthesia with
nasotracheal intubation between September 2019 and March
2020 were reviewed retrospectively (Figure 1).
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Assessed for eligilibity (n = 97)

Excludad (n = 25)

+ =18 years of age (n = 5)

* >80 years of age (n = 8)

« ASA (America Society of
Anesthesiologists) score 3 or
above (n = 5)

Orotracheal intubation (n = 3)
Previous alrway-related
surgery (n=4)

Allocation (n = 72) ]
l

Group D (n=11)
MIDS score > 5

Group NonD (n =61)
MIDS score <5

Figure 1. Flowchart of patients included in this study.

Data Collection

The same anesthesia protocol was used in all patients by the same
anesthesiologist who was assigned to the general anesthesia
department of the facility.

LEMON and LEON Scores

Airway assessments were recorded according to LEMON and
LEON method (Figure 2). LEON scores were calculated from
the LEMON scores by omitting the Mallampati component,
therefore with a maximum of 9 points.

Anesthetic management

After routine monitoring in accordance with the ASA standards
(Electrocardiography (ECG), non-invasive blood pressure and
pulse oximetry), anesthesia was induced with propofol (1.5-2 mg/
kg), lidocaine (1 mg/kg) and fentanyl (1 mcg/kg) intravenously
(i.v.). Muscle relaxation was achieved with rocuronium bromide
(0.6 mg/kg). After mask ventilation with 2.0% sevoflurane in
100% oxygen, nasotracheal intubation was performed with a spiral
endotracheal tube which was softened in hot water (approximately
40°C) and lubricated with gel (Internal diameter 5.5-6.0 for women
and 6.5-7.0 for men). Anesthesia then maintained with sevoflurane
(2%) and remifentanil (0.2-0.5 mcg/kg/min i.v. infusion).

Modified Intubation Difficulty Scale (MIDS) recording

Seven evaluation criteria in the MIDS (Figure 2) that were defined
in line with the previous literature on the nasotracheal intubation
(5,6) were recorded by the anesthesiologist immediately after
each intubation. Intubation difficulty is defined according to
the sum of N1 to N7 (MIDS=0= >ideal; MIDS=1-5= >slight
difficulty; MIDS >5=>major difficulty). Patients were allocated
into two groups according to whether intubations were with
ideal or slight difficulty (group non-difficult [NonD]); MIDS <5)
or major difficulty (group Difficult [D]; MIDS >5).
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LEMON Evaluation chart Points Modified Intubation Difficuity Scale (MIDS) recording
Look externally Paramater Score | Calculation
Facial trauma 1
Larger incisors 1
The number of endotracheal intubation attempts >1 N1 Every additional attemp add 1 point
Beard or moustache i
The number of endotracheal intubation practitioners >1 N2 Each additional anesthesiologist add 1
Large tongue 1 point
Evaluate
Inter-incisors distance < 3 fingerbreaths 1 If the first attempt failed, the number of alternative
§ | oo 1 intubation techniques N3 Each tecnique adds 1 point
lyoid-to-mental distance ingerbreal Cormack-Lahane grade® N4 grade 1 = score 0, grade 2 = score 1,
Tyroid-to-hyoid distance < 2 1 | grade 3 = score 2, and grade 4 = score
Mallampati score N5 =
Score 3 1 The lifting force applied during laryngoscopy 0 = if little effortis necessary, 1 = if
N6 there is a need for an increased liting
Obstruction The need to apply external laryngeal pressure for force
Obstruction signs include any condition causing airway obstruction 1 optimized glottic appearance T Tm——
such as peritonsillar abcess, upper airway trauma, i pressure was applied
epiglottitis, or sleep apnea The techniques to aid intubation 0 = none, 1 = cuffinflation or use of
Neck mobility Magill forceps
Limited neck mobility 1
Total Score 10

*Cormack — Lehane grade of laryngoscopy view (grade 1, vocal cords are fully visible, grade 2, only

LEON scores are calculaled from LEMON scores by omiting the points from | | arytenoids are visible; grade 3, only epiglottis is visible; and grade 4, epiglottis is not visible)
Mallampati component

Figure 2. Evaluation charts.

Statistical Analysis

Data analyses were performed via SPSS software (IBM SPSS Table 1. Patients” characteristics

Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp; G(':l":“l'; )D Gr‘zl'l‘i’ﬁ'i‘)’“]) P value
2016). Kolmogorov-Smirnov test was the preferred test for Age (years) 27 (20-53) 28 (2041) 0.99]
normality. Independent samples t-test and Mann Whitney U | Gender (%)

test were used for the analysis of continuous variables. On the Male 5 (45.45) 31 (50.82) Chi test 1,00
other hand, for comparing categorical variables, Chi-square and | Female 6 (54.55) 30 (49.18)

Fisher’s exact tests were performed. In this study we also tested g:g::((ii)) 71662652;982) 6156 2(455;9772) 8'1: z:

a modified version of LEMON score in which “Mallampati” *Bl\il (kg/m?) 27 546.0 23,9440 0.012°
parameter was omitted (LEON). Correlations between scores  xga score (%)

(LEON vs. MIDS and LEMON vs. MIDS) were analyzed using 1 5(45.45) 33 (54.10) ChE test 0746
Spearman’s rank correlation. A receiver operating characteristic 2 6(33.33) 28 (45.90) )

(ROC) curve plots were used to determine possible cut-off ~ *p<0.05 is considered statistically significant.

1 d ificit itivi d t dicti 1 “ Mann-Whitney U test; values are expressed as median (25th—75th interquartile range).
values ang SpecHiCity, Senst IVIty and negatrve-predictive values P Independent Samples t test; values are expressed as mean + standard deviation.
for LEON and LEMON scoring systems. In all analyses, p

values less than 0.05 were considered statistically significant.

% LEMON
E G} "~ O LEON
: . LEMON

Results // “-. LEON

The data of 72 patients were analyzed in this study and 11 of
them were fitted in the D group (MIDS >5), while 61 patients
were allocated into the NonD (MIDS <5) group. Patients’
characteristics including demographic information, body mass
indexes (BMI) and ASA scores were demonstrated in Table 1.
All parameters were comparable between the groups except for
BMIL. Patients in the group D had statistically higher BMI scores
than the patients in the NonD group (27.5£6.0 vs 23.9+4.0;
p=0.012).

MIDS scores

Both LEMON and LEON scores were strongly correlated o : i i
with the MIDS score (Spearman’s correlation coefficients: HEMONTLEON scores

0.825, p<0.001; 0.815, p<0.001, respectively; Figure 3). After  Figure 3. Correlations of LEMON and LEON scores with MIDS score.
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the analysis of ROC curve plots, 2 cut-off values (>4 and >5)
for LEMON score and 1 cut-off value (>4) for LEON score
were selected for further calculations of sensitivity, specificity
and negative-predictive values which were shown in Table 2.
Among the scores, LEMON (>4) and LEON tests had the
highest sensitivity and negative-predictive values (both 100%),
however LEON test showed slightly higher specificity than the
LEMON (>4) test (96.7% vs 91.8%, respectively). On the other
hand, LEMON (>5) test had the highest specificity (98.4%) but
the lowest sensitivity (90.4%) and negative-predictive value
(90.9%) among the group.

Table 3 demonstrates the percentages of each parameter of the
LEMON score between the groups. All patients from the group
D and only 4.9% of the patients from the group NonD had hyoid-
to-mental distance <3 fingerbreadths (Fbs) and tyroid-to-hyoid
distance <2 Fbs (p<0.001). 20 patients from the NonD group and
10 patients from the D group had Inter-incisor distance less than
3 Fbs, (32.8% vs 90.9%, respectively; p<0.001). Patients with
large incisors and tongues were higher in number in the D group:
72.7% vs 13.1% ; 90.9% vs 29.5%, respectively (p<0.001).
All patients with a facial trauma were allocated in the NonD
group, the difference was not significant (p=0.342). 45.5% of the
patients in the D group and 21.3% of the patients in the NonD

Table 2. Sensitivity, specificity, and negative predictive value of
LEMON scores with different cut-off values and LEON score

Scores Negative predictive
(cut-off value) Sensitivity (%) | Specificity (%) value (%)
LEMON (>4 p*) 100 91.8 100
LEMON (=5 p) 90.9 98.4 98.4

LEON (>4 p) 100 96.7 100

* p, Points.

Table 3. Percentages of each parameter of LEMON score

Group
Criteria, n (%) Overall Group D NonD P* value
L Facial trauma 10 (13.9%) 0 10 (16.4%) | 0.342
Large incisors 16 (22.2%) | 8(72.7%) | 8 (13.1%) | <0.001
Beard or moustache 0 0 0
Large tongue 28 (38.9%) | 10 (90.9%) | 18 (29.5%) | <0.001
E Inter-incisor distance 30 (41.7%) | 10 (90.9%) | 20 (32.8%) | <0.001
<3 Fbs
Hyoid-to-mental distance | 14 (19.4%) 11 (100%) | 3 (4.9%) | <0.001
<3 Fbs
Thyroid-to-hyoid distance | 14 (19.4%) | 11 (100%) | 3 (4.9%) | <0.001
<2 Fbs
M Mallampati score >3 18 (25%) | 5(45.5%) ' 13 (21.3%) | 0.128
O Obstruction signs 5(6.9%) | 3(27.3%) | 2(3.3%) 0.023
N Limited neck mobility 4(5.6%) | 3(27.3%) | 1(1.6%) 0.01

* p value for Fisher’s exact test, p<0.05 is considered statistically significant.

Fbs: finger breadths.

Group NonD indicates patients with MIDS scores <5 and group D indicates patients
with MIDS scores >5

Obstruction signs include any condition causing airway obstruction such as peritonsillar
abeess, upper airway trauma, epiglottitis, or sleep apnea.
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group had a Mallampati score 3 or higher (p=0.128). The D
group had 3 patients with obstruction signs and also the same
number of patients with limited neck mobility. The NonD group
had 2 patients who showed obstructions signs and 1 patient with
limited neck mobility.

Discussion

In the present study, our aim was to determine the predictive
values of LEMON and LEON scores by testing the correlations
of each scoring system with the MIDS scores in patients
undergoing elective maxillofacial surgeries. In most of the cases
where difficult intubation was expected according to the MIDS
score (MIDS >5), the values above 4 in the LEMON and LEON
scores were observed.

Although the MIDS score is the gold standard in this evaluation,
preoperative guidance remains weak as it also includes
laryngoscopy findings. For this reason, there is a need for a test
that will guide us before the operation, and it will be useful to
know the cut-off values.

Various scoring systems were proposed to predict difficult airway
and intubation throughout the years, the LEMON being one of
them (7). In order to predict difficult intubation, its applicability
is easier compared to the MIDS scoring system with criteria that
can be determined according to the patient’s appearance and the
finger width of the observer.

Previous studies investigating the validity of LEMON and LEON
scores were mainly conducted in the emergency departments and
only one of them proposed a cut-off value. Ji and his colleagues
investigated the relationship between LEON score and intubation
difficulty score in adult trauma patients undergoing emergency
surgery; they suggested that a patient with LEON score >3 may
show intubation difficulty (8). When we look at the literature,
we failed to find any studies evaluating the LEMON and LEON
scoring system in nasotracheal intubation. Therefore, our study
could be considered as a first study to evaluate these scoring
systems in nasotracheal intubation in the maxillofacial surgery
patient group.

Due to difficulties in assessment of Mallampati component in
the LEMON score in trauma patients admitted to emergency
departments, some authors described and studied the LEON
(Look-Evaluate-Obstruction-Neck mobility) scoring system
(8,9). On the other hand, Mallampati scores were found to have
high predicting value for intubation difficulty in patients with
orofacial tumours in a study conducted by Akadiri et al. (10).
After consideration of these studies, we decided to look into
both LEMON and LEON scores in our selected patient group.
Moreover, in the study by Akadiri et al. (10) the actual difficulty
of intubation was defined by using an algorithm based on the
number of attempts and performer’s experience in the field. In
the present study we preferred using MIDS scores validated for
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nasotracheal intubations by previous studies, this enabled us to
conduct correlation analyses similarly as the study by Sung-Mi
et al. (5,6,8).

In the analysis of patient characteristics, only BMI scores
between the groups were found statistically different (Group D:
27.546.0 vs Group NonD: 23.94+4.0; p=0.012). Previous studies
found that higher BMI scores were associated with intubation
difficulty (11,12). Moreover, in the MOANS scoring system
proposed for predicting airway and intubation difficulty, the “O”
stands for “Obstruction or Obesity” suggesting the presence
of redundant soft tissue could be a cause of obstruction (7).
Therefore, our results support previous findings and high BMI
scores in the maxillofacial surgery patient group should be
considered as a risk factor for difficult intubation.

In the present study, patients with intubation difficulty were
more likely to have “large incisors”, “large tongue” and
reduced “inter-incisor”, ‘“hyoid-to-mental” and “thyroid-to-
hyoid” distances (Table 3). Similarly, Reed and colleagues
demonstrated that patients who had “large incisors” or reduced
“inter-incisor” and “thyroid-to-hyoid” distances were more
likely to have poor laryngoscopic views (Cormack-Lehane
grade 2, 3, 4) (13). On the contrary, Ji and colleagues found that
thyroid-to-hyoid distance was not an independent predictor of
intubation difficulty and attributed those findings to the usage of
video laryngoscopes (8).

Although facial trauma is a component of LEMON scoring
system, our study failed to support its contribution to the
intubation difficulty as all patients with a facial trauma were
fitted in the NonD group. In a study conducted in the emergency
department by Soyuncu and colleagues, percentages of facial
trauma in the groups were found similar (15.1% in the difficult
group; 12.5% in the easy group) (14). Furthermore, in another
study also conducted in the emergency department, 27.8% of
patients in the not difficult group, and 28.1% of the patients
in the difficult group had facial trauma (8). As these previous
studies’ findings support our study, we suggest that, facial
trauma component in the LEMON scoring system needs more
clear definition and should be further investigated. Moreover,
the decrease in the sensitivity percentages when the cut-off value
for LEMON score changed from 4 to 5 could be attributed to the
facial trauma component of the scoring system.

In the present study, 45.5% of the patients in the D group had a
Mallampati score 3 or higher, whereas the percentage was only
21.3% in the NonD group. However, the difference was not
significant (p=0.128). Moreover, in our study, both LEMON and
LEON scores were strongly correlated with the MIDS scores
(Spearman’s correlation coefficients: 0.825, p<0.001; 0.815,
p<0.001, respectively). As unanticipated difficult airway could
lead to life threatening complications like hypoxic brain injury
even death, the suggested test predicting difficult airway should
have zero false negative rate (100% negative predictive value) in
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order to not miss any difficult airways and be unprepared (2,3). In
our study, we calculated the sensitivity, specificity and negative-
predictive values of two predictive tests with three cut off values
(LEMON >4, LEMON >5 and, LEON >4). Both LEMON >4
and LEON >4 had 100% sensitivity and negative-predictive-
values. However, since LEON >4 showed slightly higher
specificity than LEMON >4 (96.7% vs 91.8%, respectively), we
suggest that LEON scoring system with cut off value >4 can be
used effectively in elective maxillofacial surgery.

There are several limitations to this study. First, a retrospective
study design and a relatively small sample size could have
contributed the results. Although, LEMON, LEON and MIDS
scores were self-reported and could be unreliable; having
the same operator for all the process involved eliminated the
performance bias. Moreover, for the recall bias, the scoring
systems were already implemented in routine practice and also
MIDS scores were recorded immediately after the intubation
process. Second, the present study did not include emergent
surgeries and acute trauma patients. Therefore, the results could
not be attributed to all maxillofacial surgeries.

Conclusion

LEON scores >4 can be effectively used with a 100%
sensitivity, 96.7% specificity and, 100% negative-predictive-
value for predicting difficult airway and intubation in elective
maxillofacial surgeries.
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Effects of Visual Field Changes on Gait and Balance
Gorme Alani Degisimlerinin Yiiriime Analizi Uzerindeki Etkisi
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ABSTRACT

0z

Introduction: The vision provides proprioceptive information about
the relative positions of the movements of the body compared to the
environment or a body portion. We aimed to see the effect of visual
field changes on gait and balance to obtain results for proprioceptive
power of vision and to determine whether there was any difference in
visual information between the hemispheres.

Material and Method: Our study was conducted with 50 male
subjects. The dominant extremity of the subjects were questioned. To
measure gait and stance, we used © FDM System Type FDM 1,5 and
Win FDM computer program. First, the normal gait and balance were
measured. Then, the subjects were given a trial frame, half covered with
black cardboard paper; and the measurements were repeated with up,
down, right and left closed. The statistical significance limit was set at
p <0,05.

Results: The changes in the visual field affected the balance, especially
in the medial — lateral direction, and the left (dominant) hemisphere
was more affected. There were differences in visual field changes
between right and left hemisphere. It was seen that the lower part of the
peripheral visual field was very important in gait.

Conclusion: More comprehensive studies are needed to better
understand the difference between visual field changes and right — left
hemisphere. The part where we close the right — left visual field of our
study can be considered as the first study in literature as far as we can
see.

Keywords: Visual field, proprioception, gait analysis, stance analysis

Giris: Gorme, ¢evreye veya bir viicut boliimiine kiyasla viicudun gesitli
kisimlarmin hareketlerinin pozisyonlar1 hakkinda propriyoseptif bilgi
saglamaktadir. Caligmamizda gorme alani degisikliklerinin yiirtime
ve denge tizerindeki etkisini gormek, gérmenin propriyoseptif giiciine
yonelik sonuglar elde etmek ve her iki hemisfer arasinda gorsel bilgiyi
degerlendirme yo6niinde fark olup olmadigini saptamayi hedefledik.

Gerec ve Yontem: Yaptigimiz ¢alisma 18-25 yas araliginda 50 erkek
denegin katihmi ile gergeklestirildi. Deneklerin boy ve kilo dlgtimleri
yapildi, dominant ekstremite tarafi sorgulandi. Deneklerin yiirime ve
statik denge analizleri Zebris © FDM System Type FDM 1,5 ve WinFDM
bilgisayar programi kullanilarak gergeklestirildi. Deneklerin ilk olarak
normal yiiriiytisleri ve dengeleri olgiildii. Sonra deneklere yarisi siyah
mukavva kagidi ile kapatilmis olan gozliik cami deneme gercevesi verildi
ve olctimler asagi, yukari, sag ve sol kapali olarak tekrarlandi. Elde edilen
verilerin istatistiksel analizi igin SPSS 20 programi kullanilds. Istatistiksel
anlamlilik smir1 p <0,05 olarak belirlendi.

Bulgular: Calismamizin verileri degerlendirildiginde gérme alaninda
yapilan degisiklikler ile yiirlime parametreleri arasinda belirgin fark
oldugu goriildii. Kelebek diyagraminda gorilen degisiklikler igin
daha fazla caligma gerektigi diistiniildii. Gorme alan1 degisikliklerinin
dengeyi Ozellikle medial — lateral yonde etkiledigi ve sol (dominant)
hemisferin gérme alani degisikliklerinde daha fazla etkilendigi goriildii.
Hemisferler arasinda gorme alaninda yapilan degisikliklerde farklar
oldugu saptandi. Periferik gérme alaninin alt kismimmn yiiriimede
oldukc¢a 6nemli oldugu gortildi.

Sonu¢: Gorme alani degisiklikleri ile sag—sol hemisfer arasindaki farkin
daha iyi anlasilabilmesi i¢in daha kapsamli ¢alismalar yapilmasi gereklidir.
Calismamizin sag—sol goérme alanini kapatarak yaptigimiz kismu literatiirde
gordiigtimiiz kadartyla yapilan ilk ¢alisma olarak kabul edilebilir.

Anahtar Sozciikler: Gorme alani, propriyosepsiyon, yiriime analizi,
denge analizi

Cite this article as: Neder K, Cigal BS. Effects of Visual Field Changes on Gait and Balance. YIU Saglik Bil Derg 2022;3:39-46.

Introduction

The term proprioception was first described by Charles level, is effective in the regulation of internal organs, balance
Sherrington in 1906 as “perception of the position of the and regulation of locomotor activities (1). Mechanoreceptors
body or body parts as well as joint and body movements” responsible for perception of proprioceptive information are
(1,2). Proprioception, which generally acts on a subconscious  found mainly in muscle, tendon, ligament and joint capsule; while
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it is assumed that the mechanoreceptors in the subcutaneous
tissue and fasciae are related to tactile sensation and serve as an
additional source for carrying proprioceptive information (3,4).

Proprioception has been shown to be impaired in cases where visual
information is incorrect (vision defect or vision impaired glasses,
etc.) or in the absence of complete visual stimulation (5,6).

Visual stimulation provides information about the events and
objects in the environment as well as information about the
relative positions of various parts of the body compared to the
environment or part of the body. Therefore, vision is both an
exteroceptive and a proprioceptive experience (6,7).

When a healthy individual wants to describe any part of the body
relatively, it combines visual stimulation with proprioceptive
information from that part of the body. It is very difficult for
an individual to act with full accuracy without having visual
information about the environment. For this reason, the
individual strengthens the proprioception by making use of the
exteroceptive effect of vision (6-8).

According to the researches, while the proprioceptive senses provide
information for the stimuli coming from within the body, the visual
sense provides information for the stimuli coming from outside
the body. However, information from both senses comes together
at a certain level and work together. How these two systems work
together, one of which compiles information from the outside and
the other from the inside, has not been fully clarified (7).

The aim of our study is to see the effects of visual field changes
on gait and balance, to obtain results for the proprioceptive
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power of vision, and to determine whether there is a difference
in evaluating visual information between both hemispheres.

Method

Before starting the measurements, ethical approval was received
from Trakya University Faculty of Medicine Scientific Research
Ethics Committee dated 02.04.2018 and numbered 06/02. Our
study was carried out with the participation of 50 male volunteers
between the ages of 18-25. Volunteers were selected exclusively
for male gender in order to homogenize changes between male
and female gender gait analysis. Volunteers who have any diseases
that can effect vision, balance and gait were excluded.

Patterns of gait and balance analysis were determined using
the force platform Zebris©O, FDM System Type FDM 1,5
and WinFDM computer program. The force platform and the
WinFDM computer program are interconnected systems that
can measure the balance and gait analysis of a person standing
in an upright position by detecting force distributions.

Gait analysis

Gait analysis was performed five times for each volunteer. In
the first measurement, no changes were made in the visual field
and normal gait was measured. For later measurements, the
volunteers were given an Oculus trial frame. The trial frame was
specially adjusted to the distance between the two eyes of each
volunteer. Each part of the trial frame were divided into two
equal parts. While one half of the frame is closed with a black
cardboard, the other half is left open (Figure 1). After the first

Figure 1. Oculus trial frame. The trial frame was specially adjusted to the distance between the two eyes of each volunteer. Each part of the trial frame
were divided into two equal parts. While one half of the frame is closed with a black cardboard, the other half is left open. After the first measurement
without trial frame; the right, left, down and up halves of the trial frame were closed for both eyes, respectively, and the measurements were repeated.
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measurement without trial frame; the right, left, down and up
halves of the trial frame were closed for both eyes, respectively,
and the measurements were repeated. During gait analysis,
volunteers were asked to walk on the platform at their natural
speed, with eyes open, standing upright, eyes facing straight
ahead, and arms freely swinging on both sides of the body.

Balance analysis

Static balance analysis was performed ten times for each
volunteer. Five of the balance analysis lasted 30 seconds
while the other five were 60 seconds. The first of each 30 and
60 seconds balance analysis was without trial frame, and the
remaining four were with glasses. Measurements made with
trial frame were performed by closing the right, left, down and
up halves, respectively, as in gait analysis. Subjects stood still
on the force platform with both upper limbs extending forward,
with their eyes open and facing straight ahead and looking at a
visual placed at eye level.

Figure 2. The force platform Zebris©, FDM System Type FDM 1,5 and
WinFDM computer program.

Figure 3. Gait analysis
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Figure 4. Stance analysis
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Statistical analysis

Results are shown as mean + standart deviation and number (%). The
suitability of quantitative data for normal distribution was tested with
the Shapiro-Wilk test. ANOVA test was used for the comparison of
five different measurements with normal distribution, and Freidman
test was used for comparion of those without normal distribution. In
the comparison of the 30 and 60 second measurements, paired t test
was used for variables with normal distribution and Wilcoxon test
was used for those without normal distribution. P<0,05 value was
accepted as statistical significance limit value.

Results

While 45 of the subjects were right dominant, 5 were left
dominant. Average values and standart deviations of the
anthropometric data of the subjects are given in Table 1.

Table 1. Demographic and anthropometric features of subjects.

Volunteers (n:50)
Age (year) 20,14+1,41
Height (cm) 178,57+£5,21
Weight (kg) 76,08+9,7
BMI (kg / m?) 23,8542,79

BMI: Body mass index.
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The normal (N), left closed (LC), right closed (RC), down closed
(DC) and up closed (UC) measurements were compared.

There was a significant difference between some groups in gait
analysis data (Table 2).

A significant difference was observed between some groups in
the parameters of the 30-second and 60-second static balance
analyzes (Table 3 and 4).

The data obtained from the 30 ve 60 second static balance
analyzes that showing the same parameter were compared as a
group. There was a significant difference between some groups
(Table 5).

Discussion

We aimed to investigate the effects of changes in visual field
on gait and balance, and the relationship of this effect with
proprioception. There are studies conducted with many different
methods investigating the effect of vision on gait and balance
(9-17). We preferred to perform the gait and balance analysis
with the force platform. We used the trial frame to create visual
field changes.

The step length was the lowest measured as DC. There was a
significant difference in left step length between RC-DC; and in
right step length between LC-DC.

The lowest measured value for stride length was in DC. The
highest difference was between N-DC. Also, there was a
significant difference between RC-DC.

Hallemans et al. (9) investigated how vision deficiency affects
gait. They made two groups, one including healthy subjects and
the other one including subjects with visual defects. Healthy
subjects were measured without glasses first, and then with
glasses covered with black tape. In this way, it was desired to
create an artificial blindness. They found that individuals with
visual defects showed shorter stride length. The same result
was observed in the subjects, which were measured by creating
artificial blindness. The subjects with artificial blindness also
experienced a decrease in gait speed and cadence.

Pilgram et al. (10) performed a gait analysis on the gait platform.
The subjects walked on the platform with a black neck brace
which extended to their eye level. In this way, the subjects could
not see the platform in front of them and their own bodies.
As a result, they found that step and stride length decreased
significantly. They find no significant change in cadence.

In our results, both step and stride length were found to be the
lowest in DC. The highest step and stride length value were
found in N. This shows that step and stride length was shortened
in all measurements where we changed the visual field. This was
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Table 2. Gait analysis data of groups.

N LC RC DC ife P
p <0,001 (N-DC)
LSL 59,46 £6,12 58,76 6,24 58,94 46,7 57,46 £6,22 59,06 £6,42 p=0,023 (RC-DC)
p <0,001 (UC-DC)
p=0,01 (N-DC)
RSL 60,18 £5,34 59,94 £5,32 59,78 £5,8 58,42 4539 60,12 £5,55 p=0,033 (LC-DC)
p=0,001 (UC-DC)
LST 0,59 0,53 0,59 £0,39 0,59 +0,46 0,6 +0,39 0,58 £0,39 p <0,001 (UC-DC)
p = 0,006 (N-UC)
RST 0,59 £0,45 0,58 +0,31 0,58 £0,41 0,59 0,39 0,58 0,36 p=0,018 (LC-DC)
p <0,001 (UC-DC)
LLR 13,57 +1,74 13,61 £1,54 14,01 £2,1 14,05 1,64 13,74 £1,51 p =0,033 (N-DC)
RLR 13,39 £1,54 13,56 £1,69 13,59 £1,78 13,59 £1,6 13,45 £1,57 -
=0,01 (N-DC
LSS 36,33 41,81 36,08 1,91 35,31 £3,69 35,6 +1,74 36,1 41,82 pp= 0.041 ((UC_D)C)
RSS 36,79 +1,82 36,52 +1,69 36,89 2,22 36,49 £1,67 36,59 £1,65 -
LPS 13,32 £1,54 13,6 +1,66 14,07 3,88 13,62 £1,56 13,46 £1,57 -
=0,005 (N-DC
RPS 13,42 1,68 13,58 +1,54 13,77 £1,61 13,97 £1,64 13,6 £1,52 pp: 0,029 (EJC_DC))
LS 36,67 £1,8 36,6 £1,72 36,38 43,13 36,56 +1,64 36,61 £1,6 B}
RS 35,93 +1,84 35,91 41,92 35,12 43,62 35,5 43,64 35,77 1,77 }
TDS 26,88 +3,08 27,02 +3,04 2748 43,18 27,69 £3 27,18 £2,87 p = 0,048 (N-DC)
p=0,001 (N-DC)
SL 119,48+10,93 118,4 £11,06 118,5 £12,11 115,8 £10,99 119 £11,37 p=0,031 (RC-DC)
p <0,001 (UC-DC)
p = 0,044 (N-UC)
=0,001 (LC-DC
ST 1,2 40,09 1,18 0,06 1,19 0,07 1,2 0,07 1,17 £0,07 g= 0,022 ERC_DC;
p <0,001 (UC-DC)
p=0,024 (N-UC)
Cad 50,3 43,51 50,9 +2.85 50,84 3,29 49,96 +3,14 51,3 42,96 gi gzgg; 8{838
p<0,001 (UC-DC)
p=0,011 (N-DC)
Velo 3,6 40,46 3,61 0,39 3,6 40,43 347 40,41 3,65 £0,43 p = 0,001 (LC-DC)

p=0,002 (RC-DC)

p <0,001 (UC-DC)

N: Normal, LC: Left closed, RC: Right closed, DC: Down closed, UC: Up closed, LSL: Left step length (cm), RSL: Right step length (cm), LST: Left step time (sec), RST: Right step
time (sec), LLR: Left load response (%), RLR: Right load response (%), LSS: Left single support (%), RSS: Right single support (%), LPS: Left pre-swing (%), RPS: Right pre-swing
(%), LS: Left swing (%), RS: Right swing (%), TDS: Total double support (%), SL: Stride length (¢cm), ST: Stride time (sec), Cad: Cadence (step/min), Velo: Velocity (km/hr).

Table 3. Data for 30 second static balance measurements.

N LC RC DC ucC p
Lomia 6,07 42,55 7,03 £3,39 7,15 42,73 6,56 3,01 6,82 2,96 -
Lomaa 12,68 +4,34 1527 £9,51 16,27 £9,85 14,17 £7,29 15,34 £8,22 -
Area 64,14 £41,93 94,06 £96,49 101,1 485,27 84,26 485,15 92,07 £92,23 -

p=0,011 (N-DC)

p=0,001 (N-UC)

p <0,001 (N-LC)

p <0,001 (N-RC)

N: Normal, LC: Left closed, RC: Right closed, DC: Down closed, UC: Up closed, Lomia: Length of minor axis (mm), Lomaa: Length of major axis (mm), Area: %95 confidence elipse
area (mm?), COP: Center of pressure path length (mm).

cop 241,9 +49,21 278,3 £62,69 287,5 £76,17 271,29 £70,62 278,0 £98,74

Table 4. Data for 60 second static balance measurements.

N LC RC DC uc P
p=0,015 (N-UC)
. p <0,001 (N-RC)
+ +
Lomia 6,7442,62 7,97+4 8,54+3,72 7,85+4,02 8,11+3,84 p=0,015 (DC-RC)
p=10,032 (RC-LC)
Lomaa 14,89+5,31 16,72+6,1 17,07+6,46 16,51+7,94 17,01%6,76 -
p=0,019 (N-LC)
+. + + + +
Area 84,7+59,75 114,12+86,68 127,58+105,43 120,54+141,68 120,42+106,96 p = 0,004 (N-RC)
p < 0,043 (N-DC)
p=0,001 (N-UC)
+ + + == +
cop 489,58+100,38 554,74+142,04 560,19+148,25 548,14+206,2 555,21+156,81 <0001 (N-LC)
p<0,001 (N-RC)

N: Normal, LC: Left closed, RC: Right closed, DC: Down closed, UC: Up closed, Lomia: Length of minor axis (mm), Lomaa: Length of major axis (mm), Area: %95 confidence elipse
area (mm?), COP: Center of pressure path length (mm).
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Table 5. P values regarding to comparison between 30 and 60 second
balance analysis.

N LC RC DC ucC
Lomia 0,044 0,017 0,007 0,003 0,002
Lomaa 0,004 0,026 0,022 0,017 0,038
Area 0,011 0,023 0,016 0,001 0,003
CcOopP <0,001 <0,001 <0,001 <0,001 <0,001

N: Normal, LC: Left closed, RC: Right closed, DC: Down closed, UC: Up closed,
Lomia: Length of minor axis (mm), Lomaa: Length of major axis (mm), Area: %95
confidence elipse area (mm?), COP: Center of pressure path length (mm).

most significantly seen as DC. This result is compatible with the
studies in the literature (9,10).

Mullie et al. (11) examined the proprioceptive role of gait in
21 volunteers (12 healthy and 9 hemiparesis individuals). As a
result, they did not observe a change in step length and time in
both dominant and non-dominant legs. In our study, when we
close the left side of the trial frame, we prevent or decrease the
right hemisphere’s access to proprioceptive information from
vision. As similar, when we close the right side, we prevent or
decrease the left hemisphere’s access. When we affect the right
hemisphere, we found out that left step length has decreased,
and when we affect the left hemisphere, right step length has
decreased. This suggests that the proprioceptive power of vision
reaching the hemispheres is effective in gait. Unlike Mullie et al.
(11), we think that we may have found this difference because
we are blocking visual information.

In our study, cadence was measured at the lowest as DC and
the highest as UC. Therefore, the most difference was between
DC-UC. Cadence defines the number of steps taken, tempo, for
one minute. In contrast to Pilgram et al. (10), our study showed
changes in cadence when the person did not see the platform and
their body. Also measuring the highest cadence in UC indicates
that the tempo has increased. We suggest that the subjects focus
more on the platform when they are at UC state, because the
lower peripheral visual field is more activated.

Graci et al. (12) reported that peripheral vision is very important
in terms of recognizing and evaluating the environment, and
many parameters such as step length and velocity are affected
by peripheral vision in gait analysis. If we divide the peripheral
field into two parts as upper and lower, Marigold and Patla (13)
said that the lower peripheral visual field is very important in
daily life.

Step and stride time were found to be higher in N and DC
significantly. The most significant comparison was between
DC-UC. There was also a significant difference between LC-
DC in step time on the right lower limb.

The step time increased with DC state. Since the step time
increased, we expected swing and pre-swing phase to be
increased as well. There was no increase in the swing phase, but
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an increase in pre-swing phase was observed on the right lower
limb in DC state. This indicates that the subject spends more
time on the ground in DC state.

In the UC state, our study showed the opposite result. In UC
state, step time, stride time and pre-swing phase were found
to be the lowest. This means that the subject had less contact
with the ground. From this result, we can say that when the
subject does not see the platform (DC state), pre-swing phase
is increased and therefore increases the step time; and when
the subject focuses more on the platform (UC state), pre-swing
phase is decreased and thus decreases the step time.

The load response increased on the left lower limb compared to
N. Single support phase decreased in DC state on the left lower
limb. This decrease was the most significant between N-DC.
Total double support was found higher in DC state.

Both feet are in contact with the ground during the load response
and the total double support. The fact that these two phases
are high in DC means that the time the feet contact the ground
increases. The single support is the phase where one foot is in
contact with the ground and the opposite foot is in the swing phase.
The fact this is low in DC indicates that the subject spends less
time on one foot in DC state. The load response and single support
phases were also found significant only on the left lower limb
in DC state. This indicates that the person is especially affected
by these two parameters on the left side. This made us think of
hemisphere dominance. %90 of the subjects who participated in
our study were left hemisphere dominant. We think people give
more weight to the dominant hemisphere side, that is, to the right
side in DC state. Further clarification of the role of hemispheres
role in gait in the literature will support this idea.

There are many studies supporting the decrease in the velocity of
subjects with visual impairment (9, 14, 18-21). In our study, the
velocity was seen to be decreased in DC. The highest velocity
was observed in UC. The reason for the decrease in velocity
in DC may be due to the subject not seeing the platform. The
reason we found velocity increased in UC can be because the
subject focuses on the platform and the lower peripheral visual
field is more active. The views of Marigold and Patra about
the lower peripheral visual field support the results we found
regarding the velocity. Our study is also correlated with other
studies on velocity in the literature (9, 14, 18-21).

The COP was seen highest as RC and the lowest as N in the
30 and 60 second balance measurements. In addition, it was
seen that COP increased significantly in all measurements
compared to N.

In our study, we prevented or considerably decreased the left
hemisphere obtaining visual information while in RC state. The
fact that COP is most affected in RC means that COP is more
displaced. Which means, COP is more variable in RC.
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Pérennou et al. (22) suggested that with patients with stroke,
balance disruptions are related to which hemisphere the lesion
is located in the brain. Bohannon et al. (23) found that lesions
located in the right hemisphere have especially impaired balance.
Laufer at al. (24) reported that the improvement after stroke was
%60 in patients holding the left hemisphere and %37 in patients
holding the right hemisphere. Bonan et al. and Manor et al.
(25,26) found that stroke patients holding the right hemisphere
are more dependent on visual information to keep balance.

Our study does not comply with the studies presented on the
dependence of the right hemisphere on visual information (15,
22-29). On the contrary, our results showed the most significant
difference in RC state, that is, when the left hemisphere was impaired.
It is noteworthy that the vast majority of the studies presented in
the literature are on chronic diseases. Contrary to studies in chronic
stroke cases, we created a short-term and acute visual impairment.
Despite this, we found a significant difference in RC state. When
we prevent or considerably reduce the proprioceptive power of
visual information, even in an acute condition, we have seen the
balance is affected even though the subject compensates it with
somatosensory and non-visual proprioceptive senses. Although this
effect was mostly seen in the right hemisphere in the literature, it
was found in the left hemisphere in our study. We think the reason
for this might be hemisphere dominance.

When the 30 and 60 second measurements were compared, the
parameters of length of minor axis, length of major axis, %95
confidence elipse area and COP increased in 60 second balance
measurements in all comparisons.

Le Clair et al. (16) compared balance measurement times
with the force platform. They measured the subjects with their
eyes open and closed both in the normal standing position and
Romberg stance. They repeated these measurements at 10, 20,
30, 45 and 60 seconds each. As a result, they obtained significant
differences between vision and balance.

Le Clair et al. (16) stated that as the duration of the balance test
increases, the oscillations of the subjects increase on the platform
and accordingly there is more change COP. They therefore
reported that prolonged measurement may be less reliable. They
also found that balance was more affected during short test times
(10 sec) with eyes closed. They suggested that, as the reason of
this, the subjects adapted to the lack of vision as the test duration
was extended. They said that the balance analysis lasting 10
seconds is an insufficient time to demonstrate this adaptation
and is therefore the least reliable. They suggested that the most
reliable balance measurement time was 20 and 30 seconds.

When we compare the 30 and 60 second balance measurements,
our study is compatible with the literature (16,17). The
significant increase in length of minor and major axis in the
60-second balance analysis indicates that the COP changed in
more medial-lateral and anterior-posterior directions within
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60 seconds. In addition, the fact that the length of minor axis
parameter was only significant in the 60-second balance test
emphasizes that as the test period increases, the medial-lateral
oscillations increase as well.

In our study, %95 confidence elipse area and COP were found to be
quite high in 60 seconds analysis compared to 30 seconds. These
two parameters show that the displacement of the COP is greater
in 60-second measurements. In this way, we see that the balance
is more affected in 60 seconds measurements. This disruption also
occurred most in DC state. This shows that if the subject does not
see the platform and body, the COP displacement is greater than the
other measurements as the balance test time is extended.

Conclusion

In the literature, studies on patients with chronic stroke say that
the right hemisphere is more active in balance control. However,
contrary to the studies in the literature, we found that when we
restrict the visual information, the dominant hemisphere is more
affected on balance in healthy subjects. The decrease in step
length on the right lower limb in LC state and on the left lower
limb in RC state suggests the role of the hemispheres in vision.
The change in the load response and the single support phase on
the left lower limb, and the pre-swing phase on the right lower
limb suggests that the dominant hemisphere may have a role in
gait. The parameters affected in DC state in gait emphasize the
importance of the lower peripheral visual field. When we compare
the 30 and 60 seconds measurements, the results we obtained show
that the subject has difficulty in controlling the balance as the time
gets longer. We think that our measurements about the effect of
proprioceptive power of vision on gait and balance will contribute
to the literature in studies related to hemisphere dominance.
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ABSTRACT

Situs visserum inversus karaciger sol lob yerlesimli safra kesesi (LSG-
woSVI), nadir goriilen dogumsal bir anomalidir. Bu durum ¢ogunlukla
ameliyat sirasinda tespit edilir ve bu nedenle teknik agidan zorluga neden
olur. Olgumuz 55 yasinda kadin hasta, hazimsizlik, siskinlik sikayetleri
olan hastanin ultrasound goriintiisiinde en biiyligii 1 cm capinda
multiple taglart vardi. Ancak sol lob yerlesimi goriintiilemede tespit
edilememisti. Laparoskopide segment III altinda falsiform ligamanmn
sol tarafinda yapisik oldugu goriildii. Hastamizda total situs inversus
yoktu. Komplikasdyonlardan kaginmak igin, klasik kolesistektomiden
farkli olarak, sistik arter ve sistik kanal klipslenmeden Once safra
kesesinin antegrad karaciger yatagindan diseksyonu yapildiktan sonra
arter ve kanal klipslenmesi 6nemli bir ayrintidir. Bu olguda da biz
laparoskopik antegrad kolesistektomi ameliyatin1 basar ile uyguladik.
Post op 1. Giinde hastay1 sorunsuz olarak taburcu ettik.

Anahtar Sézciikler: Sol safra kesesi, laparoskopik kolesistektomi,
olgu sunumu, sinistrolasyon, ektopik safra kesesi

Situs viscerium inversus gall bladder located in left lobe of the liver
(LSG- woSVI) is a rare congenital anomaly. This condition is mostly
detected during surgery and therefore causes technical difficulties.
Our case is 55 year old female patient with complaints of indigestion
and bloating. In the ultrasound (USG) image, there were multiple
Stones, the largest of which was 1 cm in diamater. However, left lobe
localization could not be detected on imaging. On laparoscopy, it was
observed that the falciform ligament was adhered to the left side under
segment III. Our patient did not have total situs inversus. In oerder to
avoid complications, unlike classical cholecystectomy, artery and duct
clipping is an important detail after dissection of the gall bladder from
the antegrade liver bed before clipping the cystic artery and cystic
duct. In this case, we successfully performed laparoscopic antegrade
cholecystectomy. We discharged the patient on post op day one without
any problem.

Keywords: Left gallbladder, laparoscopic cholecystectomy, case
report, sinistrolation, ectopic gallbladder

I Cite this article as: Alyanak A, Giilen M, Bahadir E. Nadir Gortilen Sol Lob Yerlesimli Safra Kesesi Operasyonu: Olgu Sunumu. YIU Saglik Bil Derg 2022;3:47-49.

Giris

Safra kesesi literatiirde anomalisi en fazla olan organlardan
biri olarak tanimlanmistir (1). Sol tarafli safra kesesi (LSG),
%0,04 ile 1,1 arasinda degisen oranlarda insidansi bildirilen
nadir konjenital bir anomalidir (2,3). Bu anatomik varyant ilk
olarak 1886°da Hoochstetter tarafindan tanimlanmistir (4,5).
Safra kesesi normalde karacigerin segment IV ve V arasinda,
sag lobun altinda, safra kesesi fossasinda, arkada vena cava
inferior 6nde falciforum ligamenti birlestiren hayali ¢izgi von
Rex-Cantlie hatt1 izerinde bulunur. Bunun disindaki yerlesimli
safra kesesine ektopik veya anormal yerlesimli safra kesesi
denir (6). Bu durum situs inversusu olmayan hastalarda da
goriilebilir. Situs inversus olmaksizin ektopik safra kesesi iki

tipte goriiliir. Biri gercek sol tarafli safra kesesi digeri anormal
yerlesimli falsiform ligamenti nedeniyle sol tarafli goriilmesi
(7). Gergek sol taraf safra kesesi anomali Otekine nazaran
daha sik goriiliir (8). Bu durum genellikle ultrasound (USG)
ile tespit edilemez. Bilgisayarli tomografi (BT) ve manyetik
daha
tetkiklerle goriilebilir. Ancak her kolelitiazis vakasinda bu ileri

rezonans kolanjiopankreatografi (MRCP) gibi ileri
tetkikler yapilmadigindan, bu durum genelde ameliyat sirasinda
farkedilir. Olgumuz da ameliyat sirasinda tesadiifen saptanan
gergek ektopik sol yerlesimli keseye sahip 55 yasinda kadin
hasta ile ilgilidir.
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Olgu Sunumu

Hastamiz 55 yasinda kadin, yaklasik 2-3 aydir hazimsizlik,
sigkinlik, yemeklerden sonra hafif agri ve hafif bulant1 tarif
ediyordu. Bu sikayetlerle poliklinigimize bagvuran hastanin
kan degerlerinde bir anormallik yoktu. Yapilan USG de safra
kesesinde en biiyiigii 1 cm olmak iizere ¢ok sayida tas saptandi.
Raporda safra kesesi yerlesimi ile ilgili herhangi bir yorum
yoktu. Hastaya bu haliyle elektif laparoskopik kolesistektomi
planlandi. Operasyonda umblikal porttan yapilan kesi ile
baslanip kamera gorlintiisii alindiginda safra kesesinin
karacigerin sol lobun altinda karaciger sol loba gomiilii oldugu
goriildii (Sekil 1). Laparoskopik miimkiin explorasyonda bu
durumla iliskili baskaca anomali saptanmadi. Ve operasyona
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devam edildi. Epigastriumdanda 10 mm’lik trochar girisi
Ondeki falsiforum ligaman daha iyi goriintii elde
Safra kanali

yapildi.
edebilmek icin enerji kaynagi ile ayrildi.
yaralanma riskini en aza indirmek amaci ile 1995 yilinda
tanimlanan strasberg gilivenli kritik goriis teknigi geregince
oncelikle callot iiggenindeki yag dokunun temizlenmesi, safra
kesesinin en alt kisminin sistik alandan ayrilmasi, ve sonugta
safra kesesine sadece iki yapinin girdiginin belirginlestirilmesi
esasina dayanir (9). Bizim olgumuzda safra kesesi yerlesimi
nedeniyle kanal hasar riski yiliksek oldugundan, once safra
kesesi fundustan itibaren karaciger yatagindan ayrildi.
Ardindan sistik arter ve kanal iyice goriiniir hale geldikten

sonra kilpslendi ve kesildi (Sekil 2).

Sekil 1. Laparoskopik goriintiilemede
tesadiifen goriilmiis sol yerlesimli safra
kesesi

Sekil 2. Karaciger yatagindan giivenli
sekilde diseke edilmis sol yerlesimli
safra kesesi
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Ameliyat sonrasi sorunsuz gecti ve hasta ertesi giin taburcu
edildi.

Tartisma

LSG nadir goriilen konjenital bir anomalidir. 1886’da ilk
yaymlanan vakadan bu yana literatiirde 150°den az vaka
bildirilmistir (7,10 ). Abawanga ve ark.’nin, toplam 13 iilkeyi
kapsayan, 1996’dan 2014’e kadar yaynlanmig vakalarin
retrospektif bir ¢aligmasinda, 55 LSG vakast bildirilmistir. Bu
caligmaya gore kadin erkek orani 5/1 olarak bulunmustur. LSG
olgularmin ¢ogunlugu tesadiifen intraoperatif olarak tespit edilir
(11). Bazi aragtirmacilar, yapilan USG, BT veya MRCP’de, kesin
bir segment IV saptanamiyorsa, sol lobda portal venin umblikal
kismi goriilmiiyorsa LSG den siiphelenilmesini dnermektedirler
(12).

Bazi calismalarda, LSG ile beraber karacigerde cesitli duktal
ve vaskiiler anomaliler bildirilmistir. Ortak safra kanali
coklugu, hipoplastik kolektif safra kanali, infraportal safra
kanal1 ve anormal pankreatiko-biliyer bileske bildirilen duktal
varyasyonlardan bazilaridir. Ayni sekilde vaskiiler olarak portal
ven, hepatik ven ve hepatik arter anomalileri bildirilmistir (13,
14).

Rutin preoperatif testler LSG’yi tespit edemeyebileceginden
dolayt cerrahlar laparoskopi sirasinda  bir = siirprizle
karsilagabilirler. LSG, ameliyat sirasinda kesfedildiginde,
durumla ilgili baskaca duktal ve damar anomalisi varyasyonlarin
olabilecegi ve cerrah tarafindan anatomi
iyice ortaya konulmalidir. Caligmalar gostermistir ki bdyle
durumlarda, goriisiin az olmasi sebebiyle sistik kanal ve
arteri kesin olarak ortaya konmadan herhangi bir yapimin
klipslenmemesi ve kesilmemesi gerekmektedir (15). Boyle
durumlarda bir¢ok yazar safra yolu yaralanmasi olmamasi igin
antegrad diseksiyon ve intraoperatif kolanjiografi 6nermektedir
(3,7,16,17). Cerrahi teknik olarak laparoskopik kolesistektomi,
LSG tedavisinde giivenli oldugu kanitlanmistir (18). Bu olguda
antegrad yaklagimla kolesistektomi yapildi. Ve post op donemde
hicbir sorunla karsilagilmadi.

unutulmamali

Sonuc¢

Safra  kesesi anomalisi farkindaligi ve giivenli ameliyat
tekniklerinin iyi bilinmesi, sol taraf yerlesimli safra kesesi i¢in
laparoskopik cerrahide komplikasyon olasiligint azaltir. Bu
bilgiler 1s181nda, operasyonda herhangi bir yapiy1r kesmeden
once, safra kesesinin karaciger yatagindan diseksyonu oldukca
onemlidir. Laparoskopik antegrad kolesistektomi LSG igin
giivenle yapilabilir.
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ABSTRACT

Pelvis ve perineye yonelik penetran yaralanmalar, rektum, alt tiriner
sistem arasinda fistiillere neden olabilir. Bu yaralanmalar genellikle
karmasgiktir. Basarili bir onarim i¢in zorluklara sebep olabilir. Operatif
stratejiler, nihai bir trans-perineal, trans-anal veya posterior/transrektal
yaklasimla birlikte baslangigta fekal ve/veya dtriner diversiyon
gerekebilir. Ancak secilen yaklasim, yaralanmanin kesin anatomik
lokalizasyonuna gore yapilmalidir. Biz bu vakada gastrointestinal-
genitotiriner fistiil yonetimi ile ilgili deneyimimizi sizinle paylagsmak
istedik.

Anahtar Sozciikler: Rektovezikal fistiil, tirogenital yaralanma, fistiil
tamiri

Penetrating injuuries to the pelvis and perineum may cause fistulas
between the rectum and lower urinary tract. These injuries are often
complex. It can cause difficulties for a successful repair. Operative
strategies may require initial fecal and/or urinary diversion with a final
trans — perineal, trans-anal, or posterior/transrectal approach. However,
the approach chosen should be based on the precise anatomical
localization of the injury. In this case, we wanted tos hare our experience
with gastrointestinal- genitourinary fistula management with you.

Keywords: Rectovesical fistula, urogenital injury, fistula repair
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Giris

RVF’nin yonetimi zordur ve tedavi secenekleri kisiye gore
diistintilmelidir. Rektovezikal fistiiller (RVF) nadir goriilen
olusumlardir. Yaygin nedenler arasinda prostat kanseri veya iyi
huylu prostat hiperplazisi ve radyasyon i¢in prostatektomi yer
alir. Travmaya bagli rektovezikal fistiiller ¢ok yaygin degildir ve
atesli silah yaralanmasi, rektuma giren yabanci cisimler, trafik
kazalar1ve nadiren kiint travmalardan kaynaklanabilir. Genellikle
pnomatiiri ve fekaliiri ile ortaya ¢ikarlar ve rektovezikal fistiiliin
tam yerinin saptanmasi tanisal goriintiilemenin yardimina ihtiyag
duyar. RVF’nin yonetimi zordur ve etiyolojiye gore degisir ve
bunlarin yaklagik yarisi iriner ve fekal diversiyon ile iyilesirken,
az sayida hasta kesin prosediirlere ihtiya¢ duyar. Kapsamli bir
literatiir taramasindan sonra, atesli silah yaralanmasimna bagl
RVF’nin ¢ok nadir oldugunu ve simdiye kadar sadece birkag
vakanin bildirildigini s6yleyebiliriz.

Olgu Sunumu

43 yasinda erkek hasta atesli silah yaralanmasi nedeniyle dis
merkezde acil sartlarda end kolostomi yapilmis. Postoperatif
hastanin sakrum L5-S1 lokalizasyonunda sivi gelme sikayeti
mevcut. Digmerkezden tarafimiza olasi atesli silah yaralanmasina
sekonder sakral yaralanma olasi rektovezikal fistiil on tanilari
ile refere edildi. Hasta tarafimizca pre operatif degerlendirildi.
Yapilan fizik muayenede sakrum diizeyinde olasi fistiil trakti
izlendi. Hastadan edinilen bilgiye gore uygulanan idrar sondasi
sonrast buradan akimtinin tama yhakin kesildigi ve yaklasik
2-3 haftadir sonda ile yasadigt 6grenildi. Hastaya pre operatif
flexible redktosigmoidoskopinde yaklagik 20. Cm de yaklasik
0.5 cm ¢apinda mesane ile iligkisi ortaya konulan (mesaneden
tetkik sirasinda hava geldi) fistiil trakti izlendi. Hasta pre
operatif iiroloji tarafindan da degerlendirilerek MR {irografi
ve alt abdomen tetkikleri yapildi. Bu tetkiklerde, mesane
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Sekil 1. MR Urografi goriintiisiinde rektovezikal fistiil gériiniimii

posterior komsuluklar ile rektum anterior diizlemleri arasinda
olast malignite ekarte edilememesi ile birlikte fistil gorinimi
mevcuttur rapor edildi (Sekil 1).

Hasta bu haliyle rektovezikal fistiil tanisi ile iiroloji ile beraber
operasyona alindi. Operasyonda karin i¢i olduk¢a yapisikti.
Yapigikliklar diseke edildi. End kolostomi ile uyumlu ans
izlendi. Promontoryum diizeyinde rektal giidiik mesane ile olan
dens yapisiklik dikkati ¢ekti. Rektum serbestlenerek mesaneden
ayrildi. Fistiilize alan ortaya ¢ikartildi. Ardindan rektal giidiik
(TIA-45 stapler yardimu ile ) re-rezeksyon yapildi. Uroloji ekibi
mesane duvarini onardi ve operasyon sonlandirildi.

Tartisma

Rektovezikal fistiiller ¢ok nadirdir ve konjenital anorektal
malformasyonlar, mesane ve prostat cerrahisi, jinekolojik ve
kolorektal cerrahi, pelvik timorler igin radyoterapi, travma
ve ihmal edilmis yabanci cisimlerden kaynaklanabilir (1).
Pnomatiiri en sik goriilen ve patognomonik semptomdur. Fekaliiri
ve rektumdan idrar gegisi, sonraki en yaygin semptomlardir
(2). Rektovezikal fistiil, tedavi edilmedigi takdirde tekrarlayan
idrar yolu enfeksiyonlari, pelvik apseler ve peritonit gibi
bircok komplikasyona neden olabilir. Sistografi, endoskopi,
bilgisayarli tomografi (BT) ve manyetik rezonans goriintiileme
(MRI), RVF teshisine yardimci olan tanisal arastirmalardir.
Ultrasonografi de RVF’yi saptamada duyarlidir, ancak fistiiliin
karmagikligint tanimlamada basarisiz olur. BT, RVF’nin
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saptanmasinda olduk¢a hassastir ve fistiil olusumuna iligkin
ekstraluminal hastalik slirecini saptama avantajina sahiptir. RVF
tanisinda MRG’nin duyarliligt ve 6zgilliigii yaklasik %100’ djir.
Intravendz gadolinyum kullanimi bu fistiillerin tespitini 6nemli
Olgiide saglar (3). T1 agirlikli goriintiiler komsu bagirsaklara
gore fistiiliin uzantisinin tanimlanmasini saglar ve inflamatuar
degisiklikleri gosterir. T2 agirlikli goriintiiler fistlil igindeki
stvi birikimlerini ve ekstraintestinal dokulardaki lokalize sivi
koleksiyonlarini gosterir (4 ).

RVF’nin konservatif yonetimi, bagirsak istirahati, {retral
kateterizasyon, antibiyotikler ve kisa disik doz
steroidleri igerir. Bu tedavi hatti, malignite ile iliskili olmayan
minimal semptomatik fistiilller ig¢in ayrilmigti. Cogu RVF
icin tedavinin temelini, cerrahi olusturur. Literatiirde cesitli
endoskopik, laparoskopik ve agik ameliyatlar tarif edilmistir.
Tarihsel olarak, fekal saptirma igin birincil kolostomi bu
fistiillerin tedavisinde kullanilmistir (5). Agik cerrahi, bagirsak
rezeksiyonu ve anastomoz, mesane onarimi, kolostomi ve daha
sonraki bir agsamada kolostomi kapatilmasi dahil olmak {izere
tek asamali veya ¢ok asamali prosediirlerden olusur. Bazi
caligmalar, primer rezeksiyonlu ve anastomozlu tek asamali
cerrahinin, saptirict stoma olmaksizin, vakalarin ¢ogunda
yapilabilecegini gostermistir (2). Goriniir biiyiik defektlerde
mesane onariminin ya fazla dikisle ya da eksizyonla yapilmasi
gerekir. Ancak bu tedavi sonucu etkilemez. Ameliyat sirasinda
mesane duvarindaki kiiciik defektleri tespit etmek igin liretra
basina metilen mavisi boya enjekte edilebilir. Goze garpmayan
kiiciik defektlerin onarilmasina gerek yoktur ve kendiliginden
iyilesmeye birakilabilir (4). Omentumun zengin vaskiilaritesi ve
immiinolojik 6zellikleri géz Oniine alindiginda, bazi yazarlar,
fistiillerin iyilesmesine ve niiks oranlarinin azalmasina yardimei
olduguna inanildig1 i¢in mesane ve bagirsak arasina bir omental
flep yerlestirilmesini tanimlamislardir (2).

sureli

Thurairaja et al. 46 yasindaki bir erkegin sandalyeye diistiikten
sonra rektumunda yaralanma oldugu RVF’nin konservatif
tedavisini tanimladi. Hasta {i¢ hafta antibiyotik tedavisi gdrdii
ve suprapubik kateter bes hafta yerinde tutuldu, ardindan BT
taramast mesanede hava olmadigini gosterdi (6). Sotelo et
al. RVF onariminda hem laparoskopik hem de robot yardimli
teknikleri tanimladi (7,8). Teknikleri laparoskopik sistotomi ve
fistlil yolunun diseksiyonu, rektumun kapatilmasi, omentumun
mesane ve rektum arasina yerlestirilmesi ve mesanenin
kapatilmasi, ardindan suprapubik sistostomi ve kolostomiyi
iceriyordu. Bu teknik basarili olmasia ragmen, teknik olarak
zahmetlidir. Todd ve arkadaslari, rekto-tiriner fistiillii 24 hastalik
bir seride ve David ve arkadaslari, rekto-iiriner fistiilli 51
hastalik bir seride York-Mason posterior, transanal ve transrektal
yaklagimi kullanmiglardir. Rekto-iiriner fistiillerin onarimi
%91.6 (9) ve %92 (10) basar1 oranlari, sirastyla ve saptirma
kolostomilerinden kag¢inilabilir. Walker ve ark. 14 yasindaki bir
erkek cocukta travmatik bir rektovezikal fistiiliin onarimi igin
basarili bir transvezikal teknik tanimladi. Mesane defektinin
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primer onarimi yapildi ve sirastyla diski ve idrar1 yonlendirmek
icin saptirma kolostomisi ve suprapubik kateterizasyon yapildi.
Kolostominin kapatilmasi daha sonraki bir asgamada tamamlandi

(11).

Literatiirde birgok teknik tanimlanmis olmasmna ragmen
standart bir tedavi teknigi olusturulmamistir ve teknik segimi
kisiye gore farklilik gostermektedir. Bizim olgumuzda hem
mesaneyi hem de rektumu gorsellestirmek icin transabdominal
bir yaklagim kullandik. sistotomi yapildi ve mesane arka duvari
tamir edildikten sonra sistotomi kapatildi. Fistiiliin ¢apinin
kiigiik olmasi ve gevre dokularin iltihaplanmamasi nedeniyle,
mesane arka duvarindaki defektin birincil onarimu fistiil yolunun
eksizyonu veya On rektal duvarin onarimi yapilmadan yapildi.
Fekal diversiyon i¢in miikoz fistiillii diversiyon kolostomisi
yapildi. Uriner diversiyon icin suprapubik kateter ve iiretra
basina foley kateteri kullanildi. Bu teknik teknik olarak zorlayici
degildir ve transanal ve transrektal yaklagimlara gore kolaylikla
uygulanabilir. Transabdominal teknik, hem rektumun hem de
mesanenin onarilmasi gerektiginde net gorsellestirme saglar.
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