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Amacg ve Kapsam
|

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 editoryal standartlara uyar.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi EBSCOhost, Tirkiye Atif
Dizini ve Turk Medline tarafindan indekslenmektedir.

Editor
Prof. Dr. Siikrii Oguz OZDAMAR

Yiiksek ihtisas Universitesi, Tip Fakiiltesi, Ankara
E-mail: sukruoguzozdamar@yiu.edu.tr

Yayin Hizmetleri

BAYT Bilimsel Arastirmalar Basin Yayin ve Tanitim Ltd. $ti.
Ziya Gokalp Cad., 30/31, 06420 Kizilay, Ankara

Tel. +90 312 431 30 62 - Fax: +90 312 431 36 02

E-mail: info@bayt.com.tr




Yazarlara Bilgiler
|

Yiiksek ihtisas Universitesi Saghk Bilimleri Dergisi (Yiiksek ihtisas
University Journal of Health Sciences) yilda Ug¢ kez (Nisan, Agustos ve Aralik)
yayinlanan acik erisimli ve hakemli bir dergidir. Dergide saglhk bilimleri
alaninda ingilizce ve Tirkce dillerinde 6zgiin makaleler, derlemeler, olgu
sunumlari, teknik raporlar ve yorumlar yayimlanir.

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi (Journal of Yiksek ihtisas
University Health Sciences) en yuksek etik ve editérlik standartlarina uyar.
Editorlik ve yayim stireci, 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 yapilir. Akademik Yayincilikta Seffaflik ve En
iyi Uygulama (doaj.org/bestpractice) ilkeleri gozetilir.

Derginin Editorleri WAME Yoneticiler Birliginin onaylamis oldugu editorler
politikasini destekler ve Uluslararasi Tip Dergisi Editorleri Komitesi'nin
yayimlamis oldugu Biyomedikal Dergilere Gonderilen Makaleler icin
Gerekli Standartlar ile tam bir uyum gésterir  (http://www.icmje.org/
icmjerecommendations).

Makale Gonderme

Yazarlar makalelerini Ulakbim- DergiPark web sitesinde bulunan Yiiksek ihtisas
Universitesi Saglik Bilimleri Dergisi alanindan géndermelidir. Makaleler Word
doktiimani (.doc) veya zengin metin bicimi (.rtf) olarak gonderilmelidir. Her
makalenin basinda yazi basligl, 6z ve “medline” kurallarina gére diizenlenmis
Tirkce ve Ingilizce anahtar sézciikler yazilmalidir. Makale icin iletisim kuracak
tim vyazarlarin gerekli iletisim bilgileri olmalidir. Tim sekil, tablo ve gerekli
gorilen ek dokiimanlar da gonderilmelidir. Yazarlar ayni sistem tizerinden
Telif Hakki Devri ve Finansal Durumu belirten ve yazinin orijinalliginin beyan
edildigi formu da génderilere eklemelidir.

Editoryal Politika

Tum makaleler bilimsel katkilari, orijinallikleri ve igerikleri agisindan bilimsel
kurul tarafindan degerlendirilir. Yazarlar verilerin dogrulugundan sorumludur.
Dergi gerekli gordugt yerlerde dil ve yazim ile ilgili uygun dizeltmeleri
yapma hakkini sakli tutar. Makaleler gerekli gortilduglinde revizyon yapilmak
tzere sorumlu yazara geri gonderilebilir. Dergide basilan yazilar derginin
mali haline gelir ve yazilarin telif hakki Yiksek ihtisas Universitesi Saglik
Bilimleri Dergisi (Journal of Yuksek Ihtisas University Health Sciences) adina
alinir. Daha 6nce herhangi bir dilde basiimis olan yazilar dergide basiimak
lizere degerlendiriimez. Yazarlar, Yiiksek ihtisas Universitesi Saglik Bilimleri
Dergisi'ne (Journal of Yuksek Ihtisas University Health Sciences) gonderdikleri
bir yaziyi baska bir dergiye gonderemezler.

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

Bu dergide yayimlanan makaleler Creative Commons Atif-Ticari Olmayan 4.0
Uluslararasi Lisansi altinda lisanslanmistir (CC BY-NC 4.0).

Makalelerin Hazirlanmasi

Yiiksek ihtisas Universitesi Saglik Bilimleri Dergisi'ne (Journal of Yiiksek Ihtisas
University Health Science), gonderilen makalelerICMJE'ninbiyomedikal dergiler

icin belirlemis oldugu standartlara gore hazirlanmis olmalidir. Makalenin
gonderilmesi sirasinda yazarlar deney/arastirma tipini belirtmelidirler ve
istatistik uygulamalarin “Guidelines for statistical reporting in articlesfor
medical journals: amplificationsand explanations” (Bailar JC Ill, Mosteller F,
Ann InternMed 1988; 108:266 -73) kilavuzuna uygun olmasi gerekmektedir.
Makale ile birlikte gonderilen Ust yazida makale icindeki bilgilerin herhangi
bir kisminin daha 6nce elektronik ortam dahil yayimlanip yayimlanmadig
veya degerlendirilmek tizere génderilip gonderilmedigi bildirilmelidir. Calisma
icin etik kurul karari alinip alinmadigi veya insan deneyleri ile ilgili 2018
yilinda giincellenen Helsinki Bildirgesi'ne uyulup uyulmadigi belirtilmelidir,
aksi durumlar aciklanmalidir. Ust yazida iletisim kurulacak yazarin adresi,
telefonu, faks numarasi ve e-posta adresi olmalidir. Tim basvurular benzerlik
tespit yazilimi (iThenticate by CrossCheck) tarafindan taranir. Yayin Kurulu,
dergimize génderilen calismalar hakkindaki intihal, atif maniptlasyonu ve veri
sahteciligi iddia ve stipheleri karsisinda COPE kurallarina uygun olarak hareket
etmektedir. Yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan
onerilen yazarlik kriterlerini karsilamasi gerekir. ICMJE, yazarlarin asagidaki
dort kriteri karsilamasini onermektedir:

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

2. Yazitaslaginrhazirlamis ya da énemlifikirsel icerigin elestirel incelemelerini
yapmis olmak.

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

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

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

Makale Ozellikleri

Arastirma Makalesi

Arastirma makalesi ana metni “Giris”, “Materyal ve Metot”, “Bulgular” ve “Sonu¢
alt bagliklarini icermelidir. Arastirma makaleleri igin sézciik sayisi sinirlari Tablo
T'dedir.

”

Oz: Arastirma makalelerinin 6zii Giris, Materyal ve Metot, Bulgular ve Sonugc
bélimlerinden olusmalidir. Calisma icerigini ve ¢alismanin dayandigi zemini
aktarmali, calismanin amaglarini, ana bulgulari ve ana sonuclari belirtmelidir.
Ayrica calisma ve gézlemlerin yeni ve 6nemli yonlerini vurgulamalidir.

Anahtar Sézciikler: Oz bélimiinin altinda verilmeli ve en fazla alti adet
olmalidir. Anahtar sézciiklerin Turkiye Bilim Terimleri'nden secilmesine 6zen
gosterilmelidir (http://www.bilimterimleri.com).

Giris : Bu bélimde nigin bu calismayr yapmaya ihtiya¢ duyuldugu ve yapilma
amaci sadece 6nemli makalelere atifta bulunularak belirtilmelidir.

Materyal ve Metot: Bu bolimde calisma igin yapilan plan, hastalar, deney
hayvanlari, materyal ve kontroller, kullanilan ¢alisma yéntemleri ve uygulanan
istatistiksel yontem agiklanmahdir. Etik konularla ilgili izinler yukarida
aciklandigr gibi belirtilmeli; ilaglarin jenerik isimleri ile birlikte Uretici adi ve
uretildigi tlke ifade edilmelidir.

Bulgular: Bu boliimde istatistiksel metotlar ile desteklenen bulgular ayrintil
olarak belirtiimelidir. Sadece en 6nemli bulgular vurgulanmalidir. Sekil ve
tablolar metin icinde verilen bulgulari desteklemeli, tekrar etmemelidir; verinin
metin, tablo veya sekil seklindeki sunumlarin sadece birinde gosterilmesi
yeterlidir




Tablo 1. Makale turleri icin kisitlamalar

Makale tiirii Sozciik siniri 0Oz sozciik sinint Kaynak sinir1 | Tablo siniri Resim siniri
Arastirma Makalesi 4000 250 (Yapilandiriimis) 30 6 15 resim
Derleme 5000 250 50 6 20 resim
Olgu Sunumu 1500 150 15 Tablo yok 20 resim
Editére Mektup 1000 Oz yok 5 Tablo yok Resim yok

Tartisma /Sonug: Bulgularin 6nemi ve farklar vurgulanmalidir; ancak
sonug¢ bolimiinde sunulan detaylar tekrarlanmamalidir. Gérusler, calismada
elde edilen gerceklerle desteklenecek sekilde sinirlanmalidir; arastiriimayan
ya da gosterilmeyen varsayimlar tartismaya eklenmemelidir. Bulgular
baska arastirmalarla karsilastirilmalidir. Bu bolimde bulgular béliminde
belirtiimemis yeni veri sunulmamalidir.

Kaynaklar

Kaynaklar, “Uluslararasi Tip Dergisi Editorleri Komitesi (ICMJE)” tarafindan
gelistirilen “Biyomedikal Dergilere Gonderilen Makaleler icin Gerekli
Standartlar” kurallarina gére dizenlenmelidir. Sik kullanilan referans tarleri
icin bazi 6rnekler verilmistir. https://www.icmje.org/icmje-recommendations.
pdf linki, burada saglanmayan diger referans tiirlerine iliskin rehberlik amaciyla
kullanilmaldir. Her kaynak metindeki sirasina gére numaralandiriimali ve
listelenmelidir. Metin igerisinde cumle sonlarinda parantez icinde “(..)"
seklinde belirtilmelidir. Kaynaklarin dogrulugundan yazar(lar) sorumludur.
Dergi bagliklari Index Medicus’a uygun olarak kisaltiimalidir. Dergi adlarinin
kisaltmalari icin “Index Medicus'ta indekslenen Dergilerin Listesi’ne bakiniz
(http://www.nlm.nih.gov/tsd/serials/lji.html). Index Medicus'ta yer almayan
dergilerde kisaltma kullanilmaz. Kaynaklarda yalnizca yayinlanmis makaleler
veya “baskida” olan makaleler kullanilabilir. Tim yazarlarin isimleri yazilmalidir,
“et al” ifadesi kullaniimamalidir.

Dergiler:

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV- infected
patients. N Engl | Med. 2002;347:284-7. PMID: 12140307 DOI: 10.1056/
NEJMsb020632

Cevrimici yayinlanmis makale:
Yalgin 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]

Kitaplar:

Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR,
editor. White Plains (NY): March of Dimes Education Services; 2001.

Kitap Bélimleri:

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid
tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. 93-113.

Toplanti Sunumlari:

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic
for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi
AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th
European Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale,
Ireland. Berlin: Springer; 2002. p. 182-91.1

Tablolar ve Sekiller

Tum tablo ve sekiller “Windows" altinda agilabilmelidir. Online génderilen
resimlerin ¢ozunrlik kalitesi minimum (10x10 cm boyutunda) 300 dpi ve jpg
formatinda olmalidir. Her tablo ve sekil ayri bir sayfada sunulmalidir. Tiim 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 baslklari
yazarlar tarafindan planlanmalidir. Ancak, her derleme makalesi bir “Giris” ve
bir “Sonuc¢” bélumu icermelidir. Derleme makalelerinin sinirlamalari icin Tablo
T'e bakiniz.

Olgu Sunumu

Nadir gorilen, yeni bir bulgunun ya da yeni bir birlikteligin tanimlandig, tanida
ve tedavide glicliik gosteren veya yeni bir tedavi yonteminin uygulandigi ilgi
cekici ve 6gretici sunular yayinlanabilir. Bu yazilar, “Giris”, “Olgu Sunumu” ve
“Tartisma” alt basliklarini icermelidir. Olgu sunumlarinin sézctik sayisi sinirlari

Tablo 1'de belirtilmistir.

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 aldiklari makalenin yazarina gonderilir ve ek goris bildirmek, cevap
vermek isteyip istemedikleri sorulur. Bu tir yazilar mimkin oldukca ilgili
yazinin yazarlarinin yanitlariyla birlikte yayimlanir.

Diizeltmeler

Dizeltme talepleri ve elestiriler iletisim adresi belirtilen yazara gonderilir.
Basimin gecikmemesi icin istenen diizeltmeler en kisa zamanda cevaplandi-
rilmalidir. Revizyonlarin cevaplari ile geri gonderilmesi en ge¢ 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 tsttinde koyu olarak belirtildigi bir kopya ile dizelt-
meler yapildiktan sonraki son halinin temiz bir kopyasi birlikte gonderilmelidir.
Sunulan kaynaklarin ve verilerin dogrulugundan yazarlar sorumludur. Hatali,
aldatici veya yanhs yonlendirici bilgilerin varligi fark edildiginde Bas-Editor
makaleyi bilimsel literattirden cekme ve bunu duyurma hakkina sahiptir.

iletisim
Prof. Dr. Siikrii Oguz GZDAMAR, E-posta: sukruoguzozdamar@yiu.edu.tr

Yayin Hizmetleri

BAYT (www.bayt.com.tr) + E-posta: info@bayt.com.tr
Adres: Ziya Gokalp Cad. 30/31, 06420 Kizilay-Ankara, Turkey
Tel: +90 312 431 30 62 - Faks: +90 312 431 36 02
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Instructions for Authors
N

Yiiksek ihtisas University Journal of Health Sciences (Yiiksek Ihtisas
Universitesi Saglk Bilimleri Dergisi) is an open access journal, and 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 Yuksek ihtisas University Health Sciences 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 guidelines of
International Committee of Medical Journal Editors (ICMJE), World Association
of Medical Editors (WAME), Council of Science Editors (CSE), Committee on
Publication Ethics (COPE), European Association of Science Editors (EASE), and
National Information Standards Organization (NISO). Editorial and publishing
processes of the Journal of Yiiksek ihtisas University Health Science, comply
with the principles of Transparency and Best Practice in Academic Publishing
(doaj.org/bestpractice).

The Editorial Board of the Journal of Yiiksek Ihtisas University Health Sciences
endorses the editorial policy statements approved by the WAME Board of
Directors. The journal is following the uniform requirements for manuscripts
submitted to biomedical journals published by the International Committee of
Medical Journal Editors (http://www.icmje.org/icmjerecommendations).

Submission of Manuscripts

Authors should submit their articles from the Journal of Yiksek ihtisas
University Health Sciences on the Ulakbim- DergiPark website. Articles
should be submitted as Word document (.doc) or rich text format (.rtf). At the
beginning of each article, the title, abstract and Turkish and English keywords
arranged according to the “medline” rules should be written. All authors who
will contact for the article should have the necessary contact information. All
figures, tables and additional documents deemed necessary should also be
sent. Authors should also attach the form stating the Copyright Transfer and
Financial Status and declaring the originality of the article to the submissions
through the same system.

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 sent to 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 Yiksek ihtisas
University Health Sciences. Articles previously published in any language will
not be considered for publication in the journal.

Authors cannot 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 (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.

All papers published in the journal are licensed under the Creative Commons
Attribution-NonCommercial 4.0 International (CC BY-NC 4.0).

Preparation of Manuscripts

The articles submitted to the Journal of Health Sciences (Yiiksek ihtisas
University Journal of Health Sciences) 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;
and

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.

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

vii



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 15 images
Review Article 5000 250 50 6 20 images
Case Report 1500 150 15 No tables 20 images
Letter to the Editor 1000 No abstract 5 No tables No image

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 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

References should be arranged according to the “Uniform Requirements
for Manuscripts Submitted to Biomedical Journals” rules developed by
“International Committee of Medical Journal Editors (ICMJE)”. Some examples
have been provided for frequently used reference types. The http://www.nIm.
nih.gov/bsd/ uniform_requirements.html site should be used for guidance
on other types of references not provided here. Each reference should be
numbered and listed according to their order in the text. They should be
referred to in parentheses as “(....)" at the end of sentences within the text.
The author(s) are responsible for the accuracy of the references. Journal titles
should be abbreviated according to Index Medicus. Refer to the “List of Journals
Indexed in Index Medicus” for abbreviations of journal names, or access the
list at http://www.nIm.nih.gov/tsd/serials/ lji.html. Abbreviations are not used
for journals that are not listed in the Index Medicus. Only published articles or
articles “in press” can be used in references. All authors names must be written,
do not use “et al”.

For Journals

Halpern SD, Ubel PA, Caplan AL. Solid-organ transplantation in HIV- infected
patients. N Engl ] Med. 2002;347:284-7. PMID: 12140307 DOI: 10.1056/
NEJMsb020632

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 Ekim2020. https://doi.org/10.29399/
npa.27378. [E -pub ahead of print]

Books:
Breedlove GK, Schorfheide AM. Adolescent pregnancy. 2nd ed. Wieczorek RR,
editor. White Plains (NY): March of Dimes Education Services; 2001.

Book chapters:

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid
tumors. In: Vogelstein B, Kinzler KW, editors. The genetic basis of human
cancer. New York: McGraw-Hill; 2002. 93-113.

Meeting announcements:

Christensen S, Oppacher F. An analysis of Koza's computational effort statistic
for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi
AG, editors. Genetic programming. EuroGP 2002: Proceedings of the 5th
European Conference on Genetic Programming; 2002 Apr 3-5; Kinsdale,
Ireland. Berlin: Springer; 2002. p. 182-91.

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 TableT 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 Table1 below for wordcount 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 to pics 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 with draw or retract the paper from the scientific literature in case
of proven allegations of misconduct.
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Experiences of Executive Nurses during the COVID-19 Pandemic:
A Qualitative Study

COVID-19 Pandemi Siirecinde Yonetici Hemgsirelerin Deneyimleri

Dilek Yildirim Tank

Nursing Department, Zonguldak Bulent Ecevit University Faculty of Health Sciences, Zonguldak, Turkey

ABSTRACT

Introduction: Globally, the COVID-19 pandemic has complicated the
delivery of healthcare and its administration. It has been difficult for the
executive nurses to handle a crisis with few resources. This study was
performed to explore the experiences of executive nurses during the
COVID-19 pandemic process.

Material and Method: Eight frontline nurse managers at a university
hospital in Turkey were the subject of a qualitative phenomenological
descriptive study. Semi-structured interviews were done between April
20 and May 24, 2022. Reporting was done using the COREQ checklist.

Results:Four interrelated themes (with sub-themes) were identified: we
needed to be fast; everything has changed; tall in the saddle and safe
environment for everyone.

Conclusions: During the pandemic, the aim of nurse managers was
to provide nurses with knowledge, experience and psychosocial
support while they were also experiencing stress, exhaustion and panic.
Training and planning should be done to support compliance with new
care protocols and changing treatment methods.

COVID-19;
qualitative research.

Keywords: experience; nurse manager; nursing;

0z

Girig: Kiiresel olarak, COVID-19 salgmi saglik hizmetlerinin
sunumunu ve yonetimini karmasik hale getirmistir. Smirli kaynaklarla
bu krizle bas edebilmek yonetici hemsireler i¢in olduk¢a zor olmustur.
Bu caligma, yonetici hemsirelerin COVID-19 pandemi siirecindeki
deneyimlerini aragtirmak amaciyla yapilmustir.

Materyal ve Metod: Tiirkiye’de bir tiniversite hastanesindeki sekiz
yonetici hemsire ile yapilan bu calisma fenomenolojik tarzda nitel
¢alisma tasarimina sahipti. Yar1 yapilandirilmis goriismeler 20 Nisan —
24 Mayis 2022 tarihleri arasinda yapildi. Raporlama COREQ kontrol
listesi kullanilarak yapildi.

Bulgular: Alt temalariyla iliskili dort ana tema belirlendi: Hizli
olmaliyiz; Her sey degisti; Ayakta durmak zorundayiz; Herkes igin
giivenli bir ortam.

Sonug: Pandemi siirecinde hemsire yoneticilerinin amaci, hemsirelerin
yasadig stres, panik ve tiikkenmislik ortaminda onlara bilgi, deneyim
ve psikososyal destek saglamakti. Calisma sonucunda yeni bakim
protokollerine ve degisen tedavi yontemlerine uyumu destekleyecek
egitim ve planlamalarin yapilmasi onerilmektedir.

Anahtar Sozciikler: COVID-19; deneyim; yonetici hemsgire;

hemsgirelik; nitel arastirma.

I Cite this article as: Yildirim Tank D. Experiences of Executive Nurses during the COVID-19 Pandemic: A Qualitative Study. YIU Saglik Bil Derg 2024;5:1-9

Introduction

SARS COVID-19, the first case seen in December 2019, was
declared a global pandemic by the WHO on March 11, 2020
(1). The healthcare system trying to manage the COVID-19
crisis has faced a challenge as disruptions, and many aspects
of the care process have changed instantly. While disaster plans
are in place for pandemics, preparedness for such situations is
“often overlooked or only addressed in policy”. The COVID-19

pandemic has both increased risks for the healthcare workforce
and created an environment of chaos for healthcare systems
(2). The fact that the first clinical contact for those applying to
health services is usually nurses, and the majority of them are
patient/clinician contact (1) shows the importance of the nursing
workforce in the health system (3).

Executive nurses in a critical role in the fight against the
pandemic. This role is a personal and professional responsibility
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to ensure the safety of both the nurses they supervise and the
patients cared for in their hospitals. The COVID-19 pandemic
has been an unprecedented experience for nurse managers,
characterized by intense stress, complex decision-making, and
emotional turmoil (4, 5). It was seen whether they also described
their experiences (6,7).

After the pandemic was declared, the first studies in Turkey
started with the general information guide created by the
scientific advisory board established by the Public Health
Directorate. Afterwards, constantly updated COVID-19
outbreak management and study guides were published (8).

The capacities of the private, university and public hospitals,
the number of intensive care units and the number of health
personnel were determined by the Ministry of Health in
Turkey. Pandemic committees were established in hospitals,
and these committees restructured the hospitals, and pandemic
hospitals, pandemic clinics, intensive care units, and outpatient
vaccine and diagnostic laboratories were established. New
hospitals were established, and the construction of hospitals
under construction was accelerated. The number of personnel
was increased and the continuity of the existing personnel was
ensured (9).

This study, which describes the experiences of executive nurses
during the COVID-19 pandemic process, focuses on human
resources management, ensuring patient and employee safety,
coordination of nursing care, understanding the difficulties, and
helping executive nurses be more sensitive to future crises in
a chaotic environment that compels crisis, decision making,
problem solving and critical thinking mechanisms. These
findings can be used by nurse managers to enhance organizational
management strategies during health emergencies, such as the
upcoming COVID-19 pandemic waves and other pandemic
outbreaks of a similar sort in the future. The results will also
be used as a resource for identifying teaching techniques and
strategies aimed at developing the critical skills the nurse
manager must master to effectively address a crisis and, in turn,
improve staff biopsychosocial well-being and patient outcomes.

Material and Method

This study aims to investigate and interpret the experiences
of hospital nurse managers during the COVID-19 pandemic
in Turkey. A qualitative descriptive study was carried out.
This design allows the study of people’s experiences around a
phenomenon. This study adhered to the Consolidated Criteria for
Qualitative Research Reporting (COREQ) guidelines developed
to evaluate qualitative research reports (10).

Participants were sampled from nursing managers of departments
that were converted to COVID-19 intensive care units and
clinics, working in pandemic clinics during the pandemic.
A university hospital in Tirkiye was chosen as the 3rd level
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hospital due to the priority of taking COVID-19 cases during the
pandemic process as the research site. To carry out the research,
written permission was obtained from the Human Research
Ethics Committee of Zonguldak Biilent Ecevit University (799
/ 05.06.2020) and from the Chief Physician of the institution
where the research was conducted (15876 / 14.04.22).

All members were invited; informed volunteer consent forms
were sent to the institution online before the study, and necessary
permissions were obtained. The consent document contained the
content of the survey and the assurance of confidentiality. While
aiming to talk to 12 nurses, interviews were terminated when
repeated, similar statements appeared, and data saturation was
reached. During the interview, the conversations were recorded
with a Sony Icd-Tx650 voice recorder. Using purposive sampling
method eight executive-level nurse leaders were identified and
included in the study. Then the interviews were transcribed,
and analyzed using thematic analysis with the consent of the
participants.

The interviews were completed between April 20 and May
24, 2022, after meeting with the nurses and determining the
appropriate dates and time intervals. Before the interview
form was applied to all participants, a pilot study, which was
the preliminary application of the research, was carried out to
evaluate the interviewing ability of the researcher and the audio
recording process technically and to examine the relevance of
the questions to the subject. A female researcher with a Ph.D.
degree and training in qualitative research conducted the pilot
study with a volunteer nurse who met the inclusion criteria.
Alternative questions were not developed because there were no
technical problems as a result of the pilot study, there were no
questions that the participant did not understand, the participant
answered the questions and found the questions appropriate for
the research topic, and the questions in the interview form were
applied to all participants. Interviews were held in a comfortable
and calm environment, in the nurse’s break room. Interviews
were planned face-to-face with the participant, interviewer,
and observer and were recorded on a voice recorder after their
approval. The data were collected with a personal information
form and a semi-structured interview form using an in-depth
interview technique. Each interview took about 1 hour. The
interviews focused on the research topic and aimed to illuminate
the experience of nurse managers during the COVID-19
pandemic.

The study data were collected using a personal information form.
The personal information form comprised ten questions about
nurses’ socio-demographic and introductory characteristics,
age, gender, educational status and professional characteristics.
The semi-structured interview form questions were prepared
according to the research topic and purpose by scanning the
literature, and the form was finalized by taking expert opinions
(11,12).
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Semi-structured interview form;

- How has the COVID-19 pandemic process changed the nurs-
ing management process?

- What has the COVID-19 pandemic process changed the
manager nurses in workforce planning?

- How did the nurses managing the COVID-19 pandemic pro-
cess provide material management?

- What kind of initiatives did nurses manage during the
COVID-19 pandemic to protect physical and mental health?

- Have ethical dilemmas been experienced by nurses during
patient care during the COVID-19 pandemic process?

- How did the nurses managing the COVID-19 pandemic pro-
cess motivate the staff?

- How was the information flow within the team of nurses
managing the COVID-19 pandemic process?

- What did the nurses managing the COVID-19 pandemic pro-
cess pay attention to in terms of patient and employee safety?

- What was your leadership approach?

consists of questions.

Data Analysis

The audio recordings were converted into written text and
transcribed verbatim by three researchers using the thematic
analysis method, and themes and codes were created.

Data coding followed the analytical approach of Smith et
al. (13): (1) reading and rereading of records; (2) at a more
interpretive level, the first note of meaningful statements that
make descriptive comments on what participants relate to and
conceptual interpretations; (3) develop themes that emerge in
each transcript; (4) looking for links between transcripts; and (5)
looking for patterns at the point at which high-level themes and
high-level themes are disclosed. During this step, a table can be
developed for their representation.

In addition to using the COREQ criteria to evaluate qualitative
research reports, the researcher adhered to the requirements
outlined by Beck (14) regarding the use of phenomenological
analysis: (1) the themes identified should be well represented in
the analysis and supported by citations from participants; and
(2) evidence, verbatim citations, must be from more than one
participant.

Validity and Reliability of the Research

Lincoln and Guba criteria were used to ensure the validity and
reliability of the data (15). In the study, the themes and codes
were examined using the interview form by the experts in the
field and method of the study subject, and the data were turned
into a report by taking expert opinions. The experts consisted
of 3 academics who had a Ph.D. degree in nursing and were
experienced in qualitative work. More than one data collection
tool was used, and the suitability of the data collection tools for
the study was evaluated by making a pilot application. The pilot
study was conducted with two nurse managers. Since there were
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no questions that were not understood after the pilot study, no
changes were made to the survey form and the data from the
pilot study were included in the study. A purposive sampling
method was used, and the sample group suitable for the research
topic and purpose was selected by confirming the participants. In
addition, the research team did not direct the participants during
the interview, observation did not interfere with them, and
they quoted directly without adding comments. The literature
supported the research findings by comparing them with other
studies similar to the study. After the themes and categories were
determined, they were shared with the participants and their
opinions were taken and the final version was given.

Results

Eight participants were women (Table 1). Four intensive care
chief nurse, two service chief nurse, and two coordinator nurse
participated in the study. All participants reported that they
received in-service training on COVID-19. Between the ages of
39 and 47, they have 17 to 26 years of experience in nursing.
They reported working between five months and two years
in services that only deal with COVID-19 patients during the
pandemic process.

The four main themes and the related sub-themes from which
they evolved are shown in Table 2. Each sub-themes within the
overarching theme was explained with supporting text samples
from the participants’ transcripts. With only eight respondents,
to preserve as much anonymity as possible, each of the verbatim
statements reported here does not include demographic
identifiers such as respondents’ age or unit designation.

Four interrelated themes (with sub-themes) were identified:
(1) we needed to be fast (insufficient material, providing new
Information and communication, adapting to change, institutional
support, partnership); (2) everything has changed (leadership
approaches, flexible working hours, knowledge development
and dissemination, new practices in care, workforce planning,
rotations); (3) tall in the saddle (ethical dilemmas, stress, fear,
cold-blooded managers, motivation) and (4) safe environment
for everyone (communication, physical spaces, patient support
units, away from our home).

Theme 1: We had to be Fast

In this theme, the participants reflected on the changes in
creating an emergency action plan, workforce materials, and
management processes as managers. There were five sub-
themes: insufficient material, providing new Information and
communication, keeping up with change, institutional support,
and cooperation.

Insufficient Material
An inventory of protective equipment and devices used
for patients was made, and correspondence was made for
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Table 1. Socio-Demographic characters of participants
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Years of work Training in Time of the
Years of as a nurse COVID-19 Training working at
Degree School Age Gender Unit work as a nurse manager Management style COVID-19 unit
Chief Nurse BSN 39 F Haematology 17 12 Orientation in-service 5 months
Unit training
Chief Nurse MSN 43 F General Intensive 22 17 Orientation in-service 18 months
Care training
Chief Nurse BSN 48 F Coronary 27 15 Orientation in-service 11 months
Intensive Care training
Chief Nurse BSN 41 F Anesthesia 20 8 Orientation in-service 15 months
Intensive Care training
Chief Nurse BSN 42 F Gastroenterology 20 12 Orientation in-service 8 months
Unit training
Chief Nurse BSN 41 F Infection Unit 20 8 Orientation in-service 24 months
training
Coordinator MSN 43 F Directorate of 20 6 Orientation in-service 24 months
Nurse Nursing Services training
Coordinator MSN 42 F Directorate of 23 15 Orientation in-service 24 months
Nurse Nursing Services training
Table 2. Themes “We were getting new information every day.” (N1)
Themes Sub-themes

e Insufficient material,

»  Providing new information and
communication,
Adapting to change,

» Institutional support,

*  Partnership

We needed to be fast

*  Leadership approaches,

*  Flexible working hours,
Knowledge development and dissemination,
New practices in care,

*  Workforce planning,

*  Rotations

Everything has changed

e Ethical dilemmas,

e Stress,

Tall in the saddle e Fear,

*  Cold-blooded managers,
e Motivation

e Communication,
Safe environment for *  Physical spaces,
everyone »  Patient support units,
*  Away from home

deficiencies. Material procurement was accelerated, and some
companies donated.

“Because the oxygen system was used at high doses by too many
patients, sometimes it was not enough.” (N3)

“We had no protective shields; provided through donation.” (N8)

“We did not want to share the materials in our warehouse with
other services.” (N4)

Providing new Information and communication

Due to the pandemic conditions, training and information
sharing took place via social media, phone calls, automation
systems, and one-to-one meetings were provided instead of
collective events.

4

“We had to do one-on-one visits.” (N2)

“Bedside visits could not be made. We handed over in a clean

area.” (N5)

“The pandemic board announced a new decision Every day. We
had to inform everyone.” (N7)

Adapting to change
“I had to adapt everyone doctors, nurses, support staff”, (N3)

“Everyone was asking me what to do.” (N2)

Institutional support

A pandemic board was established at the hospital. The top
management made everyday visits, and deficiencies and needs
were discussed one-on-one.

“The feeling that they were with us gave me strength.” (N1)

“ The inadequate materials were tried to be completed quickly.”
(N8)

Partnership

Communication was established with institutions (All levels
within the team and government supplies office, patient relatives,
security units, morgue, pharmacy, etc. ) for Information, material
and personnel support. (N7)

Theme 2. Everything has Changed

Within the scope of this theme, the managers explained the
changes they experienced. There were six sub-themes: leadership
approaches, flexible working hours, knowledge development
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and dissemination, new practices in care, workforce planning,
and rotations.

Leadership approaches
“We got into one-on-one patient care.” (N2)

“We had to be cold-blooded.” (N4)

“I couldn’t watch outside while they were entering the patient’s
side.” (N6)

“We learned everything together, and I shared every piece of
information with everyone one-on-one and constantly.” (N6)

“A nurse said, this is my first year, I have never seen anything
like this, and I told her, I have been working for 27 years, don’t
worry, | haven’t seen it either.” (N3)

“We changed together.” (N8)

Flexible working hours
“All public and private employees were given administrative
leave, except health workers.” (N1)

“Our working hours have changed.” (N2)
“Our shift breaks have been extended.” (N4)

“Our 24-hour shifts have been converted to 2 shifts.” (N5)

Knowledge development and dissemination;

Everything we do face-to-face with the group, including group
meetings, has changed, either online or in person. “We had no
information about COVID-19 (N8)

“We were always hearing different things” (N7)

“Hospital pandemic board was established, and our nurse
managers shared the information from the board with us.” (N6)

New practisees in care

Nurses reported that many innovations in diagnosis and
treatment methods were implemented during the unknown
COVID-19 pandemic.

“The prone position was not a position we routinely use. This is
the first time we have used so many prone positions.” (N3)

“Added new devices and many treatment protocols,” (N2)

“We constantly supported their diets and even gave them food
from home and herbal teas; such practices motivated them.”
(N
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“We entered the patient rooms frequently for short periods,
communicated constantly and realized that it accelerated their
recovery.” (N4)

Workforce planning
The COVID-19 pandemic has caused difficulties in workforce
planning.

“It was tough to adapt to the new staff.” (N8)
“We had to find personnel.” (N7)

“We planned to have one nurse for two patients while a nurse
was taking care of 3 patients, but we did not have enough
numbers.” (N4)

“New appointments were made with the coordinator nurse.*
(N5)

“The team members became COVID-19, or they were in contact,
it was tough to find nurses and support personnel who could
replace them.” (N8)

“Only one of the married couples was working in the COVID-19
units.” (N6)

Rotations
First, internal rotations were made, and nurses with previous
intensive care experience were withdrawn from the clinics.

“There was a constant change of personnel, and this was very
challenging, and we were helpless” (N4)

“New graduates were appointed to the clinics, and their
adaptation was tough, and they expressed their fear”. (N5)

“We kept the orientations very short, and there were rotations
that lasted for sometimes one week, sometimes two months.”
(N8)

“ Since the new nurses could not adapt, the senior ones started to
be on duty more frequently.* (N6)

Theme 3. Tall in the saddle

Within this theme’s scope, nurse managers’ experiences against
emotional and spiritual reactions were formed into five sub-
themes: ecthical dilemmas, stress, fear, cold-blooded managers,
and motivation.

Ethical dilemmas
“The biggest dilemma was experienced when the patient was
suddenly arrested and intervened without wearing protective
equipment.” (N4)
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“When the patient was arrested, we did not go inside without
wearing the protective clothes; the priority was our safety, and
the rule was clear.” (N5)

“One of my nurses applied CPR to the patient for one and a half
hours with a surgical mask. He couldn’t leave the patient’s head
and became COVID-19.” (N4)

“We are in a place where everyone is running, and we are the
only ones working.” (N3)

“Permits were cancelled; we couldn’t even go on vacation.”
(N2)

“Everyone is at home except us.” (N1)

Stress
“We were tired the most by the unknown.” (N4)

“Something was constantly changing.” (N5)

“It was a crisis, something we had not experienced before.” (N8§)

Fear
“Some nurses did not want to care for their COVID-19 patients.”
(N7)

“A nurse said, this is my first year, I have never seen anything
like this, and I told her, I have been working for 27 years, don’t
worry, | have not seen anything like this either.” (N3)

“There were those who were afraid of carrying the disease to
those at home; they were afraid of carrying the virus to their
elderly parents, pregnant spouses, and children at home.” (N4)

“The death of young people from COVID-19 scared my nurses,
especially my young nurses.” (N2)

Cold-Blooded managers
“We had to be cool.“(N7)

“I did not panic; it was no different from the flu; I am a former
infection nurse, I approached it as droplet isolation, only
protective clothing was added to the event, everything else was
the same” (N6)

Motivation
“We talked every day; we had a constant dialogue with the
nurses.” (N7)

“We tried to open shift breaks by arranging working hours”,
“hospital administration and local people made the team happy
by sending additional meals such as fruit and cookies”(N5)

“Nursing managers visited us daily and made us feel they were
with us.” (N4)
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“For those who do not want to go home, shelters and services
were provided in the city, and we tried to make them comfortable
by organizing them.” (N7)

Theme 4: Safe Environment for Everyone

Within this theme’s scope, nurse managers’ experiences against
emotional and spiritual reactions were formed into four sub-
themes: communication, physical spaces, patient support units,
and away from home.

Communication
“Team communication was done one-on-one, online and via
automation.* (N6)

“Since patients had restrictions on visitors and companions, we
enabled patients to communicate with their families online and
through video calls whenever possible.” (N3)

Physical Spaces
“We simplified the patient rooms and minimized the equipment
in the rooms” (N5)

“We separated the physical areas as clean and dirty areas, patient
files remained in the clean area and patient handovers were made
in the clean area” (N8)

“We took the break rooms out of the service and used them
alternately” (N2)

Patient Support Units

“Since the relatives of the patients could not come, support
units were established by the hospital administration to provide
missing supplies and medicines.” (N1)

Away From Home

“Guest houses were provided by government institutions for
healthcare workers who could not go home, and shuttles were
provided at regular intervals by communicating with the city’s
municipal administration to provide transportation.“ (N4)

“I couldn’t see my children for days, I couldn’t go home for fear
of infecting them. Everything was so hard.” (N5)

Discussion

Nurse managers have a critical role in managing the nursing
services provided in health institutions and creating a healthy
working environment during the COVID-19 pandemic. In the
study, nurse managers’ experiences in the COVID-19 pandemic
were examined, and some themes and codes were created. In this
section, the findings of the study are discussed under different
themes.
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Theme 1: We had to be fast

Under this theme, defective materials, providing new
information-communication, changing working relations,
keeping up with change, institutional support and cooperation
codes were created. Deldar et al. reported that the participants
had management and equipment difficulties in their study
investigating the experiences of executive nurses in the
COVID-19 pandemic (11). Again in the same study, it was
stated that the working environment was changed by changing
the shifts of experienced nurses and assigning them to more
intensive services due to the ignorance and inexperience of
the new nurses. The study findings support our study (14).
According to our study, many units were closed and their nurses
were transferred to intensive care units. However, in this case,
intensive care veterans reported that they had to stay on duty
more because nurses without intensive care experience could
not fully adapt.

Jackson et al. (16) emphasized that the roles and responsibilities
of executive nurses have expanded during the pandemic process,
and they have experienced many changes in the health system
(15). Some clinics stated that they made COVID-19 clinics
and experienced many new tasks and sudden changes, such as
staff capacity and assignments and isolation of patients. Again
in the same study, he mentioned the lack of personal protective
equipment. A participant stated, ‘It was decided on Tuesday night,
from tomorrow everyone will wear personal protective equipment.
Some buildings did not have adequate personal protective
equipment, which was frightening for nurses and health ‘(16).
In a study conducted with executive nurses during the pandemic
in Spain, it was reported that urgent and continuous changes
were experienced in the organization of services in terms of the
management of the process and personnel in the hospital. As a
result, it was emphasized that they were looking for alternatives
and producing solutions to change and problems because they
encountered a new and unknown situation. On the other hand,
it was stated that nurse managers developed strategies such as
using informal channels to communicate messages with their
teams quickly and to keep the staff informed. A participant’s
statement was“....Information had to be given very briefly and
clearly. Everything changed day by day, so we communicated via
WhatsApp as quickly as possible (17). White et al. (12), in their
research on nurses during the COVID-19 pandemic, encouraged the
clinical nurses working during the pandemic by posting thank-you
messages from the patients’ families on the board by the manager
nurses. It was reported that the newly graduated nurse, who was
worried about care, was consoled and supported by the manager
nurse. The importance of institutional support is also supported by
the work done in the COVID-19 pandemic (15). In our study, they
similarly mentioned the support of senior management.

Theme 2: Everything has changed
Under this theme, leadership approaches, flexible working,
knowledge development-dissemination, new practices in care,
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number of workforce and rotations codes were created. Baykal
et al. (18) reported that the number of patients coming to the
emergency services and the waiting times of the patients was
reduced, and the care of patients with a diagnosis or suspected
COVID-19 was easier (18).

It is seen that the manager nurses pay attention to experience and
performance while creating the work list; they make a work list
by using the team nurse model in intensive care services, and the
experienced nurses try to reduce their workload, and the rotation
plans are made accordingly. The same study reported that the
infection control committee gave nurses training, and video
materials facilitated the training. Nurses provide collective care
in order to reduce the virus load and shorten the contact time
between the patient and the nurse by maintaining the nurse-
patient communication in the wards, as new care practices. At
the same time, it is seen that the weekly working hours of the
employees in the COVID-19 services are shortened, and flexible
working is applied, similar to our research finding (18). The
same study reported that the infection control committee gave
nurses training, and video materials facilitated the training. In
their study with primary care nurse managers, Abu Mansour et
al. (19) stated that shift systems have changed by the participants
(19). A participant’s statement on this subject said, “The nature
of the shifts has changed.... For example, 8-hour shift changed
to 12-hour shift...". It was reported that various strategies, such
as hiring nurses, establishing field hospitals, and opening new
units, were adopted by hospitals to close the gap in terms of
people and workforce. One of the highlights of the same study
was that the participants appreciated the leadership skills of
nurse managers. Participants; It is seen that primary care nurse
managers act together in many ways, such as motivation and
rewards, appreciation of hard work, logistical support, and
involvement in the decision-making process in nursing (19). The
results of the studies carried out support our research findings.

Theme 3: Tall in the saddle

Ethical dilemmas, stress, fear, cold-blooded managers and
motivation codes were created under this theme. Nevela et al.
(20), in their study investigating the experiences of executive
nurses during the COVID-19 pandemic process, reported that
administrative nurses adopted the ability to motivate staff as a
leadership style during an unprecedented global crisis (20). It
was stated that the first thing the nurses did when establishing
the pandemic services was address the nurses’ concerns. It
was emphasized that the participants also experienced fear of
the virus, hopelessness and anxiety due to the lack of personal
protective equipment (20). In the study examining the difficulties
experienced by nurses in Egypt during the COVID-19 pandemic,
it was found that the three most considerable difficulties faced
by nurses were anxiety, fear and stress. When these fears are
examined, there is unpreparedness for the pandemic, a lack of
personal protective equipment, and a personnel shortage (21). Abu
Mansour et al. (19), it is seen that most nurse managers reported
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many psychological complaints, such as fear of transmitting the
COVID-19 virus from the hospital to their homes, fear of death,
depression, anxiety, and distress. These feelings have been
formulated in many expressions: ..." I feel so overwhelmed....
It’s an pandemic... It’s a complicated disease... So we’re afraid
it’s changed our lives. I am depressed because of this situation...”
In the same study, the participants emphasized that they received
administrative support and increased motivation. Participants
stated that administrators motivated them to adapt to challenges
related to the COVID-19 pandemic, and nurse managers felt safe
and not alone (19). It was evident that administrative support and
motivation have a positive effect on managing nursing services
and psychological complaints during the pandemic process.
One of our research findings was that the executive nurses were
calm during the COVID-19 pandemic. It was observed that they
performed health care services without becoming panicked. It
was reported in the study conducted by the nurses, which had
a similar finding to our research result, that they realized, they
controlled the pandemic process with calmness and confidence,
that they should not express their doubts and uncertainties in
their daily work, and that they should not reflect their worries
and fears to anyone. In our research, it is seen that one of the
most significant factors that force nurses to work professionally
during the pandemic process is the dilemma of self-protection
and intervention for the patient. Vazquez-Calatayud et al. (17)
refer to the dual challenges nurse managers face in order not
to overlook the patient, who is the focus of care, and to protect
themselves during the COVID-19 pandemic. The statement
of the participants on this subject was“...I did not know the
patients. I only knew them by their names (17). They had no
family, walking in front of the service and not being able to do
anything, it was hard for me...” ...” It was hard for me, it was
different from usual because maybe we weren’t willing to take
care of it...” Participants also stated that they experienced the
difficulty of protective measures and the lack of closeness they
showed to patients (17). In this sense, manager nurses, It has
been seen that the priority of nursing studies continues to be the
holistic care of the patient, and they emphasize the importance
of being able to address all the patient’s needs and concerns. The
studies carried out support our research results.

Theme 4: Safe environment for everyone

Under this theme, communication, physical areas, patient
support units and away-from-our-home codes have been created.
When the studies were examined, the study by Nevela et al.
(20) investigated the experiences of executive nurses during
the COVID-19 pandemic process has been reported that each
room was cleaned. Items were removed, clean/dirty areas were
created, and separate regions for putting on/taking off personal
protective equipment and entrances for COVID-19 patients
(20). The research shows that physical changes were made in
the hospital during the pandemic process (20). In the process, it
is seen that the manager nurses are in constant communication
with the team and provide strong communication by making a
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joint decision (18). In a study conducted with nurse managers
during the COVID-19 pandemic in Spain, it was reported that
the internet was used to accelerate communication and decision-
making processes. A participant said,*...I always had a team that
responded to me instantly, came and told us something. Sending
emails made my job easier...’(17). The studies carried out are
similar to our research results. During the COVID-19 pandemic,
nurses provide accommodation in a different places to isolate
themselves in the home environment, in a hotel, dormitory, etc.,
away from their homes (22). No study has been found in the
literature regarding the patient support units created under the
theme of our research.

Limitations

This qualitative research’s limitation is that it only collects the
experiences of nurse managers in a particular area. The results
therefore relate to the setting in which the study was conducted
and the perspectives of a small group of participants. However,
the goal of this study is not to generalize the results but to provide
an in-depth understanding of the reality as it is experienced by
the nurse managers who participated in the study. To further our
understanding of the phenomenon, it would be beneficial to do
related studies in various settings.

Conclusion

Hospital operations and the healthcare sector as a whole were
interrupted by the COVID-19 pandemic. Rapid decision-making
and quick resource mobilization require strong and creative
nursing leadership. Nurse managers are at the forefront of the
pandemic as the most approachable and visible nursing leaders
in acute care and many other settings. In most cases, healthcare
administrators recognize the nurse manager’s role as one.

During the pandemic, nurse managers throughout the country
took on a lot of responsibilities at significant professional
and personal costs. As a result, nurse managers encountered
difficulties, moral problems, and bad feelings. Nurse managers
said they are contemplating alternative professional options as
their regular coping mechanisms haven’t worked. This research
offered data to support senior executives’ plans for eliminating
managerial dissonance under pressure. The researchers of this
study aimed to investigate nursing managers’ experiences with
workforce management during the COVID-19 pandemic. To
better manage nursing staff during potential rising pandemics,
it is believed that the study’s findings will offer public health
professionals and politicians insightful information.

This study scrutinizes the experiences of nurse managers during
the COVID-19 pandemic. The development of management
solutions to better handle the COVID-19 problem and
related pandemic outbreaks in the future can be guided by
this understanding. The creating training programs for nurse
managers based on the results of experiences manage uncertainty
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by receiving instruction in emotional self-management and
being encouraged to adopt a proactive and visionary mindset. To
offer the best reaction in a crisis, it is crucial to emphasize their
dual position as patient-nursing staff mediators. Finally, further
qualitative research must be conducted in various contexts to
investigate their contributions further.
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ABSTRACT

0z

Introduction: This study aims to examine the effect of COVID-19
disease on menstrual irregularity and marital adjustment of women.

Material and Method: The study was conducted with quantitative
method. In the study, 147 persons were reached. The Personal Data
Form and the Revised Dyadic Adjustment Scale (RDAS) were used as
data collection tools.

Results: The participants reported that they had situations which caused
significant difference in post-COVID-19 menstrual characteristics
(p<0.05). Only the score of the consensus factor of the participants
from the RDAS differed in terms of pre- and post-COVID-19 periods.
The mean score of consensus dropped after COVID-19 and this was
significant (p<0.05).

Conclusion: It was observed that COVID-19 disrupted the menstrual
cycle and marital adjustment of women who survived the disease.

Keywords: Covid-19, woman, menstrual health, marital adjustment

Giris: Calismanin amaci: COVID-19 hastaligin1 geciren kadinlarm
adet diizensizligi ve evlilik uyumu yoniinden etkisini incelemektir.

Materyal ve Metod: Arastirma nicel yontemdedir. Arastirmada, 147
kisiye ulasilmistir. Veri toplama araglari olarak; Bireysel Bilgi Formu
ve Yenilenmis Cift Uyum Olgegi (YCUO) kullanilmistir.

Bulgular: Katilimcilar korona 6ncesi ve korona sonras1 menstriiasyon
ozellikleri agisindan anlaml farklilik olusturan durumlar yasadiklarini
bildirmislerdir (p<0,05). Katilimeilarm YCUO’den sadece uzlasi
faktor puani korona dncesi ve sonrast siire¢ agisindan fark gostermistir.
Korona sonrasi uzlasi puan ortalamalari diismiis olup bu durum anlamli
ctkmustir (p<0,05).

Sonug¢: COVID-19 hastaligmi atlatmis kadmnlarin menstrual siklus ve
evlilik uyumu tizerinde olumsuz etki yarattigi gézlenmistir.

Anahtar Sozciikler: Covid-19, kadin, adet sagligi, evlilik uyumu
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Introduction

Menstruation varies according to the person, organism,
environment and climate. Stress and some exercises or changes
in daily life may alter the menstrual cycle (1). Problems caused
by physical, behavioural and emotional alterations associated
with this process negatively affect women’s lives (2-4). It is
stated in the literature that menstrual irregularities are associated
with age, age at menarche, body mass index (BMI), physical
activity, smoking, caffeine and alcohol use, nutritional state,

traumatic and permanent stressful conditions and psychological
factors (5).

The COVID-19 pandemic is a state of crisis that causes global
public health concern due to its medical, psychological, and
socioeconomic aspects. COVID-19 infection is a pandemic
that spreads rapidly, has no treatment yet, and can be fatal. The
disease can be symptomatic or asymptomatic in individuals.
Therefore, the most effective method is emphasised to be
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“protection from the disease” and accordingly, such measures
are taken around the world. “Social isolation — quarantine”, a
preventive measure, is implemented to minimise the risk of
infection. Due to the “stay-at-home” policy, the quarantine
conditions keep people away from their daily routine life, and
lead a sedentary life, resulting in alterations in their emotional
state. Also, as long as people constantly watched and listened to
news about the COVID-19 pandemic and stayed at home for a
prolonged time, the alterations in their emotional state increased
(6). When examining the literature in general, previous studies
have examined the effects of wars and some mass disasters such
as earthquakes on the menstrual cycle (7).

On the other hand, this pandemic that broke out in 2019 and
has spread throughout the world has led to many alterations and
differences in people’s lives (8). Due to many risks of infection
such as droplets and contact with contaminated surfaces, the virus
has turned into a disease type that necessitates severe precautions
to be taken. To minimise the risk of infection, it was necessary to
keep social distance between people. Social distancing has also
affected spousal relations and consequently sexual intercourse. A
reduction in the frequency of sexual intercourse may be observed
along with sexual reluctance due to possibility of infection as a
result of close contacts such as the presence of the virus in one of
the spouses, kissing and physical touch (9-11).

Marriage is of primary importance for satisfying couples’
biological, social and psychological needs. While social and
psychological needs are taken into consideration, it contributes
to the development of the sense of belonging by reinforcing the
importance that spouses attach to the family institution with
mutual love, respect, trust, and unity (12). The satisfaction
of sexual desire constitutes a biological need and the studies
have reported that sexual adjustment positively affects marital
adjustment (13-15).

It can be asserted that the measures taken under quarantine during
the COVID-19 pandemic negatively affect both the menstrual
cycle order of women and spousal relations by causing significant
psychological problems in people. A literature review revealed
that menstrual cycle patterns of women and dyadic adjustment
with their spouses were mostly studied during the pandemic but
studies assessing menstrual cycle pattern and dyadic adjustment of
women who were diagnosed with COVID-19 and suffered from
this disease were not found in the literature. The contribution of
the findings to the literature from this perspective is considered to
be guiding in importance of evaluating the menstrual cycle pattern
and dyadic adjustment in women who had this disease in negative
circumstances such as the pandemic.

Objective

The aim of this study is to examine the effect of COVID-19
disease on menstrual irregularity and marital adjustment of
women. This study sought answers to the following questions:
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1. Does being diagnosed with COVID-19 disease affect nega-
tively women’s menstrual irregularity?

2. Does being diagnosed with COVID-19 disease affect nega-
tively women’s marital adjustment with their spouses?

Material and Method

Design of the Study

The study was conducted with quantitative method. The data
were collected in an observational way, the retrospective
recollection was preferred for the time relationship and it was
intended to identify the society.

Population and Sample

In the study, 147 persons were reached. A post-hoc power
analysis was done over the number of individuals reached.
Following values were determined in the analysis; tail=one,
effect size=0.2, a err prob=0.05, and the 1-B err prob=0.77.
For data collection, the convenience sampling method was
preferred. The data were collected by conducting face-to-face
interviews with the participants between 15 November 2021 and
15 February 2022.

Ethical Considerations

The approval of the Bingol University Ethics Committee
(decision no: 21/02, date: 19.08.2021) was obtained to conduct
the study, followed by obtaining the permission of the institution
where the study would be carried out. The women who agreed to
participate in the study gave their written consent by signing an
Informed Consent Form.

The participants were informed through the informative text at
the top of the questionnaire in accordance with the Declaration
of Helsinki, and the data were collected from voluntary female
participants aged 18—49 years, who were diagnosed with
COVID-19 disease and “reported no psychiatric disorder”
diagnosed by a physician.

Data Collection Tools

A Personal Information Form (37 questions) and the Revised
Dyadic Adjustment Scale (RDAS) were used as data collection
tools.

Personal Information Form (including independent variables):
This form has 37 questions about some characteristics of the
participants (age, gender, education level, profession, marital
status, menstrual cycle pattern, etc.).

Revised Dyadic Adjustment Scale (RDAS) (includes dependent
variables): The scale was developed by Spanier (1976) to assess
the quality of relationships of married or cohabiting couples
in marriage or similar dyadic relationships (16). Busby et al.,
(1995) revised the scale (17). Giindogdu (2007) adapted it into
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Turkish (18). It consists of 14 items. It is a five-point Likert-type
scale (1=never to 5=always). Items 7, 8, 9, and 10 are reversely
scored. Revised dyadic adjustment scale has three sub-factors.
The first factor is satisfaction and includes items 7, 9, 11, 12,
and 13. The second factor is consensus and includes items
1, 2, 3, 4, 5, and 6. The third factor is cohesion and includes
items 8, 10, and 14. The highest score of the scale is 70 points,
and a higher score signifies that couples have a higher quality
of the relationship. The Cronbach’s alpha internal consistency
reliability is 0.90 for the original version of the scale. In this
study, the Cronbach’s alpha internal consistency was determined
as 0.89.

Data Assessment

The IBM Statistical Package for the Social Sciences (SPSS)
program version 22 was used to analyse the data and error
controls and tables were made through the program. Numbers
and percentages are all provided in statistical analyses.
Histogram plots were drawn for the compliance to the normal
distribution, skewness and kurtosis values were evaluated, and
Kolmogorov-Smirnov analyses were done. Wilcoxon test was
applied between some conditions and characteristics and the
total and subscale scores of the RDAS, and the value of p <0.05
was accepted as statistically significant.

Results

The mean age of the participants was 32.79+6.71 years (Min: 20,
Max: 47, Median: 31.00) and the mean age of their spouses was
36.09+7.54 years (Min: 24, Max: 58, Median: 35.00). 21.8%
of the participants reported that they smoked. The mean year
of smoking was 12.18+9.40 years (Min: 1, Max: 25, Median:
10.00). 28.6% of the participants reported that they had a
chronic disease. Health problems of the participants were painful
bladder syndrome (3 people), asthma (3 people), kidney disease
(3 people), diabetes (3 people), FMS (3 people), Hashimoto’s
thyroiditis (9 people), hypertension (5 people), migraine (6
people), myasthenia gravis (3 people), and PCOS (2 people).
Table 1 illustrates the socio-demographic characteristics of the
participants.

The participants had a mean menarche age of 13.44+1.41 years
(Min: 11, Max: 18, Median: 13.00).

The mean age of the first pregnancy was 25.7243.81 years (Min:
18, Max: 34, Median: 26.00). The mean gravidity was 2.22+2.44
(Min: 1, Max: 19, Median: 2.00). The mean number of living
children was 1.68+1.02 (Min: 0, Max: 5, Median: 1.00) Table 2
shows the reproductive characteristics.

As Table 3 shows, only the score of the consensus factor of the
participants from the RDAS differed from the pre-and post-
COVID-19 periods. The mean score of consensus dropped after
COVID-19 and this was significant (p<0.05).
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Table 1. Some socio-demographic characteristics of the participants
(N=147)

Characteristics n %
Age range 30 years and below 64 43.5
31 years and above 83 56.5
8 years 3 2.0
Duration of education 12 years 31 21.1
13 years and more 113 76.9
30 years and below 38 259
Age range of the spouse 31 years and above 109 74.1
8 years 6 4.1
Duration of the spouse 12 years 23 15.6
13 years and more 118 80.3
Family Type Nuclear 132 89.8
Extended 15 10.2
Village 3 2.0
Place of Residence District 15 10.2
Province 129 87.8
Low 3 2.0
Perception of Economic status Moderate 130 88.4
High 14 9.5
L No 105 71.4
Presence of a chronic disease Yes 4 286
Smoking No 115 78.2
Yes 32 21.8

Table 2. Reproductive characteristics of the participants (n=147)

Characteristics n %

Normal vaginal
delivery
Caesarean section
Less than 2 years 18 | 23.7
2 years and more 58 | 76.3

58 | 49.2

Mode of last delivery (n= 118) 60 | 508

The duration between the last two
pregnancies (n=76)

Unintended pregnancy (n= 138) A\I/\zll(i)lr;le)le lzlé) ;g;
Abortion 5 12.5

Mode of termination of unintended Curettage 6 15.0
pregnancy (n=40) Birth 26 | 65.0
Other 3 7.5

As Table 4 shows, the participants reported that they experienced
situations causing significant differences in menstrual
characteristics at the pre— and post-COVID-19 periods (p<0.05).
The participants stated that the frequency of menstruation
decreased, they complained of more pain, and their complaints
such as discharge-itching-odour also increased in the post-
COVID-19 period. Their requests to apply to a health institution
declined based on their statements, which was significantly
different (p<0.05).

Discussion

COVID-19 is a highly contagious virus that has caused the
greatest pandemic of the last century. Since the existence of
mankind, pandemics that have resulted in massive deaths have
significantly affected adversely health, economic, and social
life. The novel coronavirus (SARS-CoV-2) was a causative
agent of a series of atypical respiratory diseases in Wuhan,
Hubei Province, China in December 2019 and the World Health
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Table 3. Pre- and post-COVID-19 values of the revised dyadic adjustment scale

Consensus Satisfaction Cohesion Total
Pre- COVID-19 Period Mean + SD Median 2431+5.21 18.64 +3.57 10.09 + 1.85 53.06 £9.38
Min-Max 25.00 19.00 10.00 53.00
95% CI 6-30 7-25 4-13 17-68
23.47-25.16 18.06-19.22 9.79-10.39 51.53-54.59
Post- COVID-19 Period Mean + SD Median 23.72 +5.58 18.64 + 3.64 10.28 £1.95 52.65+10.04
Min-Max 25.00 18.00 10.00 53.00
95% CI 6-30 7-25 3-14 16-68
22.81-24.63 18.05-19.24 9.96-10.60 51.02-54.29
Test Values =-2.013 Z=-0.277 Z=-1.733 Z=-0,316
p =0.044 p=0.782 p=10.083 p=0.752
Table 4. Distribution of menstrual characteristics of the participants on RDAS based on pre- and post-COVID-19 period (N=147)
Pre-COVID-19 Period Post-COVID-19 Period
Characteristics Mean + SD Mean + SD Test value
. Z=-3.00
Frequency of menstruation 1.99+0.42 1.87+0.33 p =0.003
. . Z=-2.44
Pain complaint 0.71+0.45 0.80+0.40 p=0.014
. . N Z=-458
Complaints of discharge, itching, odour etc. 0.24+0.43 0.46+0.50 p = 0.001
. e . Z=-6.55
Applying to a health institution for the complaints 0.58+0.49 0.25+0.43 p = 0.001

Organisation (WHO) announced it as a pandemic on 11 March
2020 (19). Women have been reported to have a lower risk
of serious illness and death due to COVID-19 infection than
men. Nevertheless, existing social inequalities may impose
an unequal burden of the pandemic (20). In many societies,
gender-based inequalities expose women to barriers to accessing
health resources and services. Due to travel restrictions, limited
supplies, inadequate infection control measures, and disruption
of the routine functioning of health systems during the pandemic,
women have had difficulty in accessing to the healthcare system
and their health have been negatively affected (21). Therefore,
this study aimed to determine how COVID-19 disease affected
women’s menstrual irregularity and marital adjustment.

Menstruation affects a large part of the total life expectancy of
women under healthy conditions, and when the existing studies
are reviewed, we observe that similar to the present study, there
have been a very limited number of studies on women’s health
since the COVID-19 pandemic broke out. It would not be wrong
to suggest that the present study sets an example for future studies
in this context. The mean age of the participants was 32.79+6.71
years and their mean menarche age was 13.44+1.41 years
(Min: 11, Max: 18, Median: 13.00). In their study, Topatan and
Kahraman reported that women had a mean age of 20.4+1.2 years
and a mean menarche age of 13.32+1.36 years (22). The mean age
was higher in the present study and the menarche age reported by
the researchers is compatible with the results of the present study.

It was found that 21.8% of the participants reported that they
smoked. The mean year of smoking was 12.18+9.40 years (Min:
1, Max: 25, Median: 10.00). 28.6% of the participants stated that

they had a chronic disease. Health problems of the participants
were painful bladder syndrome (3 people), asthma (3 people),
kidney disease (3 people), diabetes (3 people), FMS (3 people),
Hashimoto’s thyroiditis (9 people), hypertension (5 people),
migraine (6 people), myasthenia gravis (3 people), and PCOS (2
people). Although the cycle length varies among women and in
different periods of reproductive age, it follows a regular course
between the ages of 20-30. Many conditions such as smoking
and chronic diseases may also affect the cycle duration, and
led to changes (23). There are also studies which reported that
pain, concentration, behavioural changes and negative affective
problems in the premenstrual period were more common in
smokers compared to non-smokers (24,25).

The participants reported that they had situations which
caused significant difference in post-COVID-19 menstrual
characteristics (p<0.05). The participants reported that the
frequency of menstruation decreased, they complained of more
pain, and their complaints such as discharge-itching-odour also
increased in the post-COVID-19 period. Their requests to apply
to a health institution also declined based on their statements,
which was significantly different (p<0.05). When the studies on
how natural disasters or other epidemics that have taken place in
the world affected women’s health are examined, it is observed
that the number of such studies in the literature is very limited.
When the literature has been examined, it has been found that
stress and anxiety in women led to menstrual irregularities
and problems. The results of the study by Hong-Li et al. on
menstrual irregularity rates during the earthquake in Wenchuan
reported that approximately 21% of the participants stated that
their menstrual cycles became irregular after the Wenchuan
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earthquake and that rate was significantly higher compared to
the pre-earthquake period (6%, p <0.05) (26). In another study
examining the effect of a 16-day war on the menstrual cycle,
menstrual data of women just before the war and 3 and 6 months
after the war were gathered and analysed in comparison with
women who were not exposed to war. Consequently, it was
found that women who perceived war as an acute stressor and
were more exposed to war suffered from menstrual irregularities
(7). Apart from these, the effects of natural disasters have not
been analysed in the literature in terms of women’s health, and
it appears that menstrual health or reproductive system health
has not been examined in the studies where general effects have
been analysed and all studies have mostly focused on conditions
related to pregnancy (27-31). Unfortunately, it appears that
the articles only addressed the effects of COVID-19 disease
on women’s health in terms of maternal or pregnant women’s
health, and no details about menstrual health are available in
the articles. Especially women’s menstrual cycle pattern and
dyadic adjustment with their spouses during the pandemic
have been analysed in the literature, but studies that evaluated
the menstrual cycle patterns of women who were diagnosed
with COVID-19 and suffered from this disease have not been
found (32,33). Contribution of the findings to the literature from
this perspective is considered to be guiding in importance of
evaluating the menstrual cycle pattern in negative circumstances
such as pandemic and in women who had this disease.

Despite recent studies suggesting that stress can propagate into
relationships and is associated with lower-quality relationships,
some couples are able to maintain the quality of their
relationships under stressful experiences. For example, while
unfavourable experiences such as cancer, the death of a child,
and natural disasters disrupt the relationship and adjustment of
some couples, they improve the relational attachment of some
couples (34-36). It was determined in the present study that the
dyadic adjustment of women in the stressful atmosphere brought
about by the COVID-19 isolation process was negatively
affected. It is reported that pandemic-related alterations disrupt
the functioning of the whole family and the stress that disturbs
one person may also have negative effects on the spouse (37).

Only the score of the consensus factor of the participants
from the RDAS differed in terms of pre— and post-COVID-19
periods. The mean score of consensus dropped after COVID-19
and this was found to be significant (p<0.05). Pietromonaco
and Overall’s model indicated that extrinsic stress may lead to
maladaptive dyadic relationship processes such as negativity
and hostility (38). The COVID-19 pandemic and lockdown
compelled couples into social isolation and they had to come to
grips with their daily lives (such as childcare). The propagation
of stress can disrupt the dyadic adjustment of couples by making
the time spent together shorter, weakening mutual feelings,
diminishing communication, or increasing the appearance of
certain disorders (anxiety, depression, rigidity) (39). Therefore,
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we believe that an online relationship training programme may
be beneficial to increase and support their satisfaction with their
relationship and dyadic adjustment.

Conclusion

In conclusion, it was observed that COVID-19 disrupted the
menstrual cycle and marital adjustment of women who survived
the disease. During the pandemic, the participants reported a drop
in the frequency of menstruation in the post-COVID-19 period,
an uptick in pain complaints, and an increase in complaints such
as discharge-itching-odour. With these multifaceted conclusions
about menstrual health, the present study, which is believed to
shed light on future studies, has been a study that is almost a
review in assessing the effects of the pandemic period we are
going through from the standpoint of women’s health. Moreover,
the findings of the study indicated that dyadic adjustment
was negatively affected in women with COVID-19 and in the
stressful atmosphere brought about by the COVID-19 isolation
process. The process we are going through should prioritise
introducing marriage counselling programmes for individuals
who have marital conflicts, encouraging them to receive couple
and family therapy, and improving marital adjustment. Given
the effect of monthly earnings on stress, it is important for these
intervention programmes to be free of charge or affordable.
Accordingly, it would be beneficial for postgraduate students of
clinical psychology to engage in group intervention either as part
of their internship or their thesis programmes, both academically
and in terms of public health.
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ABSTRACT

0z

Introduction: Inflammatory bowel disease is a chronic and idiopathic disease
of the digestive tract. The disease also affects the liver and pancreas. Our aim
in the study was to examine the effect of transcutaneous auricular vagal nerve
stimulation (TAVNS) on the healing of liver and pancreas damage.

Material and Method: 36 rats in 4 groups were included in this study.
The Sham group was intracolonic injected with saline and TAVNS was
not applied. The Sham+ TAVNS group was injected intracolonically with
saline and TAVNS was applied. The TNBS+Sham group was injected with
TNBS (trinitrobenzene sulfonic acid) intracolonically and TAVNS was not
applied. In TNBS+ TAVNS group, both TNBS was injected and TAVNS was
applied. Liver tissue and pancreas tissue were examined histologically and
histomorphometrically.

Results: In our study, the final body weights of TNBS+Sham and TNBS+
TAVNS groups were found to be significantly lower than Sham and
Sham+TAVNS groups. The liver and pancreas histopathological scores of
the TNBS injected groups were significantly higher. In the liver hepatocytes
of rats in TNBS+Sham group, necrotic areas, vacuolar degeneration, and
sinusoidal congestion were observed in some regions. Degenerative findings
in liver sections of group TNBS+ TAVNS group were also partially reduced.
The number and area of Langerhans islets in the pancreas of the animals in
TNBS+Sham and TNBS+ TAVNS groups were found to be lower than in
Sham and Sham+ TAVNS groups.

Conclusion: In this study, we found that TNBS-induced colitis in rats caused
histopathological and histomorphometric changes in the liver and pancreas,
causing weight loss, and that TAVNS had therapeutic effects on these changes.

Keywords: Colitis, vagal nerve stimulation, liver, pancreas

Giris: Inflamatuvar bagirsak hastalig, sindirim sisteminin kronik ve idiyopatik
bir hastaligidir. Hastalik ayrica karacigeri ve pankreasi da etkilemektedir.
Calismadaki amacimiz transkutanoz aurikular vagal sinir stimulasyonunun
(TAVNS) karaciger ve pankreas hasarinin iyilesmesi tizerindeki etkisini
incelemektir.

Materyal ve Metod: Calismamiz 4 grup halinde 36 siganla yapilmistir.
Sham grubuna intrakolonik salin enjeksiyonu yapilmig ve TAVNS
uygulanmamigtir. Sham+ TAVNS grubuna intrakolonik olarak salin enjekte
edilmis ve TAVNS uygulanmistir. TNBS+Sham grubuna intrakolonik
olarak TNBS (trinitrobenzen siilfonik asit) enjekte edilmis ve TAVNS
uygulanmamigtir. TNBS+TAVNS grubuna hem TNBS enjekte edilmis hem
de TAVNS uygulanmustir. Karaciger dokusu ve pankreas dokusu histolojik ve
histomorfometrik olarak incelenmistir.

Bulgular: Calismamizda TNBS+Sham ve TNBS+TAVNS gruplarmin son
viicut agirliklart Sham ve Sham+TAVNS gruplarina gore anlamli olarak diisiik
bulundu. TNBS uygulanan gruplarin karaciger ve pankreas histopatolojik
skorlar1 anlamli olarak yiiksekti. TNBS+Sham grubundaki siganlarin karaciger
hepatositlerinde bazi bolgelerde nekrotik alanlar, vakuolar dejenerasyon
ve sinlizoidal konjesyon gozlendi. Grup TNBS+TAVNS grubunun
karaciger kesitlerindeki dejeneratif bulgular kismen azaldi. TNBS+Sham
ve TNBS+TAVNS gruplarindaki hayvanlarin pankreasindaki Langerhans
adaciklarinin sayisi ve alani, Sham ve Sham+ TAVNS gruplarina gére daha
diisiik bulundu.

Sonu¢: Bu calismada siganlarda TNBS kaynakli kolitin karaciger ve
pankreasta histopatolojik ve histomorfometrik degisikliklere neden olarak
kilo kaybimna yol actigt ve TAVNS’nun bu degisiklikler tizerinde terapotik
etkilerinin oldugu tespit edilmistir.

Anahtar Sézciikler: Kolit, vagal sinir stimulasyonu, karaciger, pankreas
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Introduction

Inflammatory bowel disease (IBD) is a chronic autoimmune
condition whose exact cause remains unknown. It encompasses
two primary types: ulcerative colitis and Crohn’s disease. IBD
is quite common in the world, and its incidence is increasing
(1). While the exact cause remains incompletely understood, it
is recognized that both genetic predisposition and environmental
influences play significant roles in the development of the
disease (2-4). Ulcerative colitis is characterized by inflammation
restricted to the colon, whereas Crohn’s disease can affect any
segment of the gastrointestinal tract, often manifesting in the
small and large intestines (5). Most of the clinical findings are
similar in both types of IBD. Some of those are abdominal
pain, diarrhea, and weight loss (6). Although this disease is
predominant, especially in the intestines, extraintestinal findings
are also seen in a significant part of the patients. Studies have
reported that IBD also affects the liver and pancreas (7, 8). In
treatment, medical and surgical methods keep the disease in
remission for a while and suppress the symptoms, but side effects
and long-term recurrence are common. For all these reasons,
non-invasive, side-effect-free, easily applicable methods are
needed in the treatment of IBD (9, 10). The experimental colitis
model induced by TNBS (trinitrobenzene sulfonic acid), which
we used in our study, is similar to human ulcerative colitis and is
used in IBD research (11).

The vagus nerve holds the distinction of being the longest cranial
nerve in the human body, coming out of the brain stem and
extending to the thorax and abdomen, providing parasympathetic
innervation to the organs here. It has special importance because
it connects with both the central nervous system and the enteric
nervous system. Recent research has stated that the vagus
nerve provides an anti-inflammatory effect in cases of chronic
inflammation through its wide neuronal network in the brain
and afferent and efferent fibers extending to the body (12,13).
The curative effect of the vagus nerve has been known since
ancient times, and many methods have been used to stimulate
the vagus nerve until today (14). Transcutaneous auricular vagal
nerve stimulation (TAVNS) is a method based on stimulating the
auricular branch, the only cutaneous branch of the vagus nerve,
with electrical impulses over the skin. This method has received
US Food and Drug Administration (FDA) approval for resistant
epilepsy. Furthermore, the effectiveness of TAVNS method in
treating many diseases such as depression, migraine, rheumatoid
arthritis, and cardiac insufficiency is still being investigated. The
fact that it is non-invasive, easily applicable, portable, and has
minimal side effects makes this method advantageous (15).

In this research, our aim was to assess alterations in the liver and
pancreas within a rat model of experimental colitis, as well as
investigate the impacts of TAVNS on these changes during the
chronic phase using histomorphometric and histopathological
analysis.

Kogak et al. Colitis and Vagal Stimulation

Material and Methods

This research was carried out at Gazi University Experimental
Research and Animal Laboratory. Ethical approval of the
study was obtained from Animal Research Committee at Gazi
University (G.U.ET 21.041). The study received support from the
Gazi University Scientific Research Projects Unit under project
number TTU-2021-7301. 36 adult male Sprague-Dawley rats,
weighing between 180-200 g, were utilized for the study and
maintained under controlled conditions. The temperature was
maintained at 22+1°C, with humidity levels between 60-70%.
The animals were subjected to a 12-hour light and 12-hour dark
cycle. Adequate provisions were made to ensure that the rats had
ad libitum access to food and water. They were housed in groups
of three in cages. Prior to the commencement of the experiments,
the rats were allowed to acclimate to these conditions for 7 days.

Experimental Groups

Four major groups of 9 rats each were created randomly from the
total population of the rats. Animals in the Sham group received
an intracolonic saline injection and TAVNS was not performed.
Animals in Sham+TAVNS group received an intracolonic saline
injection and TAVNS. Animals in Group TNBS+Sham group
were injected with intracolonic TNBS and not TAVNS. Animals
in TNBS+TAVNS group received intracolonic TNBS injection
and TAVNS.

Colitis induction in TNBS+Sham and TNBS+TAVNS groups
was applied according to the classical TNBS (trinitrobenzene
sulfonic acid) colitis model developed by Morris et al. (11).
The rats, after 12 hours of food deprivation, were anesthetized
using a combination of 50 mg/kg ketamine and 0.05 mg/kg
acepromazine. An 8 cm long cannula was inserted through the
anus into the colon and TNBS was dripped in 50% ethanol (total
volume, 0.25 ml) at 10 mg per rat (Figure 1). The rats were kept
in an upside-down position so that TNBS could remain in the
colon after intracolonic administration (Figure 2)

Figure 1. Colitis induction
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Transcutaneous Auricular Vagal Nerve Stimulation
(TAVNS)

The Vagustim® device, created for use in animal trials, was used
to apply TAVNS. Vagustim was developed to non-invasively
and bilaterally stimulate the auricular branch of the vagus nerve.
It consists of two units, the stimulator, and the ear electrodes.
While the stimulator generates electrical impulses, the ear
electrode transfers the stimulus through the skin to the vagus
nerve in both ears (16).

TAVNS was applied to the rats in Sham+TAVNS group and
TNBS+TAVNS group under anesthesia for 30 minutes twice a
day for 10 days. The ear electrodes of the device were placed in
the tragus of the rats bilaterally, including the cavum concha,
and stimulation was applied (Figure 3 and Figure 4). The same
procedure was applied to Sham group and TNBS+Sham group
but no stimulation. In our study, TAVNS current intensity was
1 mA, pulse duration was 500 ps, the frequency was 10 Hz,
the voltage was 5 V, and the application was made accordingly.
The application time continued for 30 minutes. Stimulation was
conducted in cycles consisting of 30 seconds of stimulation
followed by 30 seconds of rest. Consequently, each session
involved a total of 15 minutes of vagal nerve stimulation.

Surgical Procedure

Rats were weighed before colitis induction and after 10 days of
vagal nerve stimulation. On the 10th day after colitis induction,
rats were deeply anesthetized using intramuscularly (ketamine
150 mg/kg and acepromazine 0.15 mg/kg). Then, rats were
transcardially perfused with saline. Liver and pancreas tissues
were removed. The liver and pancreas were weighed.

Histological Method

The liver and pancreas tissues of the experimental groups
were fixed with 4% paraformaldehyde for light microscopic
examination. Sections of 4 pm thickness were taken with a
microtome (RM 2245, Germany) from paraffin blocks obtained
after histological follow-up procedures. Tissues were stained
with Hematoxylin-Eosin and Masson’s Trichrome.

Liver and pancreas sections were stained in Harris Hematoxylin
solution. Histopathological scoring was performed in the liver
and pancreas tissues, and the area of the central vein in the liver
and the area of Langerhans islets, and the number of Langerhans
islets in the pancreas tissues were determined. According to
the liver inflammation score, 0 points were given if there was
no inflammation, score 1 if there was mild lobular/mild portal
inflammation, score 2 if there was moderate lobular/portal
inflammation, and score 3 if there was severe lobular/portal
inflammation (17). According to the liver necrosis score, 0 points
if there is no necrosis, score 1 if there is hepatic parenchymal
necrosis below 10%, score 2 if 10-25% liver parenchymal
necrosis is present, and score 3 if there is liver parenchymal
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Figure 2. Upside-down position

Figure 3. Transcutaneous auricular vagal nerve stimulation

Figure 4. Placement of the ear electrode
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Table 1. Weight averages of the experimental groups

Kogak et al. Colitis and Vagal Stimulation

Mean+SD Sham Group Sham+TAVNS Group TNBS+Sham Group TNBS+TAVNS Group
(standard deviation) Saline / TAVNS (-) Saline / TAVNS (+) TNBS / TAVNS (-) TNBS / TAVNS (+)
Final body weight (kg) 196.789+5.17 200.125+30.32 161.667+24.56 167.333+18.83
Liver weight (g) 7.397+0.61 9.446+1.20 6.583+0.87 9.030+1.36
Pancreas weight (g) 0.804+0.22 0.665+0.14 0.730+0.21 0.620+0.35
Table 2. Liver histological findings of the experimental groups.

Sham Group Sham+TAVNS Group TNBS+Sham Group TNBS+TAVNS Group
Mean+SD Saline / TAVNS (-) Saline / TAVNS (+) TNBS / TAVNS (-) TNBS / TAVNS (+)
Liver Histopathological Score 0.4+0.50 0.7+0.57 2.45+0.82 2.05+0.60
Central vein diameter (p) 55149+109 58325+132 53747+166 54134+135
Percentage of collagen fiber area (%) 2.79+£2.6 3.1942.3 10.28+6.9 7.274£5.7
Number of islets of Langerhans 13.71£5.02 12+4.69 5+1.86 6.83+3.18
Langerhans islet area () 0.043+0.002 0.052+0.004 0.034+0.004 0.048+0.006
Pancreas histopathological score 0.54+0.51 0.5+0.51 2.3£1.03 2.05+0.60

necrosis above 25% (18). Pancreas histopathological scoring
was conducted using parameters such as edema (rated on a scale
of 0-4 points), acinar necrosis (0-4 points), hemorrhage and fat
necrosis (0-4 points), as well as inflammation and perivascular
infiltration (0-4 points), as outlined in a previous study (19). The
mean scores of the rats were determined according to the groups.

Collagen fiber distribution was evaluated by performing
Masson’s Trichrome staining (Code: RRSK20-100, Atom
Scientific, United Kingdom) on liver tissue sections of the
experimental groups. The images captured using the Leica DM
4000B microscope from Germany were analyzed using the Leica
LAS V4.9 program. The percentage of liver collagen fiber area
was calculated utilizing Image J, a Java-based software program
developed by the National Institutes of Health.

Statistical Analysis

SPSS (Statistical Package for Social Science, 22" version)
package program was used for statistical analysis of the obtained
data. The normality of the data distribution was assessed using
the Shapiro-Wilk test. A one-way analysis of variance (ANOVA)
followed by the Tukey test was conducted. Results were deemed
significant if the p-value was less than 0.05. In addition, the
meantstandard deviation value was calculated.

Results

Weight Findings

At the end of the experiment, the final body weights of the rats
were measured, and the average weight for each group was
calculated. The mean weight of Sham group was found to be
significantly higher than group TNBS+Sham group (p<0.01).
The mean body weight of Sham+TAVNS group was higher than
TNBS+TAVNS group (p<0.05). The mean liver weight of Sham
group was found to be significantly lower than Sham+TAVNS
group (p<0.01). The mean liver weight of TNBS+Sham group

was significantly lower than TNBS+TAVNS group (p<0.001).
Considering the mean pancreas weights of the rats; the mean
pancreas weight of Sham group was higher than TNBS+Sham
group, but the difference was not statistically significant
(p>0.05), (Table 1).

Liver Histological Findings

In the liver sections examined after hematoxylin-eosin staining,
cords consisting of polygonal hepatocytes extending radially
from the central vein to the periphery and sinusoids between
the cords were observed in the saline-injected groups (Sham
and Sham+TAVNS groups). Hepatocytes with acidophilic
staining had normal histological structure, some hepatocytes
were observed to be binucleated. Liver sinusoidal spaces
were in normal arrangement (Figure 5 A and B). In the group
that received TNBS injection but did not receive TAVNS
(TNBS+Sham group), inflammation in some lobular and portal
areas was noted, as well as deterioration in hepatocyte structures
and radial arrangement. Vacuolar degeneration and sinusoidal
congestion were detected in certain areas of the hepatocytes.
Localized necrotic areas were detected in the liver parenchyma
(Figures 5 C and D). In the sections of both TNBS injection
and TAVNS groups, as a result of histopathological scoring, it
was observed that degenerative findings continued to exist even
though they were partially reduced (Figure 5 E and F).

According to the histopathological scoring that determines
the level of necrosis and inflammation in the livers of rats; the
score of TNBS+TAVNS group was lower than TNBS+Sham
group, but it was not statistically significant (p>0.05). The
histopathological score of TNBS+Sham group was significantly
higher than Sham group (p<0.001). The histopathological
score of TNBS+TAVNS group was significantly higher than
Sham+TAVNS group (p<0.001). There was no statistically
significant difference between all groups in terms of liver central
vein diameters of rats (p>0.05), (Table 2).
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Following Masson’s Trichrome staining, the percentage of
collagen fiber area was determined. Subsequently, the collagen
fiber area percentage was calculated for each group. Liver tissues
were evaluated between groups, and no statistical significance
was observed between the saline-injected groups (Sham and
Sham+TAVNS groups). In the non-TAVNS treated groups, the
collagen fiber distribution of those injected with TNBS was
significantly lower than those injected with saline (p<<0.0001). It
was found that in the TNBS-injected groups, the percentage of
collagen fiber area decreased in the non-TAVNS group compared
to the TAVNS group, but this decrease was not statistically
significant. In the TNBS-injected groups, the fibrotic changes
observed in the livers of the non-TAVNS group (TNBS+Sham)
were also partially reduced compared to the TNBS-injected and
TAVNS-treated (TNBS+TAVNS) groups (Figure 6 A-F).

Pancreas Histological Findings

The exocrine section containing pancreas acini structures and
endocrine areas including islets of Langerhans were observed
in normal histological structure in pancreas sections stained
with Hematoxylin-Eosin belonging to Sham group and
Sham+TAVNS group. Interlobular connective tissue areas,
intralobular canal structures, and vascularized formations had
normal histological structures. While the islets of Langerhans
were arranged as cords, the acini structures contained cells with
basophilic cytoplasm at the base and eosinophilic cytoplasm at
the apical (Figure 7 A and B).

In the exocrine pancreas tissue of TNBS+Sham group,
acinar necrosis, hemorrhage, and perivascular infiltration
were observed in some areas. In some islets of Langerhans,
congestion between cells was noted. Lymphocytic infiltration
was detected in interlobular areas, and atrophy was observed
in some acinar cells in exocrine pancreas sections (Figures 7
C and D). It was noted that a decrease in acinar atrophy and
lymphocytic infiltration was observed in sections belonging to
TNBS+TAVNS group, and pancreas histopathological changes
continued in some sections (Figure 7 E and F).

The average number of islets of Langerhans in the rat pancreas
was calculated for each group. In the groups that did not undergo
TAVNS, the saline-injected group exhibited significantly
higher numbers of Langerhans islets compared to the TNBS-
injected group (p<0.01). Within the TNBS-injected groups,
although the TAVNS group showed a higher number of islets
of Langerhans, the difference was not statistically significant
(p>0.05). Regarding the average area of Langerhans islets in
the rat pancreas, among the TAVNS groups, the TNBS-injected
group displayed smaller islet areas compared to the non-TNBS-
injected group.

Among the saline-injected groups, the islet areas in the group
without TAVNS were observed to be lower than the group
where TAVNS was applied. However, these differences
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Figure 6. Liver tissue sections of the experimental groups were stained with
Masson’s Trichrome (MT). (A) Sham group; (B) Sham+TAVNS group, (C,
D) TNBS+Sham group; (E, F) TNBS+TAVNS group, Collagen fibers ()
are seen as blue areas (MT, X200)

Figure 5. Liver tissue sections of the experimental groups stained with
Hematoxylin-Eosin (HE); (A) Sham Group; (B) Sham+TAVNS Group,
(C, D) TNBS+Sham Group; (E, F) TNBS+TAVNS Group, central vein
(c.v), hepatocyte (h), inflammatory areas (), vacuolar degeneration (»),
necrosis (=), congestion (») ( HE, x200)
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were not statistically significant (p>0.05). Regarding the
histopathological scoring of pancreas tissues in rats, among the
groups not subjected to TAVNS, the histopathological score of
the TNBS injection group was markedly higher than that of the
saline injection group (p<0.001). Similarly, among the TAVNS
groups, the histopathological score of the TNBS injection group
was significantly elevated compared to the saline injection group
(p<0.001). (Table 2).

Discussion

Inflammatory bowel disease (IBD) is a prevalent, chronic
disorder affecting the gastrointestinal tract, the exact cause
of which remains uncertain. It encompasses two main types:
ulcerative colitis and Crohn’s disease, both of which can
significantly impair quality of life and occasionally contribute to
the development of depression and anxiety (20). There are many
studies on the epidemiological, immunological, biochemical,
and microbiological features of IBD (21). However, liver
and pancreas involvement, which is one of the extraintestinal
manifestations of the disease, has not been adequately studied
although it is common.

Duan et al. (17) investigated the effects of a substance called
vitexin on liver damage due to IBD in a study on mice. In the
study, the colitis model induced by dextran sodium sulfate was
used and the histopathology of the liver damage of the subjects
was examined by Hematoxylin-Eosin staining. As a result of
the study, it was stated that colitis causes inflammation and
hepatocyte necrosis in the liver (22). In the study conducted by
Lunder et al. (23), the researchers investigated the incidence
of primary sclerosing cholangitis in patients with IBD. They
examined the findings of primary sclerosing cholangitis 20
years later in 470 people diagnosed with IBD in Norway
between 1990 and 1993. They stated that they detected primary
sclerosing cholangitis in 7% of the patients, and they found
biochemical markers indicating primary sclerosing cholangitis
in 65% (23). In the research conducted by Deger et al. (24), the
investigation centered around oxidative damage and apoptosis
in rats with TNBS-induced colitis. The study also delved into
the therapeutic potential of glutamine in mitigating damage
to the colon and pancreas during colitis. A cohort of 28 male
rats was randomly divided into four groups for the experiment.
Group 1 received TNBS injection exclusively, Group 2 received
TNBS injection along with glutamine supplementation, Group
3 received glutamine alone, and Group 4 received saline. It has
been reported that interstitial edema and acinar vacuolization are
observed in pancreas sections stained with Hematoxylin-Eosin
and that glutamine treatment may have a protective effect on
pancreas degeneration (24).

Today, IBD is tried to be treated with medical and surgical
methods. However, both drug side effects and the recurrence
of the disease create problems for patients and physicians.

Kogak et al. Colitis and Vagal Stimulation
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Figure 7. Images of the sections of the pancreas tissue stained with
Hematoxylin-Eosin. (A) Sham group; (B) Sham+TAVNS group, (C, D)
TNBS+Sham group; (E, F) TNBS+TAVNS group, Islets of Langerhans
(»), atrophic acini (»), perivascular infiltration (®) and hemorrhage (=)
(HE, A, B, D, F: X200; C and E: X100)
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Sympathetic system dominance is observed in 35% of people
with Crohn’s disease as a result of impaired parasympathetic
activity (25). Recently, the focus has been on the vagus nerve’s
role in modulating inflammatory responses.

A study on mice by Ghia et al. (26) investigated the anti-
inflammatory effect of the vagus nerve on colitis that persisted
for several weeks. Using the dextran sodium sulfate-induced
colitis model, vagotomy was performed in one group and not
in the other group. When inflammatory markers and cytokine
profiles were examined between groups, inflammation in
vagotomized mice was more severe than in the control group.
This indicates that the vagus nerve may have a protective role
in IBD (26). Meregnani et al (27) investigated the effect of
vagal nerve stimulation on IBD in TNBS-induced experimental
colitis model in rats. Vagal nerve stimulation was performed
with a stimulator surgically placed in the cervical region, and
stimulation was performed 3 hours a day for 5 consecutive
days. It has been reported that weight loss improved, and
inflammatory markers were positively affected in rats that
received vagal nerve stimulation (27). Rawat et al. (28), in
a study on rats, investigated the effectiveness of TAVNS in
2-Dimethylhydrazine-induced colon cancer. In conclusion,
it has been reported that vagal nerve stimulation of the
transcutaneous auricular nerve improves autonomic function,
reduces oxidative damage, and increases the activation of the
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cholinergic anti-inflammatory pathway. TAVNS prevented the
carcinogenic effects of 2-Dimethylhydrazine by increasing
mitochondrial apoptosis (28).

Conclusion

In this study, it was observed that TNBS-induced colitis led to a
reduction in body weight and an elevation in stress levels in rats.
Examination of tissue sections stained with hematoxylin-eosin
revealed inflammation in liver tissue, structural deterioration in
hepatocytes, and necrosis in certain parenchymal areas due to
colitis. While TAVNS was found to mitigate these degenerative
changes, it did not completely prevent them. In the sections
stained with Masson’s Trichrome, fibrotic changes, and
inflammatory areas were observed with the increase of collagen
tissue in the liver tissue. Although not statistically significant,
TAVNS reduced fibrotic changes in the liver. In the pancreas
tissue, it has been observed that colitis reduces the number and
area of Langerhans islets. This result suggested the deterioration
in the endocrine functions of the pancreas. As a result of the
histopathological scoring of the exocrine pancreas; exocrine
pancreas degeneration was noted in the TNBS-injected groups.
TAVNS reduced exocrine pancreas degeneration, but this effect
was not statistically significant.

As a result, it is determined that TAVNS has a healing effect on
the alterations that the IBD causes in the liver and pancreas. This
research will support the treatment of IBD.

We predict that TAVNS is promising in IBD because it is easy
to apply, non-invasive, has minimal side effects; and reveals an
anti-inflammatory effect on the vagus nerve, but it should be
supported by further experimental research.

Etik Kurul Onay:: Gazi Universitesi Hayvan Deneyleri Yerel Etik Kurulu'ndan (G.U.ET
21.041 kodu ile) etik onay alinmustir.

Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilari: Fikir - MB, OK, RG, EA; Tasarim - OK, KA, SOAD, EA; Denetleme - MB,
RG; Veri Toplanmasi ve/veya islemesi -OK, EA, AS; Analiz ve Yorum - MB, RG, SOAD;
Literattir Taramasi - OK, AS; Yaziyi Yazan - OK, KA, AS; Elestirel inceleme - MB, EA.

Cikar Catismasi: Yazarlar ¢ikar catismasi olmadigini beyan etmislerdir.

Finansal Destek: Bu calisma Gazi Universitesi Bilimsel Arastirma Projeleri Birimi (BAP)
tarafindan (TTU-2021-7301 proje numarasi ile) desteklenmistir.

Ethics Committee Approval: Ethical approval of the study was obtained from the
Animal Research Committee at Ankara Gazi University (G.U.ET 21.041).

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - MB, OK, RG, EA; Design - OK, KA, SOAD, EA;
Supervision - MB, RG; Data Collection and/ or Processing - OK, EA, AS; Analysis and/or
Interpretation - MB, RG, SOAD; Literature Search - OK, AS; Writing - OK, KA, AS; Critical
Reviews - MB, EA.

Conflict of Interest: The authors declared that there is no conflict of interest.

Financial Disclosure: The study was supported by Gazi University Scientific Research
Projects Unit with project number TTU-2021-7301.

22

YIU Saglik Bil Derg 2024;5:16-23

References

. Baron JH. Inflammatory bowel disease up to 1932. The Mount Sinai Journal of
Medicine, New York. 2000;67(3):174-89.

. Jowett S, Seal C, Pearce M, Phillips E, Gregory W, Barton J, et al. Influence of
dietary factors on the clinical course of ulcerative colitis: a prospective cohort
study. Gut. 2004;53(10):1479-84.

. Higuchi LM, Khalili H, Chan AT, Richter JM, Bousvaros A, Fuchs CS.
A prospective study of cigarette smoking and the risk of inflammatory

N

w

bowel disease in women. The American journal of gastroenterology.
2012;107(9):1399.

4. Ananthakrishnan AN, Khalili H, Konijeti GG, Higuchi LM, de Silva P, Fuchs
CS, et al. Sleep duration affects risk for ulcerative colitis: a prospective cohort
study. Clinical Gastroenterology and Hepatology. 2014;12(11):1879-86.

. Cosnes J, Gower—Rousseau C, Seksik P, Cortot A. Epidemiology and natural
history of inflammatory bowel diseases. Gastroenterology. 2011;140(6):1785-
94. e4.

. Ballester Ferré MP, Bosca-Watts MM, Minguez Pérez M. Enfermedad de
Crohn. Medicina Clinica. 2018:26-33.

. Peppercorn MA, Kane SV. Clinical manifestations, diagnosis, and prognosis of
ulcerative colitis in adults. Up to date [online]. 2011.

. Park SH, Kim D, Ye BD, Yang S-K, Kim J-H, Yang D-H, et al. The
Characteristics of Ulcerative Colitis Associated With Autoimmune Pancreatitis.
Journal of Clinical Gastroenterology. 2013;47(6):520-5.

. Chaparro M, Ordas I, Cabré E, Garcia-Sanchez V, Bastida G, Penalva M, et al.
Safety of thiopurine therapy in inflammatory bowel disease: long-term follow-
up study of 3931 patients. Inflammatory bowel diseases. 2013;19(7):1404-10.

10. Benjamin I, Griggs RC, Fitz JG. Andreoli and Carpenter’s Cecil Essentials of
Medicine E-Book: Elsevier Health Sciences; 2015.

. Morris GP, Beck PL, Herridge MS, Depew WT, Szewczuk MR, Wallace JL.
Hapten-induced model of chronic inflammation and ulceration in the rat colon.
Gastroenterology. 1989;96(2):795-803.

12. Cheng J, Shen H, Chowdhury R, Abdi T, Selaru F, Chen JDZ. Potential of
Electrical Neuromodulation for Inflammatory Bowel Disease. Inflammatory
Bowel Diseases. 2019;26(8):1119-30.

13. Briand M-M, Gosseries O, Staumont B, Laureys S, Thibaut A. Transcutaneous
Auricular Vagal Nerve Stimulation and Disorders of Consciousness: A
Hypothesis for Mechanisms of Action. Frontiers in Neurology. 2020;11(933).

14. Hou PW, Hsu HC, Lin YW, Tang NY, Cheng CY, Hsich CL. The History,
Mechanism, and Clinical Application of Auricular Therapy in Traditional
Chinese Medicine. Evid Based Complement Alternat Med. 2015;2015:495684.

15. Mertens A, Raedt R, Gadeyne S, Carrette E, Boon P, Vonck K. Recent advances
in devices for vagus nerve stimulation. Expert review of medical devices.
2018;15(8):527- 39.

16. Vagus Nerve Stimulation (VNS) Device For Animal Research. https://
vagustim.io/vagus-nerve-stimulation-animal-research-2/ (01.01.2022).

17. Duan S, Du X, Chen S, Liang J, Huang S, Hou S, et al. Effect of vitexin on
alleviating liver inflammation in a dextran sulfate sodium (DSS)-induced
colitis model. Biomedicine & Pharmacotherapy. 2020;121:109683.

18. Zhang L, Zhao Y, Fan L, Xu K, Ji F, Xie Z, et al. Tectorigenin protects against
experimental fulminant hepatic failure by regulating the TLR4/mitogen-
activated protein kinase and TLR4/nuclear factor-kB pathways and autophagy.
Phytotherapy Research. 2019;33(4):1055-64.

19. Fusco R, Cordaro M, Siracusa R, D’Amico R, Genovese T, Gugliandolo E,
et al. Biochemical evaluation of the antioxidant effects of hydroxytyrosol on
pancreatitis-associated gut injury. Antioxidants. 2020;9(9):781.

20. Fusco R, Cordaro M, Siracusa R, D’Amico R, Genovese T, Gugliandolo E,
et al. Biochemical evaluation of the antioxidant effects of hydroxytyrosol on
pancreatitis-associated gut injury. Antioxidants. 2020;9(9):781.

. Kim H-S, Berstad A. Experimental colitis in animal models. Scandinavian
journal of gastroenterology. 1992;27(7):529-37.

22. Duan S, Du X, Chen S, Liang J, Huang S, Hou S, et al. Effect of vitexin on
alleviating liver inflammation in a dextran sulfate sodium (DSS)-induced
colitis model. Biomedicine & Pharmacotherapy. 2020;121:109683.

23. Lunder AK, Hov JR, Borthne A, Gleditsch J, Johannesen G, Tveit K, et al.
Prevalence of Sclerosing Cholangitis Detected by Magnetic Resonance
Cholangiography in Patients With Long-term Inflammatory Bowel Disease.
Gastroenterology. 2016;151(4):660-9.¢4.

24. Deger C, Erbil Y, Giris M, Yanik BT, Tunca F, Olgag V, et al. The Effect of
Glutamine on Pancreatic Damage in TNBS-Induced Colitis. Digestive Diseases
and Sciences. 2006;51(10):1841-6.

wn

(=)

~

oo

o

1

—

2

—



YIU Saglik Bil Derg 2024;5:16-23

25.

26.

Lindgren S, Lilja B, Rosen I, Sundkvist G. Disturbed autonomic nerve function
in patients with Crohn’s disease. Scandinavian journal of gastroenterology.
1991;26(4):361- 6.

Ghia J-E, Blennerhassett P, El-Sharkawy RT, Collins SM. The protective
effect of the vagus nerve in a murine model of chronic relapsing colitis.
American Journal of Physiology-Gastrointestinal and Liver Physiology.
2007;293(4):G711-G8.

217.

28.

Kogak et al. Colitis and Vagal Stimulation

Meregnani J, Clarengon D, Vivier M, Peinnequin A, Mouret C, Sinniger V,
et al. Anti-inflammatory effect of vagus nerve stimulation in a rat model of
inflammatory bowel disease. Autonomic Neuroscience. 2011;160(1):82-9.
Rawat JK, Roy S, Singh M, Guatam S, Yadav RK, Ansari MN, et al.
Transcutaneous vagus nerve stimulation regulates the cholinergic anti-
inflammatory pathway to counteract 1, 2-dimethylhydrazine induced colon
carcinogenesis in albino wistar rats. Frontiers in pharmacology. 2019;10:353.

23



Yiiksek ihtisas Universitesi
Saghk Bilimleri Dergisi
Yuksek Ihtisas University Journal of

Health Sciences

ISSN 2717-8439
E-ISSN 2717-9257

VOKSER\ HTISAS
UNIVERSITESI

DERLEME / REVIEW

YIU Saglik Bil Derg 2024;5:24-30
https://doi.org/10.51261/yiu.2024.1358528

Contemporary Advancements in the Early Detection of Melanoma and the
Horizon of Home- Based Diagnostic Approaches
Melanomun Erken Teshisindeki Giincel ilerlemeler ve Ev Tabanli Tanisal Yaklasimlarin Gelecegi

Sule Gencoglu

Ozel Gozde Hastanesi, Malatya, Turkiye

ABSTRACT

0z

Melanoma remains a significant health concern, given its escalating
incidence and associated mortality rates. In recent years, there have been
noteworthy advancements in early detection methods in this domain.
While the literature corroborates the effectiveness of these methods in
enhancing early detection potential, there exists pronounced skepticism
regarding their broader implications on overall survival outcomes.
In this exhaustive review, we delve into the cutting-edge diagnostic
methodologies developed for melanoma detection that transcend the
need for direct dermatological intervention. Our nuanced analysis
highlights the existence of several home-based and non-specialized
techniques offering commendable precision in melanoma detection.
However, deeper investigations are warranted regarding their efficacy
in clinical practice, reliability, and cost-effectiveness. The review also
encompasses discussions about the transformative potential artificial
intelligence-centric diagnostic methods might hold as the paramount
tools for future prognosis.

Keywords: Melanoma, early-detection, self-assessment, primary
healthcare, artificial intelligence, clinical application

Melanom, yiikselen insidansi ve buna bagli mortalite oranlari nedeniyle
ciddi bir saglk endisesi olarak kalmaya devam etmektedir. Son
yillarda, bu alanda erken teshis yontemlerinde kayda deger gelismeler
yasanmigtir. Literatiirde, bu yontemlerin erken teshis potansiyelini
artirmada etkili oldugu belgelense de, genel yasam siiresi sonuglari
iizerindeki etkileri hakkinda ciddi stipheler bulunmaktadir. Bu detayli
incelemede, melanom teshisi i¢in dogrudan dermatolojik miidahalenin
Otesinde gelistirilen gtincel tanisal yontemleri ele almaktayiz.
Yaptigimiz analiz, melanoma teshisinde yiiksek hassasiyet sunan bir dizi
ev tabanli ve uzmanlik-dis1 tekniklerin varligini ortaya koymaktadir.
Ancak bu tekniklerin klinik uygulamadaki etkinlikleri, giivenilirlikleri
ve maliyet-etkinlikleri gibi konularda daha derinlemesine arastirmalara
ihtiyag vardir. Ayrica, yapay zeka odakli teshis yontemlerinin gelecegin
tan1 araglar1 olarak nasil bir doniisim potansiyeli tasidigina dair
tartigmalar1 da igermektedir.

Anahtar Sozciikler: Melanom, erken teshis, 6z-muayene, birinci
basamak saglik hizmeti, yapay zeka, klinik uygulama
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Introduction

In recent decades, melanoma’s incidence has witnessed a
pronounced escalation in the U. S., with an increase of 320%
since 1975 (1). This trend in melanoma is not just restricted to
the U. S.; globally, there’s a discernible rise in its incidence (2).
Interestingly, this rise presents a stark contrast to the overall
cancer rates, which have either plateaued or experienced a
modest decline (3). As melanoma takes its place as the fifth most
frequently diagnosed cancer in the U. S., there’s a concerted
push towards enhancing its diagnostic methodologies, especially
targeting its nascent stages. The literature suggests that direct
dermatological evaluations (in contrast to assessments by non-
specialized physicians) are associated with prompt melanoma
detection, which in turn aligns with improved survival outcomes

(4). A comprehensive study conducted within the German
populace revealed that individuals who had been screened
dermatologically exhibited superior survival rates than those
who hadn’t (5). However, overarching analyses spanning large
datasets have indicated that the recent strategic measures may not
have sufficiently mitigated melanoma-associated mortality (6).

While specialized dermatological evaluations remain the
cornerstone for melanoma diagnosis, an over-reliance on
such specialist interventions can inadvertently become an
impediment, especially for populations grappling with access
challenges, culminating in potential therapeutic delays.
Empirical evidence underscores the salient fact that early-stage

melanoma identification, irrespective of the disease’s severity,
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Table 1. Comprehensive overview of melanoma identification techniques

Gengoglu. Melonomda Erken Teshis

Method Target audience Advantages Challenges
Personal skin checks General populace — Free of charge — Variable efficiency findings
(ABCDE/Seven-point Glasgow/ — Immediate — Public may misinterpret skin
Ugly duckling criteria) — Doesn’t need expert equipment or guidance variations
— Can be done frequently — Potential for unwarranted medical
visits
Dermatoscope review Healthcare providers in — Established benefit compared to unaided inspection | — Equipment costs
primary settings — Limited training for efficient use by non-experts — Necessitates skill acquisition
Mobile applications General populace & primary | — User-friendly — Potentially high cost
healthcare providers — Universally accessible with a smartphone — Infrequent software enhancements
Al-driven image assessment General populace & primary | — Continuously advancing technology identifies at — AlI’s operations are often not
healthcare providers risk areas transparent
— Updates can integrate newer evaluation criteria — Potential cultural biases in software
algorithms
Periodic digital skin analysis General populace & primary | — User-friendly tracking of concerning skin areas -
healthcare providers — Facilitates specialist contact if necessary
Remote dermatology services General populace — Direct feedback system for prompt expert advice | — Extensive use may burden specialists
— Gains from expert evaluation without clinic visits | — Not universally insurance-supported
— Elevates early detection chances

invariably correlates with enhanced survival trajectories (7).
Such critical insights have galvanized the development of
alternative, non-specialist-dependent diagnostic paradigms for
melanoma’s early detection. There’s a prevailing emphasis on
promoting self-examinatory practices; however, a subset of
studies articulates potential challenges in aptly disseminating
the nuances of melanoma recognition to the layperson (8,9).
Notably, these are pivotal in
intercepting the initial manifestations of melanoma (10). From
an economic vantage point, the early detection of melanoma
doesn’t just portend survival advantages but also translates to
substantial fiscal efficiencies (11,12). A recent study highlighted
the significant cost differential in treating Tla and T4b tumors,
pointing to an expenditure that’s 1000-2000% higher in contrast
to the management of early-stage melanomas (13). While there
have been reservations suggesting that the financial outlay linked
to evaluating additional suspicious lesions might surpass the
savings derived from bypassing the treatment of advanced-stage
diseases, prevailing research establishes the cost-effectiveness
of early detection interventions, notably screening initiatives
and direct dermatological evaluations (14—16).

self-assessment initiatives

Notably, efforts geared towards amplifying melanoma
screenings spearheaded by dermatologists have predominantly
culminated in enhanced screening prevalence among younger
females (17,18). Despite the increased susceptibility of this
demographic to melanoma (19,20), it stands in juxtaposition
to the demographic data pointing towards elderly males as the
primary risk cohort for melanoma (21,22). Such paradoxes
underline the imperativeness of an exhaustive deliberation of
these melanoma detection modalities.

In this comprehensive review, we delve into an assortment
of early melanoma detection techniques, transcending just
self-assessment modalities (Table 1). Noticing the lacuna in
literary discussions, our analysis pivots towards methodologies

accessible to patients beyond traditional dermatological setups.
This encompasses the embrace of avant-garde technological
instruments and the integration of profound learning artificial
intelligence algorithms. Given their pivotal roles in melanoma
detection at nascent stages, we further elucidate the instrumental
roles general practitioners and primary care physicians can play
in channeling melanoma diagnostics.

Methodology

For this review, our objective was to explore melanoma detection
techniques that eliminate the need for direct dermatologist
interaction. We selected articles based on their relevance to
self-testing and primary care melanoma detection procedures.
Directly pertinent articles then guided our search for additional
resources and enriched our understanding of specific techniques.
Preference was given to articles from the past 5—7 years to
ensure contemporary insights. Some exceptions were made for
especially pertinent older articles when no recent alternatives
were available.

Home-Based Early Detection

Advancing strategies to address the gaps left by previous
efforts is pivotal to ameliorating melanoma prognoses. Studies
indicate that men face a graver prognosis for melanoma (23),
are at higher risk (22), but often postpone medical consultations
for symptoms (24). This reluctance presents a challenge to
timely detection in healthcare systems. Given this hurdle and
the significance of early intervention, strategies targeting these
high-risk groups should prioritize home-based accessibility.

Recognizing the observable nature of most melanomas, self-
examination remains a cornerstone of numerous early detection
initiatives. Entities like the Melanoma Research Alliance (25),
AIM Foundation (26), Melanoma Research Foundation (27),
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and the American Melanoma Foundation (28) offer resources
guiding the public in self-assessing their skin.

Visual Self-Examinations

Skin self-examinations (SSEs) are a broadly endorsed tactic
that empowers individuals in melanoma prevention. Research
indicates their potential in identifying preliminary melanoma
manifestations (23). A popular tool for these examinations is
the “ABCDE Method” (29), a mnemonic highlighting potential
malignant mole indicators:

e Asymmetry: Healthy moles generally have symmetrical ap-
pearances, while malign ones may be irregular.

e Border: Healthy moles feature clear, rounded borders, whe-
reas malignant ones may present jagged edges.

e Color: A uniform color is typical of benign moles, while ma-
lign ones may exhibit varied shades.

e Diameter: Malign moles often exceed six millimeters, rou-
ghly the diameter of a pencil.

e Evolving: Malign moles tend to evolve in dimensions, con-
tour, and hue.

Originally conceptualized at New York University in 1985, the
ABCDE method aimed at educating both medical professionals
and the public in distinguishing between regular and malign
moles (30). Though there are concerns regarding its consistent
application by laypersons (31), it remains valuable for
professionals (32,33).

A key advantage of SSE is its flexibility regarding location and
time. Evidence supports its efficacy in enhancing melanoma
detection with frequent annual assessments (34). The modular
nature of the ABCDE framework allows future augmentations
(35). Moreover, individuals are often more attuned to their skin
anomalies than annual-visiting clinicians.

However, the absence of a standardized SSE procedure can lead
to varied thoroughness. Statistics show that only a minority
fully adhere to the recommended examination areas, with
most covering just two-thirds (36). Concerningly, melanomas
detected through self-examination often tend to be advanced
and risk-laden (37). Such findings suggest self-examinations,
without prior melanoma experience, might not be as effective
in early detection.

Despite its imperfections, the ABCDE framework serves as a
foundational tool for public health initiatives, warranting further
refinement for more consistent public application. Parallel to
this is the seven-point Glasgow checklist (7PCL), endorsed
by institutions like The National Institute for Health and Care
Excellence (38), and widely adopted, especially in the UK (39).
The 7CPL delineates seven distinguishing mole characteristics
and advises specialist consultation for scores of >3 (40):
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Change in lesion size: 2 points

Lesion shape irregularity: 2 points

Lesion color irregularity: 2 points

Inflammation at or around the lesion: 1 point
Alteration in lesion sensation: 1 point

Large lesion size (>7 mm in diameter): 1 point
Oozing or crusting at or around the lesion: 1 point

The weighted 7PCL, another SSE tool for the general public, has
demonstrated greater sensitivity than the ABCDE method when
used by physicians (41). It has been the focal point of several
awareness and self-screening campaigns, especially in the UK
(42,43). However, there’s a need to assess its efficacy as a self-
screening tool.

The Ugly Duckling Method

Individuals can identify “ugly duckling signs” —moles differing
from others on their body (44). Typically, benign nevi share similar
visual traits (45), and comparing all nevi can decrease biopsies
by a factor of seven (46). This straightforward tool is easily
communicated to patients, but its simplicity might cause some to
overlook cancer symptoms. It should be used in conjunction with
other tools, like modifying the ABCDE method into the ABCDEF
approach, where F represents “funny looking moles” (47-50).

Naked-eye SSEs have yet to consistently prove their effectiveness
in improving outcomes. Elements like skin awareness after
melanoma diagnosis, family history, and interest in SSE
are pivotal (51). While some argue that SSEs lead to more
overdiagnosis than improved outcomes (52), others believe
that overdiagnosis isn’t the sole metric for early-detection (53).
Studies indicate that women at melanoma risk, when trained
online and given telehealth dermatologist access, schedule
fewer benign mole checks (54-58).

The inconsistency in SSE performance and quality poses
challenges in establishing its usefulness for early detection.
Research has shown that educational aids can enhance SSE
quality and performance. Online tools, like game-based training
on ABCD or UDS methods, have boosted accurate melanoma
identification (59).

Primary Care Physician and General
Practitioner Methods

While self-examination aids melanoma early detection,
primary care physicians (PCPs) and general practitioners play
a pivotal role. Given melanoma’s swift referral time after initial
observation (60,61), these professionals must adeptly recognize
melanoma symptoms. Thus, the tools and their referral success
rate warrant analysis.

A dermatoscope, introduced in 1989 (59), magnifies skin areas,
enabling detailed observation. Its use significantly improved
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melanoma identification among dermatologists and generalists
alike (62-65). Studies highlight its importance, suggesting brief
training can make PCPs proficient dermatoscope users (66,67).

Electronic tools, like Sequential Digital Dermoscopy Imaging
(SDDI), assist in tracking lesion changes. Coupling SDDI with
dermatoscopes achieved >97% accuracy in managing pigmented
lesions and melanoma by general practitioners (68).

Other tools like Spectrophotometric Intracutaneous Analysis
(SIAscopy) provide non-invasive image assessments of
pigmented skin lesions (69), proving effective in primary care
settings (70).

Teledermatology enables PCPs to quickly consult specialists,
reducing in-person appointment wait times by 78% (71,72). The
store-and-forward teledermatology approach, which compiles
images for future analysis, has improved detection rates and
reduced in-person visits (73,74). However, concerns like image
quality, potential for errors, and collaboration challenges persist
(75), and insurance coverage remains limited in the US (76).

Efficacy Controversy: Contemporary
Approaches to Melanoma Detection and
Overdiagnosis Concerns

Contemporary advancements in melanoma detection techniques
have incited debate regarding their true efficacy, especially when
it comes to influencing long-term survival outcomes. Some
contest that increasing melanoma detection initiatives have
yet to produce a notable impact on survival rates or melanoma
occurrence (77,78). Notably, incidences of less aggressive
melanoma manifestations have surged, yet mortality linked
to melanoma remains elevated (79,80). Questions have arisen
about the effectiveness of certain imaging tools, like MoleMate
— a tool developed using SIAscopy technology. Observations
indicate that MoleMate led to a surge in referrals, however, these
often misaligned with expert evaluations (81).

Conversely, substantial evidence suggests non-specialists
can efficiently manage suspicious lesion cases, directing
appropriate referrals. An insightful study contrasting rural and
urban melanoma incidences revealed that rural regions, with
fewer specialists, presented no amplified harm or survival
risk, even when more lesions were biopsied (82). This implies
that apprehensions about non-specialists may be unfounded,
suggesting primary care providers’ (PCPs) involvement can
be beneficial. Further studies comparing melanoma detection
across specialist and non-specialist clinics reveal that general
practitioners effectively identify melanoma. A pivotal metric
here is the number needed to biopsy (NNB), indicative of
how efficiently suspicious lesions are identified. Interestingly,
a 2020 study unveiled negligible differences in NNB between
dermatologists and non-dermatology practitioners (83).
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Horizon of Melanoma Detection: Embracing
Emerging Technologies

The trajectory of melanoma detection research has been evolving
at an unprecedented pace. A burgeoning approach, evident in
contemporary literature, revolves around harnessing artificial
intelligence (AI) and deep learning for melanoma diagnosis
via dermatoscope images (84—88). Primary providers acquire
these images and software subsequently analyses them against
a database of healthy and afflicted skin representations (89). A
particular mobile-based computer-aided diagnosis (CAD) tool,
validated within PCP settings, boasts an accuracy rate exceeding
80% and nearly 90% sensitivity (90). Another investigation
involving PCPs and nurse practitioners highlighted AI’s potential
to augment diagnostic accuracy in alignment with dermatologist
panels (91). The intricacies of Al in skin cancer detection were
elaborated by Dildar et al. (92).

Yet, these Al technologies remain nascent. Several shortcomings
persist, including their ‘black-box’ characteristic, where
decision-making remains opaque (93). The static nature of many
diagnostic apps, not reflecting the evolving melanoma diagnostic
criteria, raises concerns. Financial constraints, particularly for
lower socio-economic groups, also limit technology access
(94). Programs like Sklip® from Oregon Health and Science
University are attempting to bridge this gap (95). Furthermore,
AD’s inherent biases, as evidenced by its training data
predominantly originating from three states, restrict its efficacy
for diverse populations (96,97).

Conclusion and Recommendations

The preceding decades witnessed pivotal strides in melanoma
detection methodologies, emphasizing self-screenings, non-
specialist interventions, and innovative diagnostic techniques.
While these endeavors are commendable, the accuracy issues,
emanating from expertise dearth and internal biases, cannot be
overlooked. Some critics argue thatthese only lead to overdiagnoses,
escalating costs without discernible survival benefits.

However, to hastily discredit such advancements may overlook
the nuances of melanoma biology, yet to be fully understood.
It’s essential to strategize for equitable access, ensuring the
inclusion of those deprived of resources. Emphasizing rural
healthcare and cost-effective strategies is paramount.

The ongoing debate on overdiagnosis necessitates more studies
to gauge if early detection truly offers survival advantages.
It is imperative to fortify training modules for the public and
PCPs, targeting high-risk, low-access groups. A paradigm shift,
empowering PCPs in melanoma diagnosis, can expedite early
detection and unburden the already overburdened dermatologists.

Simultaneously, Al’s potential is undeniable but mandates
transparency and unbiased data inputs to ensure widespread,
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equitable effectiveness. Addressing Al’s inherent biases can
pivot the landscape of melanoma diagnosis, catalyzing a future
where early, accurate detection is the norm, not the exception.
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ABSTRACT

Bu derlemenin amaci, otizm spektrum bozuklugunda enterik sinir
sisteminde olan degisikliklerle ilgili calismalari degerlendirerek
giinliimiiz gelismelerini ortaya koymaktir. Otizm spektrum bozuklugu,
sosyal iletisimi negatif etkileyen, bozulmus tekrarlayan davranislar
sergileyen genetik ve cevresel olarak degiskenlik gosteren kisitl
sosyal iletisimle karakterize olan norodejeneratif bozukluklarin
kombinasyonudur. Mental Bozukluklari Tanisal ve Istatistiksel El
Kitabinda (DSM-V); otizm spektrum bozuklugu, otistik bozukluk,
Asperger bozuklugu, c¢ocukluk c¢ag1 dezintegratif bozuklugu ve
bagka tiirlii tanimlanmayan yaygin gelisimsel bozukluk olarak alt
gruplara ayrilarak tanimlanmisti. Otizm spektrum bozuklugunun
noropatolojisinde serebellum, limbik sistem ve korteksteki belirli
beyin alanlarmm etkilendigi bildirilmistir. Enterik sinir sistemi,
bagirsak beyin eksenini olusturan ¢ok 6nemli bir yapidir. Enterik sinir
sistemi gastrointestinal fonksiyonun bir¢ok yoniinii koordine etmekten
sorumlu olan néron ve glial hiicre agindan olusmaktadir. Enterik
sinir sistemi; gastrointestinal kanalda lokal hareketliligin kontrolii ve
koordinasyonundan, sivilarin mukoza epiteli boyunca hareketinden, kan
akisindaki degisikliklerden ve bagisiklik sistemi ile etkilesimlerde gorev
almaktadir. Otizm spektrum bozuklugu olan bireylerde bagirsak beyin
arasindaki iletisimin bozulmasi bagirsak beyin ekseninin uyumsuzlugu
ile sonuglanmaktadir. Bunlara bagli olarak sindirim sorunlari ve
gastrointestinal disfonksiyon ortaya ¢ikmaktadir. Bagirsak— beyin
ekseninde ¢ift yonlil iletisim sayesinde her iki sistemde olusan sorunlar
karsilikli olarak sistemler tizerinde olumsuz etkiler olusturabilmektedir.
Otizm spektrum bozuklugu olan bireylerde de enterik sinir sisteminde
olusan degisiklikler nedeniyle gastrointestinal sorunlar goériilmektedir.
Bu sorunlarm ¢oziimii i¢in otizm spektrum bozuklugu ve enterik sinir
sistemi iligkisi konusunda daha fazla arastirmaya gereksinim vardir. Bu
arastirmalar sonucunda otizm spektrum bozuklugunda gastrointestinal
sorunlarin iyilestirilmesi otizm spektrum bozuklugu olan bireylerde
genel yasam kalitesini artiracaktir.

Anahtar Sozciikler: Otizm spektrum bozuklugu, enterik sinir sistemi,
gastrointestinal semptom

The aim of this review is to evaluate the studies on changes in the
enteric nervous system in autism spectrum disorder and to present
current developments. Autism spectrum disorder is a combination
of neurodegenerative disorders characterised by genetically
and environmentally variable restricted social communication
with impaired repetitive behaviours that negatively affect social
communication. According to the Diagnostic and Statistical Manual
of Mental Disorders (DSM-V), autism spectrum disorder is subdivided
into autistic disorder, Asperger’s disorder, childhood disintegrative
disorder and pervasive developmental disorder not otherwise specified.
It has been reported that certain brain areas in the cerebellum, limbic
system and cortex are affected in neuropathology of autism spectrum
disorder. The enteric nervous system is a major component of the gut-
brain axis. The enteric nervous system is composed of a network of
neurons and glial cells responsible for coordinating many aspects of
gastrointestinal function. The enteric nervous system is responsible
for the control and coordination of local motility in the gastrointestinal
tract, the movement of fluids through the mucosal epithelium,
changes in blood flow and immune system interactions. Impaired
communication between the gut and brain resulting in incompatibility
of the gut-brain axis in people with autism spectrum disorder. Digestive
problems and gastrointestinal dysfunction occur depending on these.
By means of bidirectional communication on the intestine-brain axis,
problems occurred in both systems may have negative effects on the
systems in mutual way. People with autism spectrum disorder also have
gastrointestinal problems because of changes in the enteric nervous
system. More studies on the relationship between autism spectrum
disorder and enteric nervous system are needed to solve these problems.
As a result of these studies, improvement of gastrointestinal problems
in autism spectrum disorder will improve the overall quality of life in
people with autism spectrum disorder.

Keywords: Autism spectrum disorder, enteric nervous system,
gastrointestinal symptom
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Gozil ve ark. Otizm Spektrum Bozuklugunun Enterik Sinir Sistemi ile iliskisi

Giris

Otizm spektrum bozuklugu, sosyal iletisimi negatif etkileyen,
bozulmus tekrarlayan davraniglar sergileyen genetik ve ¢evresel
olarak degiskenlik gosteren kisitli sosyal iletisimle karakterize
olan norodejeneratif bozukluklarin kombinasyonudur (1). Asya,
Avrupa ve Kuzey Amerika’da otizm prevalansi %1 iken diinya
da her 59 gocuktan birinde, yetiskinlerde ise her 100 yetiskinden
birinde goriilmektedir (1). Otizmin siklig1 cinsiyete gore
farklilik gostermektedir (2,3). Mental Bozukluklarin Tanisal
ve Istatistiksel El Kitabia (DSM-V) gore erkeklerde goriilme
siklig1 kadinlara gore dort kat fazla iken, Tiirkiye epidemiyolojik
verilerine goére ise bu oran 4,6:1 olarak bildirilmistir (2,3).
Mental Bozukluklarm Tanisal ve Istatistiksel El Kitabinda
(DSM-V); otizm spektrum bozuklugu; otistik bozukluk,
Asperger bozuklugu, cocukluk c¢agi dezintegratif bozuklugu
ve baska tlrli tamimlanmayan yaygin gelisimsel bozukluk
olarak alt gruplara ayrilarak tanimlanmistir (4). Otizm spektrum
bozuklugu birgok sistemi etkileyerek fonksiyon kayiplarina
neden olmaktadir. Otizm spektrum bozuklugunda, bilissel,
davranigsal semptomlar disinda gastrointestinal bozukluklarin
meydana geldigi bildirilmektedir (1,5-18). Otizm spektrum
bozuklugu olan bireylerin genel popiilasyona gore siklikla
ishal/kabizlik, karin agrisi yasadiklart belirtilmistir (1,5-18).
Bu baglamda; ortaya ¢ikan gastrointestinal disfonksiyonun
bagirsaklarda yer alan enterik sinir sisteminin yapisindaki
degisikliklere bagl olarak ortaya ¢iktig1 diistintilmektedir (19).

Caligmamizda, otizm spektrum bozuklugunda enterik sinir
sisteminde olan degisikliklerle ilgili calismalari1 degerlendirerek
giinlimiiz gelismelerini ortaya koymay1 amaglamaktay1z.

Otizm Spektrum Bozuklugunun Noéroanatomisi

Otizm spektrum bozuklugunun néropatolojisinde beyincik,
limbik sistem ve korteksteki belirli beyin alanlarinin etkilendigi
bildirilmistir (20). Bu olusumlarin tamami: degil belirli
bolgelerinin etkilenebildigi belirtilmistir (20). Bu olusumlar
amigdalanin belirli ¢ekirdekleri, fusiform yiiz bdlgesi gibi
yapilardir (20). Beynin 6n kismimin erken ve asir1 bliylimesi
ile karakterize olan ve buna bagli olarak degisen kortikal
organizasyonun biitiin baglantilarinin etkilendigi saptanmistir
(20). Anomaliler arasinda sitoarkitektonik laminer farkliliklar,
fazla beyaz cevher noronlari, GABAerjik serebellar Purkinje
hiicrelerinin sayisinda azalma ve gelisimsel olarak izlenebilen
anomalilere neden olan diger olaylarin da yer aldigi tespit
edilmistir (20).

Donovan ve Basson (21) yaptiklart ¢calismada otizm spektrum
bozuklugu olan bireylerin beyninde ¢ok sayida néroanatomik
farkliliklar bildirmislerdir (21). Bunlar manyetik rezonans
gorilintiileme ile dlgililen bolgeye 6zgii hacimsel degisiklikler,
gri veya beyaz maddede spesifik bozukluklar ve postmortem
beyin dokusunda tespit edilen hiicresel farkliliklar olarak
tamimlanmustir (21). Ayrica kortikal alanlarda asir1 biiylime
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de dahil olmak iizere neokortikal yapisal farkliliklarin ortaya
cikabilecegi belirtilmistir (20). Hipokampus, limbik sistem,
entorinal korteks ve amigdalada daha kiiglik hiicre boyutu ve
artmis hiicre yogunlugu her yastan otizm spektrum bozuklugu
olan bireylerde gozlendigi bildirilmistir (22). Geng otizm
spektrum bozuklugu olan bireylerde, prefrontal kortekste ndron
sayisinda artis ve Broka’nin Diagonal Bandinin dikey kolunda
anormal derecede geniglemis hiicreler oldugu gosterilmistir (21).

Otizm Spektrum Bozuklugunda Serebellumda
Goriilen Degisiklikler

Serebellum, motor, 6grenme ve kaslarin koordinasyonu saglayan
o6nemli bir organdir (20). Son yillarda, anatomik, deneysel ve
ndrogdriintiilleme ¢aligmalari, serebellumun konusma ve motor
islevlerinin yani sira duygusal diizenleme de biligsel islevleri
destekledigi gosterilmistir (23). Ayrica, serebellumun otizm
spektrum bozuklugunda beynin etkilenen kilit bélgelerinden biri
oldugu vurgulanmistir (23). Otizm spektrum bozuklugundaki
serebellar bulgular, noral yapt ve fonksiyonun cesitli
seviyelerinde gelisimsel farkliliklar oldugu gosterilmistir (23).
Bu nedenle serebellumun, davranigsal degisiklikleri olan otizm
spektrum bozuklugunda 6nemli bir islevi oldugu bildirilmistir
(23). Sentral serebellar vermis lobiillerinin (VI+VII) hipoplazisi,
otizm spektrum bozuklugu olan bireylerde beyinlerinde tespit
edilen ilk néroanatomik degisikliklerdir (21).

Ayrica, serebellumda, serebellar cekirdeklerde artis, Purkinje

hiicre sayisinin  serebellar hemisferinin arsiserebellar ve
neoserebellar kortekslerinde azalma, akson yogunluk degisikligi,
beyaz maddede bozulmus miyelin varligi, gri madde hacminin
azaldig1 bildirilmistir (21,23). Fareler ile yapilan deneysel bir
calismada, tiiberoz skleroz geni Tsc1’in 6zellikle gelismekte olan
serebellumun Purkinje hiicrelerinde inaktivasyonu nedeniyle

farelerde otizm benzeri davranig gosterdigi saptanmistir (24).

Serebellar disfonksiyonun otizm spektrum bozukluguna yol
acabilecegi tartismalar1 yogun bir sekilde devam etmektedir
(21). Primatlardan elde edilen veriler, serebellumun serebro-
serebellar baglantilar araciligiyla otizm spektrum bozuklugunda
bozulan motor ve diger kortikal alanlarmn aktivitesini de
etkiledigini ortaya koymuslardir (21,25).

Otizm Spektrum Bozuklugunda Korpus
Amigdalada Goriilen Degisiklikler

Amigdalanin gorevi korku, haz ve agresyon gibi duygusal
durumlart yonetmektir (21).

Otizm spektrum bozuklugunda korpus amigdalada anormal
bliylime goriildiigii bildirilmistir (24). Bu nedenle otizm
spektrum  bozuklugunda sosyal etkilesim, 6diil tahmini,
duygusal hafiza, yiiz, duygu tanimadaki bozukluklar, amigdala
ve iligkili yapilarin islev bozuklugunun gostergesi olabilecegi
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tanimlanmustir (21). Ozellikle otizm spektrum bozuklugu olan
cocuklarda amigdalanin boyutunda meydana gelen degisiklikler
nedeniyle yapilan bir ¢aligmada toplam 89 ¢ocuktan (1-5 yas)
elde edilen veriler sonucunda sag ve sol amigdala boyutlarmin,
toplam beyin hacmine gore arttig1 ortaya koyulmustur (21).

Otizm Spektrum Bozuklugunda Frontal
Korteksde Goriilen Degisiklikler

Otizmde goriilen sosyal etkilesim ve emosyonel bozukluklar
nedeniyle, frontal kortekste meydana gelen anomaliler de 6nem
kazanmaktadir (21,22). Anormal kortikal biiylime, kortikal
kalinlikta degisiklikler, bu bdlgede meydana gelen ndronlarin
diizensizligi ve diger bdlgelerle baglanti bozukluklarinin
meydana geldigi bildirilmistir (21). Frontal korteks, karar verme,
planlama, bellek, emosyonel, sosyal davranis, dgrenme ve
iletisim gibi kognitifislevleri kontrol etmektedir (21,22). Yiiksek
islevli otizm olarak da adlandirilan gecikmis dil gelisimine sahip
otizm spektrum bozuklugu olan yetiskinler iizerinde yapilan
bir manyetik rezonans goriintileme c¢alismasinda, frontal,
oksipital, temporal, parietal, singulat ve fusiform giruslarda
kortikal kalinligin arttig1, supramarginal ve postsentral girus ile
presentral giruslarda da kortikal kalinligin azaldig1 gézlenmistir
(22).

Otizm Spektrum Bozuklugunun Norofizyolojisi
Otizm  spektrum bozuklugunda beynin ndrofizyolojik
yapilanmasinin degistigi bildirilmistir (20). Son yillarda yapilan
calismalar; molekiiler olaylarin transkripsiyon, translasyon,
sinaptik iletim, epigenetik ve immiinoenflamatuvar yanitlar
gibi patolojik siireclere dahil oldugu bildirilmistir (26).
Otizm spektrum bozuklugu olan bireylerin beyinlerinde
astrositler, mikroglial aktivasyon, bagirsak mikrobiyotasinin
neden oldugu nodroenflamasyon ve immiin disregiilasyon
arasindaki korelasyonlarda patolojik mekanizmalarin yer aldig:
saptanmustir (26). Ozellikle, hamilelik sirasinda enfeksiyonun,
bebegin sinir sistemini etkileyerek maternal immtin aktivasyonu
indiikledigi tespit edilmistir (27). Bu bagisiklik tepkilerinin,
sosyal etkilesim ve iletisimde bozulmalara neden olarak, otizmin
patofizyolojisinde kilit bir rol oynadig bildirilmistir (27).

Otizm spektrum bozuklugunda gozlenen iglevsiz bagigiklik
aktivitesi, bagisiklik sisteminin hem dogal hem de adaptif
kollarini kapsar ve her iki alandaki pertiirbasyonlarin noérogelisim
iizerinde etkili oldugu saptanmustir (27,28). Beyin dokusu, beyin-
omurilik sivisi, dolasimdaki kan ve gastrointestinal dokular
dahil olmak {izere otizm spektrum bozuklugunda normalin
disindaki seviyelerde gozlenen sitokinler, ndéronal yasami ve
proliferasyonu degistirebilir (27,28). Benzer sekilde, otizm
spektrum bozuklugunda gozlenen hiicresel islev bozuklugu,
sitokin liretimi, anormal hiicre lizisi ve beyin-reaktif antikorlarin
iiretimi dahil olmak iizere gesitli sekillerde atipik merkezi sinir
sistemi iglevine katkida bulunabilir (28). Otizm spektrum
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bozuklugunda; dinlenme durumu -elektroensefalografisindeki
izlemlerin otizm spektrum bozuklugu biyobelirteci olarak
kullanildigr bildirilmektedir (29).

Enterik Sinir Sistemi

Enterik sinir sistemi, gastrointestinal fonksiyonun bir¢ok yoniinii
koordine etmekten sorumlu olan néron ve glial hiicre agindan
olugsmaktadir (30). Enterik sinir sisteminin; gastrointestinal
kanalda lokal hareketliligin kontrolii ve koordinasyonundan,
sivilarin mukoza epiteli boyunca hareketinden, kan akigindaki
degisikliklerden ve bagisiklik sistemi ile etkilesiminden
sorumlu oldugu bildirilmektedir (30). Omurgalilardan izole
edilen bagirsak segmentlerinin, bagirsagin beyin ve omurilikle
baglantisinin kesilmis olmasina ragmen, belirli uyaranlara
yanit verebildigi 1700’li yillarin ortalarindan beri enterik sinir
sisteminin varligini ortaya koymaktadir (31). Bagirsagin lokal
uyariminin bagirsagin izole segmentlerinde polarize tepkiler
uyandirabilecegi bildirildikten hemen sonra lokal uyarimi
takiben kopek bagirsagimin disa doniik segmentlerinde polarize
sinirsel tepkilerin varligi dogrulanmis ve bagirsagin lokal olarak
uyarilmasinin, uyarilan noktanin iistiinde eksitasyon ve altinda
inhibisyon firettigini saptamislardir (31). Bununla birlikte,
glinimiizde yaygin olan ‘peristaltik refleks’ teriminin, izole
bagirsak segmentleri boyunca icerigin gergek itisini tantmlamak
icin Tredelenburg tarafindan kullanildig: bildirilmistir (31).

Enterik Sinir Sisteminin Embriyolojisi

Embriyonik gelisim sirasinda, multipotent ve yiiksek oranda gd¢
edebilen mezenkimal benzeri hiicre tipi olan noral krest hiicresi,
epitelyal-mezenkimal gecis yoluyla kapanan kraniyal noral
kivrimlardan ve gévde néral tiipliniin kapali kivrimlarindan
ayrilmaktadir (32). Bu yeni olusan hiicreler, noral tiipiin belirli
aksiyal seviyelerinden (kraniyal, kardiyak, vagal, govde ve
sakral) ortaya ¢ikar (32). Coklu organ primordiumlarini kolonize
etmek i¢cin embriyo boyunca yogun bir sekilde go¢ ederek basin
bag dokusu, endokrin hiicreler, melanositler ve enterik sinir
sistemi ile periferik sinir sisteminin glia ve ndronlari dahil
olmak {izere ¢esitli hiicre tiplerine farklilasir (32).

Enterik sinir sistemi prekiirsorleri, ndral tiiplin vagal ve sakral
segmentlerinden koken almaktadir (33). Vagal noral krest,
enterik sinir sistemi prekiirsorlerinin ana kaynagiyken, sakral
noral krest distal bagirsaga ve 6n govde noral krest 6n bagirsak
enterik sinir sistemine kii¢iik bir katki saglamaktadir (33). Vagal
noral krest hiicreleri enterik sinir sisteminin biiyiik cogunlugunu
olusturmaktadir (33). Farede embriyonik 9,5. giinde ve insan
embriyolarinda 4. haftadan once preenterik noral krest tiirevi
hiicreler (pre-ENCDC’ler) 6n bagirsag istila ederek, bagirsak
boyunca rostrokaudal yolculuklarmma baslamaktadir (33).
Farelerde embriyonik 14. giinde ve insanlarda 7. haftada, bu
go¢ tamamlanmaktadir (33). Farelerde ve insanlarda, noral
krest tlirevi hiicreler bagirsagi ilk kez kolonize ettikten sonra
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ice dogru radyal olarak gé¢ ederck miyenterik ve submukozal
pleksuslari olusturan iki ganglion katmanimi meydana getirir
(33). Noral krest tiirevi hiicreler gog ettikge, cogalarak noronlara
ve glia’lara farklilasmaktadir (33). Yapisal ve islevsel bir enterik
sinir sistemi olusturmak i¢in enterik noral krest hiicreleri; hiicre
¢ogalmasi, hiicre sagkalimi, yonlendirilmis gog, konsantrik
pleksuslar halinde 6riintiileme, ndronal, glial hiicreler ve bunlarin
alt tiplerine farklilasma, ganglion olusumu, akson uzamasi ve
sinaptogenez gibi temel islevleri yerine getirmektedir (32).

Enterik Pleksuslar

Enterik sinir sisteminde iki ana ganglionlu pleksus (miyenterik,
submukozal) ve birkag kii¢iik pleksus yer almaktadir (30-37).

Miyenterik Pleksus (Auerbach Pleksusu)

Miyenterik pleksus adiyla da bilinen Auerbach pleksusu,
tiim gastrointestinal sistem boyunca uzanan ve ¢oklu diiz kas
katmanlarint innerve eden bir grup gangliondan olusmaktadir
(36). Bu sinir toplulugu, muskularis externa’nin, sirkiiler ig
ve longitudinal dis kas tabakalar1 arasinda uzanan bir sinir
seridi, kiiciilk ganglion agidir ve cogunlukla gastrointestinal
motilitenin  kontroliinden sorumludur (30-36). Ag, daire
cevresinde gastrointestinal yol boyunca siireklidir (35). Tek
sinir hiicresi govdeleri, genellikle bir sinir teline bitisik olan,
pleksusun ana ag oOrgilisii disinda goriiliir (35). Ganglionlar
bazen pleksusun diigimleri olarak anilirlar, ¢linkii bunlar sinir
zincirlerinin birlesme yerlerinde uzanirlar, bunlar da internodal
veya interganglionik iplikler veya siklikla interganglionik baglar
olarak adlandirilirlar (35).

Miyenterik pleksus, primer pleksus, sekonder pleksus ve
tersiyer pleksuslardan olusur (36,37). Ganglion ve internodal
iplikcikler birlikte, miyenterik pleksusun birinci agint meydana
getirir (36,37). Pleksusun sekonder agin1 olusturan, daha biiyiik
sinir demetleri, birincil internodal iplik¢iklerden dallar alir veya
gangliondan ortaya ¢ikarlar, ancak genellikle bitigik ganglionlar1
birbirine baglamazlar (34,35,37). Sekonder pleksuslar, sirkiiler
kas demetleri ile paralel olarak uzanirlar ve ¢ogu zaman i¢ ige
geemis seritleri ¢aprazlarlar (36,37). Tersiyer pleksus ise primer
pleksus tarafindan olusturulan ag 6rgiisii arasindaki bosluklarda
dolasan ince sinir demetlerinden ortaya ¢ikar (35-37). Tersiyer
pleksusun sinir demetleri, primer internodal iplikciklerden,
ganglionlardan ve sekonder iplik¢iklerden olusurlar (35-37).
Merkezi sinir sisteminden bagimsiz olarak hareket etmektedir
(35,36). Merkezi sinir sistemi ve enterik sinir sistemini birbirine
baglayan otonom sinir sisteminden innervasyon almaktadir (36).

Auerbach pleksusu enterik sinir sisteminin iki dnemli bileseninden
biridir (33,35,36). Ozofagustan rektuma kadar uzanan, birbirine
bagli néronlardan olusmaktadir (36). Eksitator ve inhibitdr motor
noronlar bagirsaklardaki diiz kas hiicrelerinin elektriksel bir
sinsityum (Birden fazla hiicrenin aralarindaki hiicre zarini yok
ederek ¢ok cekirdekli tek bir hiicre olmalar1 durumu) i¢inde var
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olmasini saglamaktadir (36). Bu sinyallerin kontrolii, bu diiz
kaslarin gevsemesine veya kasilmasina neden olabilen gesitli
norotransmitterler tarafindan baglatilmaktadir (36). Bu siirecin
sonucu olan belirli hareket kaliplari, gidalar1 gastrointestinal
sistem boyunca tastyan peristaltizmi olusturmaktadir (36). Bu
stirece dahil olan ¢ok sayida ndrotransmitter bulunmaktadir (31—
37). Bagirsak gevsemesinden sorumlu olanlarin en Snemlileri
vazoaktifintestinal peptid (VIP), nitrik oksit, hipofiz adenilat siklaz
aktive edici peptid ve piirindir (32—37). Alternatif olarak, bagirsak
kasilmasinin uyarilmasi gogunlukla tasikininler ve asetilkolinden
kaynaklanmaktadir (31-33,36). Gastrointestinal sistem boyunca
Cajal’in interstisyel hiicreleriyle birlikte hareket ederek, distal
gevseme ve proksimal kasilma arasinda gidip gelen sistem,
atiklarin viicut i¢inde ve disinda hareketini kolaylastirmaktadir
(31,35,36). Innervasyon &ncelikle dorsal motor cekirdekten
kaynaklanan vagal efferentler tarafindan olmaktadir (34-36).
Miyenterik pleksus ayrica pelvik splanknik sinirlerden de bir
miktar innervasyon alir (35-37). Bu sinirler miyenterik pleksusta
boncuk zinciri benzeri terminaller olusturur (36,37).

Submukozal Pleksus (Meissner Pleksusu)

Meissner pleksusu olarak da bilinen submukozal pleksus,
submukozal bolgede sirkiiler kas ve mukoza arasinda yer alir
(32-35). Submukozal pleksus en ¢ok ince ve kalin bagirsakta
ganglionlu bir ag olarak belirgindir (35). Ozofagusta ganglionlu
bir pleksus olarak bulunmaz ve midenin submukozal alaninda
seyrektir (35). Insanlarda bagirsak submukozal pleksusu,
muskularis mukozanin serozal tarafinda bulunan bir i¢
submukozal agdan ve dairesel kas tabakasiin luminal tarafina
bitisik bir dis pleksustan olusur (34). Insan ince ve kalin
bagirsaginda, i¢ ve dis pleksuslar arasinda igiincii bir ara
pleksus bulunur (34). Submukozal pleksus limen ortaminin
algilanmasi, gastrointestinal kan akisinin diizenlenmesi, epitel
hiicre fonksiyonlari ve sekresyonu kontrol etmektedir (37).

Bu pleksuslar, lokal olarak bagirsak epitelinin entero-endokrin
hiicreleri ve glial hiicrelerinden, distal olarak merkezi sinir
sisteminin otonom ndronlarindan, sistemik olarak hormonal
sinyallerle, mikrobiyota ve liimen igerigi gibi farkli yonden
siirekli uyar1 almaktadir (1,31,32,34).

Mukozal Pleksus

Mukozal pleksusun ince sinir lifleri sirasiyla interglandiiler,
periglandiiler ve subglandiiler aglari olusturmak iizere, tiibiiler
bezler arasinda glandiiler epitele yakin ve funduslarini bir
yuva gibi ¢evreleyen lamina propria bag dokusunda belirgindir
(34,37). Sinir demetleri cogunlukla diiz kas hiicrelerinin uzun
eksenlerine paralel uzanmaktadir (34,37).

Subserozal Pleksus

Subserozal pleksus, longitudinal kas tabakasi ile mezotelyum
arasindaki subserozal tabakada bulunmaktadir (38). Vagus siniri
araciligiyla ekstrinsik lifleri ve splanknik sinirler tarafindan
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Tablo 1. Dogiel tarafindan siniflandirilan néron gesitleri ve 6zellikleri (30,31,34,35,37)

Noron Cesitleri Noron 6zellikleri

Tip I noronlar Bir aksonu ve en fazla 20 tane dendriti bulunmaktadir.

Tip Il néronlar

Bir aksonu ve aksonlara benzeyen en fazla 16 tane uzun dendriti bulunmaktadir. Enterik refleksleri uyandiran fizyolojik uyaranlara
dogrudan tepki vermeleri nedeniyle enterik refleks yollarmin ilk néronlari olduklart sonucuna vartlmistir

Tip III noronlar

Bir aksonu ve en fazla 10 tane dendriti bulunmaktadir. En yaygim “multipolar” enterik néronlardir.

Tip IV néronlar

Bir aksonu kisa dendritleri bulunmaktadir. Miyenterik pleksustan mukozaya projekte olurlar. Sekretomotor noronlar: temsil edebilirler.

Tip V noronlar

Uzun dallanmis dendritleri bulunmaktadir. Dikkat ¢ekici kiimeler olarak goriiliirler.

Tip VI noronlar

Bir aksonu ve ince dendritleri (aksonal dendritler) bulunmaktadir.

Tip VII noronlar

Nadir olarak bulunmaktadir. Insan, képek ve domuzda tanimlanmistir

tasinan sempatik postganglionik aksonlar1 igeren sinir liflerinden
olugmaktadir (37). Ozofagus, mide ve rektumun 6n kisminda
bulunmaktadir (37).

Destek Hiicreleri

Enterik glia hiicresi

Enterik sinir sisteminin glia hiicreleri, merkezi ve periferik
glialardan farkli olarak gastrointestinal duvarin tiim katmanlarina
yayilan genis bir ag olusturmaktadir (33,35,39). Tipik bir enterik
glia hiicresi, enterik ganglionlardaki noron hiicre gévdeleri ve
interganglionik baglantilardaki sinir lifi demetleri ile iliskili,
diizensiz, yildiz seklinde, kiiciik hiicreler olarak tanimlanmaktadir
(39). Enterik glia ve ndronlar arasindaki yildiz goriinimii ve
yakin fiziksel iliski, merkezi sinir sistemindeki astrositler ve
noronlar arasindaki iligkiyle benzerlik gostermektedir (35,39).
Aslinda, enterik glia ve astrositler elektrofizyolojik ozellikleri
ve benzer proteinleri icerdikleri icin molekiiler diizeyde de
benzemektedirler (39). Enterik glia hiicresinin, enterik néronlar ve
diger komsu hiicre tipleriyle multipl ¢ift yonlii iletisimi sayesinde
major gastrointestinal fonksiyonlart diizenledigi bildirilmektedir
(39). Son yillarda ki ¢aligmalar, enterik glia hiicresinin bagirsak
duvarinda farkli lokalizasyon, fenotip ve aktivite ile iliskili
heterojen bir popiilasyonu temsil ettigi one siiriilmektedir (39).

Enterik glia hiicreleri arasindaki morfolojik farkliliklara
dayanarak enterik glial hiicre popiilasyonlart smiflandirilmistir
(39). Enterik glia tipleri ile astrositler arasindaki benzerlik
nedeniyle merkezi sinir sisteminin protoplazmik astrositlerine
benzeyen kisa ve diizensiz dallanmaya sahip yildiz seklindeki
intraganglionik glialar1 “protoplazmik™ veya “tip 1" enterik
gliositler olarak tanimlamiglardir (39). Merkezi sinir sisteminin
beyaz cevher yollariin fibréz astrositlerine benzeyen
interganglionik lif yollari i¢indeki uzun glialar1 “fibroz” veya
“tip II” enterik gliositler, birka¢ uzantiya sahip subepitelyal
gliaya “mukozal” veya “tip III” enterik gliositler olarak
isimlendirilmislerdir (39). Kas sisteminde sinir lifleriyle birlikte
calisan uzun glialara “kas igi” veya “tip IV enterik gliositler
olarak bildirmislerdir (39). Bu temel morfolojik farkliliklarin,
enterik glia popiilasyonlart arasinda daha spesifik molekiiler
ve fonksiyonel farkliliklarin ortaya g¢ikabilecegini, reseptor
ekspresyonu, kanal ekspresyonu ve fonksiyon farkliliklarin,
farklt bagirsak bolgelerindeki myenterik ve submukozal

pleksuslarin intraganglionik glial hiicreleri arasinda heterojenlik
gosterebilecegini bildirmiglerdir (39).

Cajal'in interstisyel Hiicreleri

Mezenkimal kokenli interstisyel hiicreler birgok organda diiz kas
hiicreleri ile etkilesime girerek elektriksel baglanti olusturup,
onemli diizenleyici islevleri yerine getirmektedir (37,38).
Cajal’in interstisyel hiicreleri, dongiisel spontan depolarizasyon
ve yavas dalgalar iiretme yetenekleri nedeniyle gastrointestinal
kanalin pacemaker’lart olarak adlandirilmaktadir (37). Cajal’in
interstisyel hiicreleri diiz kas hiicreleri ve noronlarla yakin temas
halindedir (37). Aksonal varikoziteler (ndrotransmitterlerin
depolandigi bolgeler) diiz kas hiicrelerine kiyasla Cajal’in
interstisyel hiicreleriyle daha yakin temas halindedir (37).
Ayrica, Cajal’mn interstisyel hiicreleri diiz kaslarla ara baglantilari
yapar (37). Son yillarda yapilan ¢alismalar, Cajal’in interstisyel
hiicrelerinin néromuskiiler iletimde (néronlar ve diiz kaslar
arasinda) araci bir rol oynadigini gostermektedir (37).

Enterik Noronlar

Enterik sinir sistemi iki konsantrik ganglionlu pleksus
halinde organize olmus enterik noéronlar ve glial hiicrelerden
(32).

morfolojileri, elektrofizyolojik ozellikleri ve ndrotransmitter

olusmaktadir Enterik noronlar geleneksel olarak

ekspresyonlarma gore siniflandirilmaktadir (35).

Morfolojilerine gore Enterik Noronlar

Enterik ndron morfolojisi ilk olarak Dogiel tarafindan ndronal
hiicre govdeleri, akson ve dendritlerin sekil ve sayilarna gore
tanimlanmustir (30,31,34,35,37) (Tablo 1).

Elektrofizyolojik Ozelliklerine gore Enterik Noronlar
Enterik
siniflandirtlmasi, tiirler arasinda karsilagilan farkliliklar ve

noronlarin  elektrofizyolojik  6zelliklerine  gore
ndronlarin 6zellikleri; ndrotransmitterlerin, hormonlarin ve diger
ajanlarm, 6rnegin histamin ve prostaglandinler gibi enflamatuvar
aracilarin etkileri ile degistirilebilmektedir (31,34,35,37). AH
noronlarmin primer duyusal néronlar oldugu, S néronlarinin
ise interndronlar ve motor noronlar oldugu diistiniilmektedir

(31,34,35,37).
35
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b. 1. S néronlan

S noronlari, 20100 ms siiren kisa siireli hiperpolarizasyon
sonrasit potansiyel tarafindan takip edilen kisa aksiyon
potansiyelleri sergilemektedir (31,34,35,37). S néronlar1, Dogiel
tip I ve ipliksi morfolojileri iceren cesitli sekillere sahiptirler
(30,31,34,35,37). Hizh postsinaptik  potansiyeller
gostermektedirler (31,34).

uyarict

b. 2. AH néronlan

AH noronlari, diisme fazinda bir biikiilme ve bunu takip eden
uzun hiperpolarizasyon sonrasit potansiyel ile daha biiyiik
aksiyon potansiyelleri gostermektedir (31,34,35,37).

Fonksiyonlarina gére Enterik Néronlar

Enterik ndronlar; motor ndronlar, intrinsik primer afferent
noronlar, intestinofugal ndronlar ve interndronlar olmak tizere
dort gruptan olusmaktadir (30,34,35,37).

c. 1. Motor Noronlar

Enterik sinir sisteminin motor néronlar: sirkiiler ve longitudinal
kastabakalarini, intrinsik arteriyolleri ve enteroendokrin hiicreleri
iceren epitelyumu innerve etmektedir (30,34,35,37). Eksitator,
inhibitor, sekretomotor, vazomotor ve enteroendokrin hiicreleri
innerve eden noronlar olmak tizere bes tip tanimlanmistir
(37). Eksitator motor noronlar agirlikli olarak asetilkolin adi
verilen norotransmitter kullanmaktadirlar (30,31,34,35,37).
Submukozanin sinirma yakin uzanan sirkiiler kasi innerve
ederler (40). Inhibitér motor néronlar ise primer olarak nitrik
oksit norotransmitteri, sekonder olarak da vazoaktif intestinal
peptid (VIP), adenozin trifosfat (ATP) ve karbon monoksit (CO)
norotransmitterleri igermektedir (30,31,34,35,37). Anal yonde
hiicre govdelerine yakin (2 mm iginde) olan kaslara projekte
olmaktadir (37). Eksitatér motor noronlar diiz kas kasilmasini
uyarirken, inhibitdr motor ndronlarin desarj olmasiyla meydana
gelen hareketsizlik nedeniyle aniise dogru itici kasilmaya
neden olmaktadir (30,31,34,37). Otonom sinir sisteminin (Ach
salmimimin sempatik inhibisyonu), norotransmitterlerin (VIP,
NO, P maddesi ve CGRP), kortikotropin salgilatict faktor
(CRF) gibi hormonlarin, endojen opioidlerin ve bagirsak
manipiilasyonunun etkisine bagli anormal eksitatdr ve inhibitor
girdinin hayvan deneylerinde ¢esitli gastrointestinal dismotilite
formlarina neden oldugu bildirilmistir (40).

Submukozal ganglionlarda  hiicre  gdvdeleri  bulunan
sekretomotor ndronlar ince ve kalin bagirsak mukozasini innerve
etmektedir (40). Kan damarlarinin kollateral innervasyonu,
ndroepitelyal ve norovaskiiler baglanti noktalarinda es zamanli
olarak salmman asetilkolinle kan akisini sekresyonla birlestirir
(40). Asetilkolin kan damarlarina etki ederek endotelden nitrik
oksit salgilanmasiyla kan damarlar1 genisler ve uyarilmis
salgiy1 desteklemek igin kan akisini artirir (41). Sekretomotor
noronlar, ikiye ayrilarak kolinerjik ve nonkolinerjik olarak
adlandirilmaktadir (34). Sekretomotor ndronlara benzer sekilde,
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vazomotor ndron hiicre govdeleri de submukozal pleksus
ganglionlarinda bulunmaktadir, epitelyal salgiy1 ve kan akisim
diizenlemek i¢in birlikte calismalari ve bu reflekslerin sempatik
sistem araciligiyla ekstrinsik modiilasyon altinda olduguna
dikkat etmek gerekmektedir (40).

Enteroendokrin hiicreler, bagirsak mukozasinda bulunan ve
bagirsak liimenindeki ¢esitli kimyasal ve mekanik uyaranlarla
etkilesime giren 6zellesmis hiicrelerdir (40).

c. 2. internéronlar

Internéron olarak da islev gorebilen intrinsik duyusal noronlar
miyenterik pleksusta bulunmaktadir (31,35,37,40). Interndronlar
oral veya anal olarak projekte olan tek eksenli ¢ikan ve inen
interndronlar olarak ikiye ayrilmaktadir (35,37,40). Bu farkli
alt siniflarin her birindeki ndronlar, bagirsak uzunlugu boyunca
uzanan zincirler olusturmak i¢in benzer noronlarla birbirine
baglanmaktadir (35,37). Cikan interndronlar lokal duyusal
noronlardan girdiler alir ve eksitatdr motor noronlara projeksiyon
yaparken, inen internoronlar lokal duyusal néronlardan girdiler
alir ve inhibitér motor ndronlara projeksiyon yapar (40). Tipki
motor ndronlar gibi internéronlarin da primer nérotransmitteri
asetilkolindir (31,34,35,37,40). Ayrica, ATP o6zellikle inen tipte
ikincil bir nérotransmitter olarak tanimlanmistir (30,31,34,40).

c. 3. intrinsik Primer Afferent Néronlar

Intrinsik primer afferent noronlarm, kemosensoriyel ve
mekanosensoriyel 6zellikleribulunmaktadir(30,32,34,35,37,40).
Dogiel Tip II morfolojisine sahiptir (30,32,34,35,37,40).
Bagirsagin fiziksel durumunu tespit edebilmektedir (40). Hem
submukozal pleksus hem de miyenterik pleksusda yer almaktadir
(35,37,40). Primer noérotransmitterleri arasinda asetilkolin,
kalsitonin geniyle iliskili peptid ve tagikinin bulunmaktadir (40).

c. 4. intestinofugal Néronlar

Hiicre govdeleri myenterik pleksusta bulunan intestinofugal
ndronlar, bagirsagin distansiyonuna iligkin bilgileri alip, bu
bilgileri merkezi olarak prevertebral ganglionlara iletmektedir
(42). Distal kolonda bagirsagin diger bolgelerine gore daha
fazla sayida bulunan bu ndoronlar, gastrointestinal sistemin
tim seviyelerine projeksiyon yapan postganglionik sempatik
ndronlart innerve etmektedir (42). Sempatik prevertebral
ganglion ndronlari ile intestinofugal ndronlar, intestino-intestinal
inhibitor noral reflekslerin temelini olusturmaktadir (42).

Metod

Bu calisma, ulusal ve uluslararas: literatiirde enterik sinir
sisteminin otizm spektrum bozuklugu olan ¢ocuklardaki etkisi
ve Onemini arastiran c¢alismalart gozden gecgirmek amaciyla
sistematik inceleme tiiriinde gergeklestirilmistir. Inceleme

PRISMA (43) kriterlerine uyumlu olarak yapilmistir.



YIU Saglik Bil Derg 2024;5:31-41

Tablo 2. Makale tarama verileri (n=49)

Gozil ve ark. Otizm Spektrum Bozuklugunun Enterik Sinir Sistemi ile liskisi

Degisken Toplam say1 (n) %
Ug ve daha az yazar 27 55,10
Yazar Sayist Dort ve bes yazar 9 18,36
Alt1 ve daha fazla yazar 13 26,53
1994-2004 2 4,08
Yaymn Yil 2005-2015 18 36,73
2016-2023 29 59,18
Derleme (review) 24 48,97
Kisa rapor (brief report) 1 2,04
Y. o Aragtirma makalesi 20 40,81
azim tir Kitap bliimii (chapter) 2 4,08
Tez 2,04
DSM-V (Mental bozukluklarin tanisal ve istatistiksel el kitabr) 1 2,04
Otizm spektrgm bozuklugu 17 18.47
Otizm
Otonom sinir sistemi
Enterik sinir sistemi 7 7,60
Enterik néron ve glia
Vagus siniri
Vagal sinir aktivitesi 5 543
Efferent ve afferent vagal sinir aktivitesi ’
Vagus sinir stimiilasyonu
Gastrointestinal (Gis) sistem
Gis sorunlari
Gis bozukluklart 1 11,95
Kabizlik, ishal, gastrodzofageal reflii, karin agris
Diyet
Sik kullanilan anahtar Ketojen?k
kelimeler Glute?ns1.z 12 13,04
(n=92) - . Kazelns.lz ) o
Vitamin, Mineral, Prebiyotik, Probiyotik
Bagisiklik
Bagisiklik sistemi
Enfeksiyon 4 4,34
Maternal bagisiklik aktivasyonu
Iinflamatuvar yanit
Bagirsak-beyin ekseni
Beyin-bagirsak-mikrobiyom sistemi
Mikrobiyota-bagirsak-beyin ekseni
Mikrobiyom
Mikrobiyota 20 21,73
Disbiyoz
Bagirsak mikrobiyotasi
Bagirsak disbiyozu
Sizdiran bagirsak

Calisma; 10 Kasim 1994 ile 31 Aralik 2023 tarihleri arasinda
yayinlarin retrospektif taranmasiyla gergeklestirilmistir. “Enterik
Sinir Sistemi ve Otizm Spektrum Bozuklugu, Gastrointestinal
Semptom” anahtar kelimeleri kullanilarak Ulusal Tez Merkezi
(https://tez.yok.gov.tr/UlusalTezMerkezi/), Google Scholar
(https://scholar.google.com/) ve PubMed (https://pubmed.ncbi.
nlm.nih.gov/) arama motoru kullanilarak veri tabanlarinda

tarama yapilmistir.

Bulgular

Derleme kapsamina alinan makaleler tam metinlerine ulasilarak,
sistematik inceleme yapilarak, g¢alismamiz amacina uygun

olarak degerlendirilmis ve analiz edilip sunulmustur.

Bulgular;

— Otizm spektrum bozuklugunun etiyolojisi

— Mental Bozukluklarin Tanisal ve Istatistiksel El Kitabinda
(DSM-V); otizm spektrum bozuklugu alt gruplarinin tanim-
lanmast

— Otizm spektrum bozuklugundaki gastrointestinal semptom-
lar

— Enterik sinir sistemi 6nemi

— Enterik sinir sistemi yapisi

— Enterik sinir sistemi ve otizm spektrum bozuklugundaki
baglantilar olarak saptanmustir.

Kategorize edilen bulgular sentezlenmis ve sonuglar derleme

makalemizde sunulmustur. Bu kapsamda toplam 49 makalenin

tarama verileri Tablo 2’de yer almaktadir (Tablo 2).
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Enterik Sinir Sistemindeki islev Bozukluklarinin Otizm
Spektrum Bozuklugu Uzerindeki Etkileri

Otizm Spektrum Bozuklugu olan ¢ocuklarda gastrointestinal
semptomlarin gortilme sikligimin %30-37,4 oldugu belirtilmistir
(10). Otizm spektrum bozuklugu olan ¢ocuklarda gastrointestinal
semptomlarin goriilme sikligi %9-70 arasinda iken, saglikli
cocuklarda bu oran %15-18 arasinda degismektedir (15).
Epidemiyolojik olarak yapilan bir ¢alismada ise; 2—5 yas arasi
otizm spektrum bozuklugu olan g¢ocuklarda gastrointestinal
semptomlarn goriilme sikligt %43,1 olarak rapor edilmistir
(10). Retrospektif bir calismada da 18-36 aylik otizm spektrum
bozuklugu olan bebeklerde kabizlik, ishal ve gida alerjisi/
intoleransimin goriildigiinii bildirmislerdir (10).

Otizm spektrum bozuklugunda gastrointestinal semptomlarin
yiiksek oranda goriilmesinin multifaktoryel (genetik, cevresel
ve davranigsal faktorlerin bir arada olmasi) nedenlerden dolay1
oldugu diisiiniilmektedir (12). Son yillarda yapilan ¢aligmalar
sayesinde pediatrik ve yetigkin otizm spektrum bozuklugu olan
popiilasyonlarda yiiksek oranda bozulmus motilite, bagirsak
gazlarinin asirt tiretimi, siskinlik, karin agrisi, ishal, gegirme,
oglirme, gastrodzofageal reflii ve kabizlik gibi gastrointestinal
semptomlarin oldugu saptanmistir (1,5-19,44)

Bagirsaklar, sempatik sinir sistemi, parasempatik sinir sistemi ve
enterik sinir sistemindeki ndrotransmitterler tarafindan kontrol
edilmektedir (15). Sempatik sinir sistem enterik sinirlerin
uyarilmasina neden olarak gastrointestinal aktivite iizerinde
inhibitdr etkiye neden olmaktadir (15). Parasempatik sinir
stimiilasyonu ise enterik sinir sistemi aktivitesinin artmasina
yol agmaktadir (15). Parasempatik sinir lifleri sigmoid kolon,
rektum ve aniise zengin bir ndral girdi saglayarak defekasyonun
kontroliinde énemli rol oynamaktadir (15). Yu ve ark. (2020),
biiyikk olgekli noral haritalama tekniklerini kullanarak, ¢ok
sayida beyin bdlgesinin vagus stimiilasyonundan
etkilendigini gdstermis ve bu baglantiyr “vagus afferent agr”
olarak adlandirmistir (45). Vagal afferentler 6ncelikle beyin
sapindaki niikleus traktus solitariusta sonlanmakta ve burada
visseral bilgi, ¢oklu sinaptik baglantilar yoluyla lokus soruleus,
medulla oblongata’nin rostral ventrolateral pargasi, dorsal rafe
¢ekirdegi ve hipotalamusa bilgileri iletmektedir (45).

siniri

Vagus siniri, bagirsak ile beyin arasinda sindirim, bagisiklik ,
odiil, hafiza ve kognitif gibi ¢esitli islevleri diizenleyen 6nemli
bir baglantiyr olusturmaktadir (45). Ayni zamanda beyin ve
bagirsak arasinda hem afferent hem de efferent yonde bilgi
iletmektedir (13). Vagal efferentler gastrointestinal salgiyi,
motor fonksiyonlar1 ve enterik endokrin sistemdeki aktiviteyi
de diizenlemektedir (46). Hipotalamik-hipofiz-adrenal korteks
ekseninde vagal afferentler ya da kolinerjik antienflamatuvar
lifler vagal efferentleri de kullandig1 i¢in vagus sinirinin ikili bir
antienflamatuvar etkisi oldugu disiiniilmektedir (47). Ayrica;
vagus siniri bagirsaklardan, besinlerin ve suyun emiliminde
de gorev yaptigt i¢in sivi homeostazinin hizli bir sekilde
diizenlenmesini de saglamaktadir (45). Bunlarla birlikte vagal
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duyunoéronlariaktiveedildiginde sindirimi de kolaylastirmaktadir
(45). Biitiin bu caligmalar, vagal duyu ndronlarinin &nemli
bagirsak sinyallerini beyne ileterek sindirim, immiinolojik ve
psikolojik hastaliklarin tedavisi i¢in terapdtik bir hedef olarak
kullanilabilecegini de bildirilmislerdir (45). Ayrica, vagus sinir
stimiilasyonu bagirsaktaki afferent sinyalleri taklit ettiginden
depresyon tedavisinde kullanilabilecegi ve 6grenme ile hafizay1
da gelistirdigi bildirilmistir (19).

Enterik sinir sistemi otonom sinir sisteminin en biiyiik
boliimiinii  olusturdugundan gastrointestinal fonksiyonlarin
diizenlenmesini saglayan mikro devrelerden olugmaktadir (19).
Enterik ve merkezi sinir sisteminin ndrotransmitterleri, sinyal
yolaklart ve anatomik ozellikleri ortak oldugundan merkezi
sinir sisteminin hastaliginin altinda yatan nedenlerde genellikle
enterik sinir sisteminde de belirtiler goriilmektedir (19). Beyinle
bagirsak arasindaki vagal liflerin %90°1 afferenttir (19). Afferent
lifler merkezi sinir sistemindeki noronlar1 uyararak enterik
uyarilara yanit vermelerini saglayarak yemek borusu veya
midedeki hareketliligi diizenlemek icin vagovagal refleksleri
baslatmaktadir (19). Bu refleksler, midenin geniglemesi ve
besinlerin ince bagirsaga tasinana kadar depolanmasimi ve
ogiitiilmesini saglamaktadir (19). Ince ve kalin bagirsak
hareketleri enterik sinir sistemi tarafindan kontrol edilmektedir
(19). Bagirsaktan beyne giden sinyaller bulanti, siskinlik, tokluk
hislerini iletirken, ayni zamanda bilince ulasmayan duygu
durum belirleyiciligi de yapmaktadirlar (19).

Enterik sinir sistemi, besinlerin hareketi, sindirim enzimlerinin
sekresyonu ve besinleri emilimi gibi sindirim fonksiyonlarin
diizenlenmesinde ¢ok 6nemli rol oynamaktadir (12). Bagirsaklar,
zonulin proteini ve biitirat gibi kisa zincirli yag asitleri,
sekretuvar immiinoglobulin A ve mukoza zar1 bariyer biitiinligi
sinyalizasyonu, vagus siniri aktivasyonu, ndropeptitler, leptin ve
serotonin gibi norotransmitterler yoluyla beyni etkilemektedir
(12). Bagirsak ve beyin arasindaki iletisim, bagirsak-beyin ekseni
araciligryla merkezi sinir sistemi ile gastrointestinal sistem
arasinda ¢ift yonlii olarak meydana gelmektedir (12). Bagirsak
ve beyin arasindaki iletigim, norokrin ve endokrin yollar gibi
¢esitli mekanizmalar sayesinde olugmaktadir (12). Bu eksenin,
kognitif fonksiyon, davranig ve diger beyin fonksiyonlarini
etkilemesi, sindirim ve metabolizma gibi fizyolojik siiregleri
diizenlemesi gibi 6nemli gorevleri bulunmaktadir (12). Otizm
spektrum bozuklugu olan bireylerde bagirsak beyin arasindaki
iletisimin bozulmasi bagirsak beyin ekseninin uyumsuzlugu ile
sonuglanmaktadir (12). Bu durum sindirim sorunlarina neden
olarak gastrointestinal fonksiyonu etkileyebilmektedir (12).

Otizm spektrum bozuklugundaki ndroanatomik degisiklikler,
parasempatik sistemin aktivasyonunun azalmasi ve sempatik
sistemin asirt aktivasyonuyla bagirsak-beyin
diizensizlige, bagirsak immiin sisteminin humoral ve hiicresel
bilesenlerinin zayiflamasina, bagirsak osmotik dengesinin ve
mukus tiretiminin diizensizlesmesine ve kalici disbiyoza neden

ekseninde
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olmaktadir (15). Bununla birlikte, otizm spektrum bozuklugu
olan bireylerde sempatik aktivasyonu i¢eren stres reaksiyonunun
bir pargast olarak ishal de goriilebilmektedir (13).

Otizm  spektrum  bozuklugu olan bireylerde bagirsak
mikrobiyotasinin degismesi veya disbiyoz nedeniyle bagirsak
gecirgenliginde (sizdiran bagirsak) artis meydana gelerek giiclii bir
proenflamatuvar endotoksin olan lipopolisakkaritin iretildigi ve
yayildigi tespit edilmistir (11). Bumolekiil, duygulart ve davranislari
kontrol eden amigdala gibi bolgelerin aktivitesini artirarak merkezi
sinir sistemini modiile edebilmektedir (11). Aslinda bagirsak
gecirgenligi, bagirsak igeriginin tamammnin kan dolasimina
girmesini  Onleyerek immiinolojik enflamatuvar yanitlarm ve
gastrointestinal hastaliklarin baskilanmasmi saglamaktadir (48).
Otizm spektrum bozuklugu olan ¢ocuklarin propiyonik asit
iceren gida koruyucularina maruz kaldiklarinda semptomlarmin
agirlasmasimin nedeninin artmig bagirsak gecirgenligi ile iliskili
olabilecegi belirtilmistir (16). Gastrointestinal semptomlari olan
otizm spektrum bozuklugu olan g¢ocuklarin %43’tinde bagirsak
gecirgenliginin bozuldugu bildirilmistir (16).

Madraveark. (2020), otizm spektrum bozuklugu olan ¢ocuklarin,
kontrollere gore daha fazla stres reaktivitesi gosterdigi ve stres
sonrasi kortizol seviyeleri ile iligkili daha fazla gastrointestinal
semptomlara sahip oldugunu bildirmislerdir (7). Otizm spektrum
bozuklugu olan ¢ocuklarda kronik gastrointestinal semptomlarla
iliskili en yaygin psikiyatrik bozuklugun anksiyete oldugu tespit
edilmistir (7). Bu c¢ocuklarda anksiyetenin yaygin belirtileri
arasinda basit fobiler, yaygin anksiyete, ayrilma anksiyetesi,
obsesif-kompulsif bozukluk ve sosyal fobiler yer almaktadir (7).
Otizm spektrum bozuklugu olan bireylerde yiiksek oranlarda
goriilen anksiyete ve sosyal geri g¢ekilme gibi igsellestirme
semptomlarinin kabizlik, ishal, mide bulantisi ve mide agris1 gibi
gastrointestinal semptomlarla c¢ift yonli etkilesiminin oldugu
saptanmugtir (5). Prosperi ve ark. (2019) yaptiklar1 calismada
ozellikle sozel becerileri sinirli olan otizm spektrum bozuklugu
olan cocuklarda uyumsuz davranislarla gastrointestinal
semptomlari iligkilendirerek bu davranislarin bireyin kendisini
ifade etme sekli olabilecegini dne siirmektedirler (14). Sozli
becerisi kisitli olan otizm spektrum bozuklugu olan ¢ocuklarin;
gastrointestinal agriy1 uyumsuzluk, kendini yaralama, asabiyet,
farkli sesler ¢ikarma (6rn. sik sik yutkunma, inleme), mimikler
(6rn. Asik suratlilik), hiperaktivite, diizensiz uyku, anksiyete
seklinde gosterebildiklerini bildirmislerdir (14). Ozefajiti olan
otizm spektrum bozuklugu tanisi almis ¢ocuklarin %43’tinde
asabiyet ve fonksiyonel kabizlia ek olarak rijid-kompulsif
davraniglar goriildiigii belirtilmistir (7). Peeters ve ark. (2013),
fonksiyonel digkilama bozuklugu ile bagvuran 4—-12 yas arasi
cocuklarin %29’unda otizm spektrum bozuklugu semptomlarinin
eslik ettigini belirtmislerdir (18). Adams ve ark. (2011),
gastrointestinal semptomlarin otizm siddeti ile korelasyonu
aragtirmiglardir (17). Siddetli otizm spektrum bozuklugu olan
cocuklarin daha fazla gastrointestinal semptomlara sahip olma
olasiligimin yiiksek oldugunu bildirmislerdir (17).

Gozil ve ark. Otizm Spektrum Bozuklugunun Enterik Sinir Sistemi ile liskisi

Otizm spektrum bozuklugu olan bireylerde bagirsak
enterokromaffin hiicrelerinde serotonin {iretiminin artmasi
nedeniyleyiiksektamkanserotoninseviyesiveyahiperserotonemi
goriilmektedir (6). Preklinik c¢alismalarda hiperserotoneminin
duygu durum bozukluklari ile iliskilendirildigi bildirilmistir (6).

Otizm spektrum bozuklugu olan bireylerde yetersiz besin
alimmin vitamin ve mineral eksikligine neden oldugu tespit
edilmistir (49). Otizm spektrum bozuklugu olan ¢ocuklarda
ozellikle D vitamini eksikliginin bagirsak florasi bozuklugu,
bagirsak iltihab1 ve artmis bagirsak gecirgenligine neden oldugu
bildirilmistir (49). Cok faktorlii bir bozukluk olmasi nedeniyle
otizm spektrum bozuklugu tedavisi her bireyin ihtiyacina gore
farklilik gosterdiginden semptomlarin iyilestirilmesinde vitamin
takviyeleri alternatif tedavi olarak diisiinilmektedir (49). Wang
ve ark. (2023), 6nemli minerallerden biri olan ¢inkonun kognitif
gelisim ve beyin fonksiyonlar1 i¢in gerekli olan nérogenez,
noronal go¢ ve farklilagmay1 diizenleyerek yenidoganlarin
gelisiminde 6nemli rol oynadigimi bildirmiglerdir (1). Cinko
eksikligi otizm spektrum bozuklugu olan bireylerde daha fazla
goriiliirken daha az oranda demir, krom, manganez, kobalt ve
bakir eksikligi de gortilebilmektedir (49,50). Vitamin ve mineral
takviyelerinin, otizm spektrum bozuklugu olan cocuklar ve
yetiskinler tarafindan kullanilarak beslenme eksikliklerini
giderme, ¢esitli metabolik sorunlari tedavi etme, semptomlari
ve genel yasam kalitesini iyilestirmede faydali olabilecegi
bildirilmistir (49).

Bagirsaklar, bagirsak-beyin iletisiminde rol oynayan onemli
bir biyoaktif peptit kaynagidir (15). Periferik ve beyin dokulari
iizerindeki dogrudan etkileri ile birlikte, bagirsak peptidleri
enterik noronlar1 da etkilemektedir (15). Konsantrasyonlari,
mikrobiyotadan yayilan sinyallerle modiile edildiginden,
bagirsak peptitlerinin (GLP1/2, CCK, ghrelin, PYY, NPY,
galanin, vb.) sinyali anksiyete, depresyon ve otizm spektrum
bozuklugu gibi nodrodejeneratif  bozukluklartyla ilgili
patofizyolojik siireglerin dnemli bir modiilatoriidiir (15).

Mikroorganizmalarin sentezledigi ¢ok sayida metabolit, bagirsak
hareketliligi, bagirsak-beyin ekseninin kontrolli, bagirsak
mikrobiyotas1 ve enterik sinir sistemi arasindaki etkilesime
aracilik etmektedir (15). Bagirsak mikrobiyotasi, enterik
noronlar tizerinde etkili olan biyoaktif molekiilleri reterek
gastrointestinal hareketliligi diizenlemektedir (15). Boylece
intrinsik primer afferent noronlart etkileyerek “bagirsak-beyin
ekseni” sinyallerini olusturmaktadir (15). Boylece bagirsak
mikrobiyotasinin beyin gelisimi ve fonksiyonu, sindirim, besin
emilimi, bagisiklik ve bagirsak sagligi iizerinde etkili oldugu
bildirilmektedir (12). Mikrobiyotadaki bozulmalar bagirsak
disbiyozisini geligtirmekte bu durum da otizm spektrum
bozuklugu olan bireylerde gastrointestinal semptomlarin
olugsmasina yol agabilmektedir (15).

Ayrica, kronik bagirsak iltihabi olan yaglar1 3—12 aras1 degisen
otizm spektrum bozuklugu olan ¢ocuklarda bagisiklik fonksiyon
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bozuklugu, mikrobiyota ¢esitliliginde farkliliklar ve mukoza ile
ilgili sitokin seviyelerinde artis oldugu bildirilmistir (10).

Sonug

Bagirsak-beyin ekseninde ¢ift yonli iletisim sayesinde her iki
sistemde olusan sorunlar karsilikli olarak sistemler ilizerinde
olumsuz etkiler olusturabilmektedir. Enterik sinir sistemi
iizerinde gelisen olumsuz etkiler sistemin disfonksiyonuna
neden olmaktadir. Otizm spektrum bozuklugu olan bireylerde
de enterik sinir sisteminde olusan degisiklikler nedeniyle
gastrointestinal sorunlar goriilmektedir. Bu sorunlarin ¢dziimi
icin otizm spektrum bozuklugu ve enterik sinir sistemi
iliskisi konusunda daha fazla arastirmaya gereksinim vardir.
Bu arastirmalar sonucunda otizm spektrum bozuklugunda
gastrointestinal ~sorunlarin iyilestirilmesi otizm spektrum
bozuklugu olan bireylerde genel yasam kalitesini artiracaktir.

Hakem Degerlendirmesi: Dis Bagimsiz.

Yazar Katkilar: Fikir - RG, MB, EDB; Tasarim - RG; Denetleme - RG, EDB; Analiz ve Yorum
- RG; Literatiir Taramasi - RG, EDB; Yaziyi Yazan - EG, EDB; Elestirel inceleme - RG, MB.

Cikar Catismasi: Yazarlar ¢ikar catismasi olmadigini beyan etmislerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek almadiklarini beyan etmislerdir.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - RG, MB, EDB; Design - RG, ED; Analysis and/or
Interpretation - RG; Literature Search - RG, EDB; Writing - EG, EDB; Critical Reviews - RG,
MB.

Conflict of Interest: The authors declared that there is no conflict of interest.

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

Kaynaklar

1. Wang X, Tang R, Wei Z, Zhan Y, Lu J, Li Z. The enteric nervous system deficits
in autism spectrum disorder. Front Neurosci. 2023;17:1101071. https://doi.
org/10.3389/fnins.2023.1101071

2. Doenyas C, Ekici B, Unay O S, Gonen I, Tath B. Autism in Turkey:
demographics, behavior problems, and accompanying medical conditions in
a sample of Turkish youth with autism spectrum disorder. Int J Dev Disabil.
2023;69(2):179-189. https://doi.org/10.1080/20473869.2021.1937001

3. American Psychiatric Association D, Association AP. Diagnostic and statistical
manual of mental disorders: DSM-5. Washington, DC: American Psychiatric
Association. 2013. https://doi.org/10.1176/appi.books.9780890425596

4. Carbone A, Dell’Aquila A. The Diagnosis of “pervasive developmental
disorder not otherwise specified”: a systematic literature review. Children
(Basel). 2023;10(5). https://doi.org/10.3390/children10050844

5. Dovgan K, Gynegrowski K, Ferguson BJ. Bidirectional relationship between
internalizing symptoms and gastrointestinal problems in youth with Autism
Spectrum Disorder. J Autism Dev Disord. 2023;53(11):4488-4494. https://doi.
org/10.1007/s10803-022-05539-6

6. Chernikova MA, Flores GD, Kilroy E, Labus JS, Mayer EA, Aziz-Zadeh L. The
brain-gut-microbiome system: pathways and implications for autism spectrum
disorder. Nutrients. 2021;13(12). https://doi.org/10.3390/nu13124497

7. Madra M, Ringel R, Margolis KG. Gastrointestinal issues and autism spectrum
disorder. Child Adolesc Psychiatr Clin N Am. 2020;29(3):501-513. https://doi.
org/10.1016/j.chc.2020.02.005

8. Chaidez V, Hansen RL, Hertz-Picciotto I. Gastrointestinal problems in children
with autism, developmental delays or typical development. J Autism Dev
Disord. 2014;44(5):1117-1127. https://doi.org/10.1007/s10803-013-1973-x

9. Wasilewska J, Klukowski M. Gastrointestinal symptoms and autism spectrum
disorder: links and risks —a possible new overlap syndrome. Pediatric Health
Med Ther. 2015;6:153-166. https://doi.org/10.2147/PHMT.S85717

40

11.

13.

14.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

YIU Saglik Bil Derg 2024;5:31-41

. Leader G, Abberton C, Cunningham S, Gilmartin K, Grudzien M, Higgins

E, et al. Gastrointestinal symptoms in autism spectrum disorder: a systematic
review. Nutrients. 2022;14(7):1471. https://doi.org/10.3390/nu14071471
Mehra A, Arora G, Sahni G, Kaur M, Singh H, Singh B, et al. Gut microbiota
and autism spectrum disorder: from pathogenesis to potential therapeutic
perspectives. J Tradit Complement Med. 2023;13(2):135-149. https://doi.
org/10.1016/j.jtcme.2022.03.001

. Al-Beltagi M, Saeed NK, Bediwy AS, Elbeltagi R, Alhawamdeh R. Role of

gastrointestinal health in managing children with autism spectrum disorder.
World J Clin Pediatr. 2023;12(4):171-196. https://doi.org/10.5409/wjcp.v12.
i4.171

Ferguson BJ, Marler S, Altstein LL, Lee EB, Akers J, Sohl K, et al.
Psychophysiological associations with gastrointestinal symptomatology in
autism spectrum disorder. Autism Res. 2017;10(2):276-288. https://doi.
org/10.1002/aur.1646

Prosperi M, Santocchi E, Muratori F, Narducci C, Calderoni S, Tancredi R,
et al. Vocal and motor behaviors as a possible expression of gastrointestinal
problems in preschoolers with autism spectrum disorder. BMC Pediatr.
2019;19(1):1-10. https://doi.org/10.1186/s12887-019-1841-8

. Beopoulos A, Gea M, Fasano A, Iris F. Autonomic nervous system

neuroanatomical alterations could provoke and maintain gastrointestinal
dysbiosis in autism spectrum disorder (ASD): a novel microbiome-host
interaction mechanistic hypothesis. Nutrients. 2021;14(1). https://doi.
org/10.3390/nu14010065

. Dargenio VN, Dargenio C, Castellaneta S, De Giacomo A, Laguardia M, Schettini

F, et al. Intestinal barrier dysfunction and Microbiota&ndash;Gut&ndash;Brain
axis: possible implications in the pathogenesis and treatment of autism spectrum
disorder. Nutrients. 2023;15(7):1620. https://doi.org/10.3390/nu15071620

. Adams JB, Johansen LJ, Powell LD, Quig D, Rubin RA. Gastrointestinal

flora and gastrointestinal status in children with autism —comparisons to
typical children and correlation with autism severity. BMC Gastroenterol.
2011;11(1):22. https://doi.org/10.1186/1471-230X-11-22

. Peeters B, Noens I, Philips EM, Kuppens S, Benninga MA. Autism spectrum

disorders in children with functional defecation disorders. J Pediatr.
2013;163(3):873-8. https://doi.org/10.1016/j.jpeds.2013.02.028

. Rao M, Gershon MD. The bowel and beyond: the enteric nervous system in

neurological disorders. Nat Rev Gastroenterol Hepatol. 2016;13(9):517-528.
https://doi.org/10.1038/nrgastro.2016.107

Blatt GJ. The neuropathology of autism. Scientifica (Cairo). 2012;2012:703675.
https://doi.org/10.6064/2012/703675

Donovan AP, Basson MA. The neuroanatomy of autism —a developmental
perspective. J Anat. 2017;230(1):4-15. https://doi.org/10.1111/joa.12542
Hashem S, Nisar S, Bhat AA, Yadav SK, Azeem MW, Bagga P, et al. Genetics
of structural and functional brain changes in autism spectrum disorder. Transl
Psychiatry. 2020;10(1):229. https://doi.org/10.1038/s41398-020-00921-3
Becker EB, Stoodley CJ. Autism spectrum disorder and the cerebellum. Int
Rev Neurobiol. 2013;113:1-34. https://doi.org/10.1016/B978-0-12-418700-
9.00001-0

Gadad BS, Hewitson L, Young KA, German DC. Neuropathology and animal
models of autism: genetic and environmental factors. Autism Res Treat.
2013;2013:731935. https://doi.org/10.1155/2013/731935

Wang SS, Kloth AD, Badura A. The cerebellum, sensitive periods, and autism.
Neuron. 2014;83(3):518-32. https://doi.org/10.1016/j.neuron.2014.07.016
Jiang CC, Lin LS, Long S, Ke XY, Fukunaga K, Lu YM, et al. Signalling
pathways in autism spectrum disorder: mechanisms and therapeutic
implications. Signal Transduct Target Ther. 2022;7(1):229. https://doi.
org/10.1038/s41392-022-01081-0

Kaminski VL, Michita RT, Ellwanger JH, Veit TD, Schuch JB, Riesgo RDS,
et al. Exploring potential impacts of pregnancy-related maternal immune
activation and extracellular vesicles on immune alterations observed in autism
spectrum disorder. Heliyon. 2023;9(5):e15593. https://doi.org/10.1016/j.
heliyon.2023.e15593

Onore C, Careaga M, Ashwood P. The role of immune dysfunction in the
pathophysiology of autism. Brain Behav Immun. 2012;26(3):383-392. https://
doi.org/10.1016/j.bbi.2011.08.007

Heunis T-M, Aldrich C, de Vries PJ. Recent advances in resting-state
electroencephalography biomarkers for autism spectrum disorder -a review of
methodological and clinical challenges. Pediatric Neurology. 2016;61:28-37.
https://doi.org/10.1016/j.pediatrneurol.2016.03.010

Magalhdes HIR, Castelucci P. Enteric nervous system and inflammatory
bowel diseases: Correlated impacts and therapeutic approaches through the
P2X7 receptor. World J Gastroenterol. 2021;27(46):7909-7924. https://doi.
org/10.3748/wjg.v27.i46.7909



YIU Saglik Bil Derg 2024;5:31-41

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

—

Spencer NJ, Hu H. Enteric nervous system: sensory transduction, neural circuits
and gastrointestinal motility. Nat Rev Gastroenterol Hepatol. 2020;17(6):338—
351. https://doi.org/10.1038/s41575-020-0271-2

Nagy N, Goldstein AM. Enteric nervous system development: A crest cell’s
journey from neural tube to colon. Semin Cell Dev Biol. 2017;66:94-106.
https://doi.org/10.1016/j.semcdb.2017.01.006

Lake JI, Heuckeroth RO. Enteric nervous system development: migration,
differentiation, and disease. Am J Physiol Gastrointest Liver Physiol.
2013;305(1):G1-24. https://doi.org/10.1152/ajpgi.00452.2012

Hansen MB. The enteric nervous system I. Organisation and classification.
Pharmacology & Toxicology. 2003;92(3):105-113. https://doi.
org/10.1034/j.1600-0773.2003.t01-1-920301.x

Alim E. Ratlarda perinatal stresin enterik sinir sistemi {izerine olan etkilerinin
incelenmesi. Gazi Universitesi Saghk Bilimleri Enstitiisii: Gazi Universitesi;
2020.

Shahrestani J MDJ. Neuroanatomy, Auerbach Plexus. Treasure Island (FL):
StatPearls Publishing. 2023.

Fatu AM, Ciubotariu D, Antohe M-E, Iordache C, Ancuta C, Vascu MB.
Neuronal and synaptic organization of enteric nervous system-the premises
of the multidisciplinary therapeutic approach. Romanian J Oral Rehabil.
2023;15(4):544-558.

Tamada H, Hashitani H. Calcium responses in subserosal interstitial cells of the
guinea-pig proximal colon. Neurogastroenterol Motil. 2014;26(1):115-123.
https://doi.org/10.1111/nmo.12240

Gulbransen BD, Sharkey KA. Novel functional roles for enteric glia in the
gastrointestinal tract. Nat Rev Gastroenterol Hepatol. 2012;9(11):625-632.
https://doi.org/10.1038/nrgastro.2012.138

Fleming 2nd MA, Ehsan L, Moore SR, Levin DE. The enteric nervous
system and its emerging role as a therapeutic target. Gastroenterol Res Pract.
2020;2020:8024171. https://doi.org/10.1155/2020/8024171

. Wang GD, Wang XY, Hu HZ, Fang XC, Liu S, Gao N, et al. Angiotensin

receptors and actions in guinea pig enteric nervous system. Am J Physiol
Gastrointest Liver Physiol. 2005;289(3):G614-26. https://doi.org/10.1152/
ajpgi.00119.2005

42

43.

44.

45.

46.

47.

48.

49.

50.

Gozil ve ark. Otizm Spektrum Bozuklugunun Enterik Sinir Sistemi ile liskisi

. Linden DR. Colitis is associated with a loss of intestinofugal neurons. Am J

Physiol Gastrointest Liver Physiol. 2012;303(10):G1096-1104. https://doi.
org/10.1152/ajpgi.00176.2012

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. Ann Intern
Med. 2009;151(4):264-269, wo64. https://doi.org/10.7326/0003-4819-151-4-
200908180-00135

Browning KN, Travagli RA. Central nervous system control of gastrointestinal
motility and secretion and modulation of gastrointestinal functions. Compr
Physiol. 2014;4(4):1339-1368. https://doi.org/10.1002/cphy.c130055

Yu CD, Xu QJ, Chang RB. Vagal sensory neurons and gut-brain signaling. Curr
Opin Neurobiol. 2020;62:133-140. https://doi.org/10.1016/j.conb.2020.03.006
Uvnds-Moberg K. Role of efferent and afferent vagal nerve activity
during reproduction: integrating function of oxytocin on metabolism and
behaviour. Psychoneuroendocrinology. 1994;19(5-7):687-695. https://doi.
org/10.1016/0306-4530(94)90050-7

Bonaz B, Sinniger V, Pellissier S. The Vagus Nerve in the Neuro-Immune Axis:
Implications in the Pathology of the Gastrointestinal Tract. Front Immunol.
2017;8:1452. https://doi.org/10.3389/fimmu.2017.01452

Ulluwishewa D, Anderson RC, McNabb WC, Moughan PJ, Wells JM, Roy
NC. Regulation of tight junction permeability by intestinal bacteria and
dietary components. J Nutr. 2011;141(5):769-776. https://doi.org/10.3945/
jn.110.135657

Adams JB, Kirby J, Audhya T, Whiteley P, Bain J. Vitamin/mineral/
micronutrient supplement for autism spectrum disorders: a research survey.
BMC Pediatr. 2022;22(1):590. https://doi.org/10.1186/s12887-022-03628-0
Yasuda H, Tsutsui T. Assessment of infantile mineral imbalances in autism
spectrum disorders (ASDs). IntJ Environ Res Public Health. 2013;10(11):6027—
6043. https://doi.org/10.3390/ijerph10116027

41









	Başlıksız
	Başlıksız
	
	Experiences of Executive Nurses during the COVID-19 Pandemic: 
A Qualitative Study
	COVID-19 Pandemi Sürecinde Yönetici Hemşerilerinin Deneyimleri
	Dilek Yıldırım Tank


	Examining Menstrual Irregularity and Marital Adjustment in 
Women with COVID-19 Disease
	COVID-19 Hastalığını Geçiren Kadınların Adet Düzensizliği ve Evlilik Uyumu 
Yönünden İncelenmesi
	Aliye Bulut1, Gülay Çelik2


	Morphometric Changes in Liver and Pancreas in Experimental Colitis Model and Examination of the Effects of Vagal Stimulation on These Changes in Chronic Period
	Deneysel Kolit Modelinde Karaciğer ve Pankreasta Görülen Morfometrik Değişiklikler ve Vagal Stimulasyonun Kronik Dönemde Bu Değişiklikler Üzerine Olan Etkilerinin İncelenmesi
	Özgenur Koçak1,2, Rabet Gözil2,3, Kerem Atalar1,4,5,6, Saadet Özen Akarca Dizakar7, Ece Alim1,5,6, 
Ayşe Soylu5, Meltem Bahçelioğlu1,4,5,6,8


	Contemporary Advancements in the Early Detection of Melanoma and the Horizon of Home- Based Diagnostic Approaches
	Melanomun Erken Teşhisindeki Güncel İlerlemeler ve Ev Tabanlı Tanısal Yaklaşımların Geleceği
	Şule Gençoğlu


	Otizm Spektrum Bozukluğunun Enterik Sinir Sistemi ile İlişkisi
	The Relationship Between Autism Spectrum Disorder and the Enteric Nervous System
	Rabet Gözil1, Esma Deniz Barç2,3, Meltem Bahçelioğlu4




