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and Clinical Medicine), is the official organ of Tekirdag Namik Kemal
University School of Medicine since 2013. NKMJ is an open access,
scientific, peer-reviewed journal in accordance with independent,
unbiased, and double-blinded peer-review principles published quarterly
(March, June, September, December) in both Turkish and English.

Namik Kemal Medical Journal is an independent scientific medical
journal that aims to reach all relevant national and international
medical institutions and persons in electronic and open access free of
charge. It is aimed to publish original articles, case reports and reviews
that include the results of studies and research conducted in the fields
of basic, internal and surgical medical sciences and medical nursing and
passed through the peer-review process.

Namik Kemal Medical Journal (NKM)) is indexed by Ulakbim Tr Index (TR
DIZIN/ULAKBIM), EBSCO Host, Tiirk Medline, Ideal Online, J-Gate, CAB
International (CABI), Gale Academic OneFile, DOAJ and Turkey Citation
Index.

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the 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). The journal conforms with
the Principles of Transparency and Best Practice in Scholarly Publishing
(doaj.org/bestpractice).

Open Access Policy

This journal provides immediate open access to its content on the
principle that making research freely available to the public supports a
greater global exchange of knowledge.

Author(s) and copyright owner(s) grant access to all users for the articles
published in the Namik Kemal Medical Journal as free of charge. Articles
may be used provided that they are cited.

Open Access Policy is based on rules of Budapest Open Access Initiative
(BOAI). By “open access” to [peer-reviewed research literature], we mean
its free availability on the public internet, permitting any users to read,
download, copy, distribute, print, search, or link to the full texts of these
articles, crawl them for indexing, pass them as data to software, or use
them for any other lawful purpose, without financial, legal, or technical
barriers other than those inseparable from gaining access to the internet
itself.

Namik Kemal Medical Journal does not demand any subscription fee,
publication fee or similar payment for access to electronic resources. All
published content is available online, free of charge at namikkemalmed,.
com.

The Journal is licensed under a Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 (CC BY-NC-ND) International License.

Please contact the publisher (Galenos) for your permission to use requests
via info@namikkemalmedj.com.
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Advertisements should not be deceptive or misleading and must be
verifiable. Excessive or exaggerated expressions does not be allowed.

If the text or image contains inappropriate or offensive content or is
about personal, racial, ethnic, sexual orientation or religious content,
these advertisements are not accepted.

Advertisers are responsible for ensuring that their advertisements comply
with applicable laws regarding deceptive and/or offensive content and
ethical issues.

Especially drug and medical product advertisements can be presented on
the cover pages of the journal, separately from the published scientific
content and without page number.

The published advertisements are pointed and distinguishable from the
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Material Disclaimer
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reflect the views of the editors, editorial board and/or publisher; The
editors, editorial board and publisher do not accept any responsibility or
liability for such materials. All opinions published in the journal belong
to the authors.

The financial expenses of Namik Kemal Medical Journal are covered by
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INSTRUCTIONS TO AUTHORS

Namik Kemal Medical Journal (NKMJ) is the official journal of Tekirdag
Namik Kemal University Faculty of Medicine. Original articles, case
reports, and short communications related to either basic or extended
clinical experience in medical sciences (i.e. general medicine, basic
medical sciences, surgical sciences) will be considered for publication.
Review articles will be accepted upon request of the editorial board. The
journal does not accept uninvited review articles for evaluation.

This is an open-access journal which means that all content is freely
available without charge to the user or his/her institution. Users are
allowed to read, download, copy, distribute, print, search, or link to the
full texts of the articles in this journal without asking prior permission
from the publisher or the author. It is in accordance with the BOAI
definition of open access.

The journal accepts articles written either in Turkish or English. The
journal is currently published quarterly (four issues), comprising one
volume per year.

Namik Kemal Medical Journal is a scientific journal that aims to reach
all relevant national and international medical institutions and persons
electronic form free of charge.

Namik Kemal Medical Journal prioritises publishing original research
articles since it has the mission to announce and share the research to
the international scientific circles in Turkey and contribute to Turkey’s
promotion in this context.

Namik Kemal Medical Journal, the Publisher, and the Editors assume
no responsibility for the statements in the articles; authors carry the
scientific and legal responsibilities of their own articles. The manuscript
submitted to the journal must not contain previously published material
or material under consideration for publication elsewhere. Accepted
manuscripts become the property of Namik Kemal Medical Journal and
may not be republished. All manuscripts will undergo peer review. The
editorial board will then make a final review and a subsequent decision
relative to the publication of Namik Kemal Medical Journal.

NKM)] does not charge the authors any article processing or submission fees.

The editorial and publication process of the Journal of the Namik Kemal
Medical Journal are shaped in accordance with the guidelines of the
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). The journal is in conformity with the Principles of Transparency
and Best Practice in Scholarly Publishing.

Publication Language

Articles are published in Turkish or English. In Turkish articles, the
integrity of the Turkish language should be preserved, and the Spelling
Guide and Turkish Dictionary of the Turkish Language Association should
be taken as the basis.

In the use of medical terms, care should be taken to use “Turkish Science
Terms” as much as possible. For this, the “Medical Terms Guide” of the

Turkish Language Institution is the main sourcebook, but when this book
cannot be obtained, the “Country Medical Terms Dictionary” can be used.
The authors are deemed to have accepted the changes to be made by
the editor in Turkish articles, provided that no changes are made in the
content.

English texts should be clear and accurate. In case the publication is
accepted, the language editor of the journal reviews the article.

Article Submission

All manuscripts should be submitted via https://jag.journalagent.com/
nkmj/ online submission system.

Manuscript Evaluation

As a first step, manuscripts received are evaluated with regards to the
instructions to authors. The approved articles are delivered to Editorial
Board. The Editorial Board evaluates the context of articles and sends
them to two referees in related fields. The editor will then make a final
review and a subsequent decision relative to publication. The articles
accepted by the Editorial Board come in the list of publications, and the
authors of these articles are informed.

This journal uses double-blind peer review, which means that both the
reviewer and author identities are concealed from the reviewers, and
vice versa, throughout the review process. To facilitate this, authors need
to ensure that their manuscripts are prepared in a way that does not give
away their identity.

Manuscript Layout

Manuscripts sent to the editor to be published in the journal must be
written on one side of the A4 page, in Arial, 10 pt, double spacing and
2.5 cm margins each. The abbreviations used should be written clearly in
parentheses at the first mention in the text, and no special abbreviations
should be made. Numerical data between 1-10 in the text should be
indicated in writing (in both treatment groups, second day .....), with 10
and above numbers. However, numbers between 1-10, which have a
descriptive tag, should be written in writing (... 1 year) and the numbers
at the beginning of the sentence (a fifteen-year-old female patient ......).

The title page, abstract, text, figures, tables and references of the article
should be given in the same WORD file.

All visual elements except the table should be named as “Figure”. Table
and Figure numbering (1,2,3 ...) should be made. The description text
for the table should be placed above the table, below the figure for the
figure. The abbreviations used in the table should be written clearly
under the table.

The use of resources in the text should be indicated at the end of the
quote and as a superscript.

Title Page: On the title page; The title of the article in Turkish and English,
the names and duties (academic titles) of the authors, the institution
from which it was sent, if any, the institution supporting the study should
be written. If the article has been communicated before in any congress,
its place and date should be specified. In addition, the name, surname,
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addresses, telephone and fax numbers, the e-mail address of the author
to have corresponded and Ethics Committee Approval must be clearly
written on this page.

Author’s name (Only the first letter is capital), surname (all text is capital)
should be written clearly,

Abstracts: It should be prepared on a separate page in Turkish and
English. The abstract should reflect the article, significant results should
be given, and their interpretation should be made. Abbreviations not
explained in the abstract should not be used, and the source should not
be shown. Abstracts should not exceed 250 words.

In research articles; Turkish and English abstracts should be divided and
structured as follows:

Aim/Amag, Materials and Methods/Gere¢ ve Yontem, Results/Bulgular,
Conclusion/Sonug.

Structured abstract should not be used in reviews and case reports.

Keywords: Turkish and English keywords should be found in accordance
with the standards of “Index Medicus: Medical Subject Headings (MeSH)”".
(http://www.nlm.nih.gov/mesh/authors.html). Keywords should be given
at least 3 and at most 5 on the page under the Turkish and English
abstracts in all kinds of articles.

Sections: Original research articles should include Introduction,
Materials and Methods, selection and description of the cases, technical
information, Statistical Analysis, Results, Discussion, Study Limitations
and Conclusion sections. Case reports should include Introduction, Case
Report and Discussion sections.

After these chapters, “acknowledgements” can be written to those who
contributed to the research or to the preparation of the article, if any.
Acknowledgments are given at the end of the article before references.
There are expressions of thanks for personal, technical, and material
assistance in this section.

References

References should be numbered and listed according to the order in
the text under the heading (References) at the end of the article. There
should be no discrepancy between the list of references and the order
they appear in the text.
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The Turkish Validity and Reliability of the Pediatric Vestibular
Symptom Questionnaire

Pediatrik Vestibiler Semptom Olcegi'nin Tirkce Gecerlik ve Guvenirliginin Arastiriimasi

© Biigra ALTIN?, @ Songiil AKSOY2

IHacettepe University Faculty of Health Sciences, Department of Audiology, Ankara, Turkey
2Lokman Hekim University Faculty of Health Sciences, Department of Audiology, Ankara, Turkey

ABSTRACT

Aim: The Pediatric Vestibular Symptom Questionnaire (PVSQ) identifies and measures subjective vestibular symptoms such as dizziness and imbalance
in children. The aim of this study was to investigate the validity and reliability of the Turkish PVSQ in children with dizziness and balance disorders.

Materials and Methods: Fifty-two children (10.9+3.28 years) with complaints of dizziness and 40 healthy children (9.65+2.45 years) aged 6-17
years in the control group were included in the study. The scale normalized score ranges from 0-3. The reliability of the scale was evaluated by
Cronbach's alpha coefficient, and validity was evaluated by confirmatory factor analysis (CFA). ROC curve was used to calculate the sensitivity and
specificity of PVSQ in discriminating healthy children from those with vestibular symptoms.

Results: The mean PVSQ score of the children included in the study group was 9.81+6.16, and the control group was 1.10+3.12, and a statistically
significant difference was found between the mean scores of the two groups (p<0.001). As a result of CFA, it was seen that the model was
compatible. Turkish PVSQ has a high degree of internal consistency (Cronbach's alpha=0.890). The cut-off point of the PVSQ was 0.35, and the
maximum sensitivity of the scale was 0.885, and the specificity was 0.950 at this point.

Conclusion: Turkish version of the PVSQ, used in the diagnosis and evaluation of dizziness and balance disorders in children, is a reliable, valid, easy
to use, and brief measurement tool in the evaluation and severity of vestibular symptoms in children.

Keywords: Vertigo, dizziness, pediatrics, questionnaire

0z
Amac: Pediatrik Vestibiiler Semptom Olcegi (PVSQ), 6-17 yas arasi cocuklarda dizziness, dengesizlik gibi subjektif vestibiiler semptomlari belirlemekte

ve dlcmektedir. Bu calismada bas dénmesi ve denge bozuklugu problemi olan cocuklarda Tiirkce PVSO'niin gecerlilik ve giivenilirliginin arastiriimasi
amaclanmistir.

Gerec ve Yontem: Calismaya 6-17 yas arasi bas donmesi/dengesizlik sikayeti olan 52 ¢ocuk (10,9+3,28 yas) ve kontrol grubuna saglikl 40 cocuk
(9,65+2,45 yas) alinmistir. Olcek normalize puani 0-3 arasinda degismektedir. Olcegin giivenirligi Cronbach's alfa katsayisi, gegerligi dogrulayici faktor
analizi (DFA) ile degerlendirilmistir. PVSO'niin saglikl cocuklarla vestibiiler belirtileri olanlari ayirmada duyarlihgini ve ézgiilliigiinii hesaplamak ve
kesim noktasini belirlemek icin ROC egrisi kullaniimistir.

Bulgular: Calisma grubuna alinan gocuklarin PVSO puan ortalamasi 9,8146,16, kontrol grubunun 1,10+3,12 olarak elde edilmis ve iki grubun
ortalamalari arasinda istatistiksel agidan anlamli fark bulunmustur (p<0,001). DFA sonucunda modelin uyumlu oldugu gériilmiistiir. Tiirkce PVBO
yiiksek derecede i¢ tutarliga sahiptir (Cronbach's alfa=0,890). PVSO'niin kesim noktasi 0,35 puan, bu noktada dlcegin maksimum duyarliligi 0,885,
0zglliigl 0,950 olarak elde edilmistir.

Sonug: Cocuklarda bag dénmesi ve denge bozukluklari problemlerinin tanilanmasi ve degerlendirilmesinde kullanilan PVSO'niin, Tiirkge stiriimii
cocuklarda vestibiiler belirtilerin degerlendirilmesinde ve siddetinin belirlenmesinde glivenilir, yliksek gecerlige sahip, uygulamasi kolay ve kisa siireli
bir dlclim aracidir.

Anahtar Kelimeler: Bas donmesi, dengesizlik, pediatri, 6lcek
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INTRODUCTION

Vestibular problems are the most common cause of dizziness
in childhood and its prevalence is thought to be between 5%
and 15%/"3. In addition to dizziness and imbalance complaints
in children, vestibular disorders can negatively affect
educational success and quality of life and cause psychological
symptoms and avoidance behaviors®. While the leading causes
of vestibular problems are benign paroxysmal vertigo and
vestibular migraine in childhood, head trauma is the third
most common cause of vertigo in children*. In addition to
these, dizziness associated with otitis media (OM), psychogenic
vertigo, vestibular neuronitis, Meniere's disease and central
vertigo can also be seen®®,

Despite the diversity and incidence in pediatric vestibular
diseases, it is noteworthy that when compared to adults,
vertigo and imbalance complaints in children have received
less attention in the literature. However, it often remains
undiagnosed, as health professionals may describe these
symptoms in children as a behavioral disorder or “clumsiness™’.
The reason for this situation may be that children usually
cannot express or describe their symptoms without asking
appropriate questions, cannot easily accept the symptom
terminology suggested by an adult, and may show behaviors
such as hugging their parents while experiencing dizziness
or lightheadedness®. A detailed medical history is the most
important parameter of the diagnostic decision-making
process to identify the symptoms, triggers, and process of the
disease®. Therefore, in order to determine the etiology of the
problem and make a diagnosis, it is extremely important to
help the child describe his symptoms by providing different
descriptors to express his complaints.

Although there are a number of questionnaires/scales to
evaluate the presence, severity, and impact of vestibular
symptoms in adults, there is no Turkish validity and reliability
study for the pediatric population. The Pediatric Vestibular
Symptom Questionnaire (PVSQ) is a scale developed by Pavlou
et al.”®in 2016 to determine and measure subjective vestibular
symptoms such as dizziness and imbalance in children aged
6-17 years. The aim of this study is to investigate the usability
of the PVSQ by conducting validity and reliability studies in
children with dizziness and balance disorder in Turkish society™.
Thus, it will be possible to better analyze the problems of
children with dizziness and balance disorders and to determine
diagnosis-specific treatment and rehabilitation options.

MATERIALS AND METHODS

Participants

The study included 52 children aged 6-17 years, who met
the inclusion criteria and were followed up in Hacettepe

University Hospital Dizziness and Balance Disorders Research
and Application Center and Ear Nose and Throat Department,
with the complaints of dizziness and balance disorder between
March 2018 and December 2019. Forty children who did not
complain of dizziness/imbalance were included as the control
group. Participation in the study was on a voluntary basis and
written informed consent of the children and their families
was obtained. The study was conducted in accordance with the
principles of the Declaration of Helsinki and permission was
obtained from the Hacettepe University Non-interventional
Studies Ethics Committee (decision no: GO 18/162-23, date:
13.02.2018). Twenty-nine girls and 23 boys, with a mean age
of 10.9+3.28 (6-17 years), were involved in the study group,
and 21 girls and 19 boys, with a mean age of 9.65+2.45 (6-
17 years), were involved in the control group. Diagnostic and
demographic information of the children are shown in Table 1.

Inclusion criteria for the study;

- Complaints of dizziness and/or balance disorder,
- Being at the age range of 6-17 years.

Exclusion criteria for the study;

- Presence of cognitive and/or orthopedic problems,

- Presence of central disorder other than vestibular migraine.

Table 1. Socio-demographical characteristics of the

participants

Varabis Faiencaroup | Healtygraup

Age 10.9+3.28 9.65+2.45

Gender 29 F (55.77%) 21 F (52.5%)
23 M (44.23%) 19 M (47.5%)

Diagnosis

BPV n=8 (15.38%)

VM n=10 (19.23%)

Dizziness following OM | n=10 (19.23%)

BVH n=3 (5.76%)

UVH n=3 (5.76%)

VN n=2 (3.84%)

MD n=2 (3.84%)

MS n=2 (3.84%)

BHL (using CI) n=8 (15.38%)

BHL (using HA) n=7 (13.46%)

PVSQ score (mean+SD) | 9.81+6.16 1.10+3.12

BPV: Benign positional vertigo, VM: Vestibular migraine, OM: Otitis media, BVH:
Bilateral vestibular hypofunction, UVH: Unilateral vestibular hypofunction, VN:
Vestibular neuronitis, MD: Meniere's disease, MS: Motion sickness, BHL: Bilateral
hearing loss, Cl: Cochlear implant, HA: Hearing aid, PVSQ: Pediatric Vestibular
Symptom Questionnaire, SD: Standard deviation, F: Female, M: Male
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Methods

Volunteer children or parents/caregivers who met the inclusion
criteria were asked to complete the PVSQ. For the Turkish
adaptation of the scale, Marousa Pavlou, who developed the
scale, was contacted and necessary permissions were obtained.
The scale was translated into Turkish independently by two
translators, one with clinical experience and the other with
good command of the language, and then the two translations
were compared and turned into a single translated text.
Then, the text was re-examined by considering the problems
encountered by field experts and independent translators and
cultural differences, and was translated back into its original
language, English, by two translation experts who had not seen
the scale before. This form was compared with the original
form and it was accepted that it was equivalent to the Turkish
form and it was put into practice.

Pediatric Vestibular Symptom Questionnaire

The PVSQ identifies and measures subjective vestibular
symptoms such as dizziness and imbalance in children aged
6-17 years™. The scale has two factorial structures: dizziness
and balance. Dizziness is a nonspecific symptom defined as
“rotational, positional or recurrent dizziness with vestibular
vertigo, nausea, gaze instability and/or postural instability"
The implementation of PVSQ takes approximately 10 minutes.
There are four answer options in the scale, each item is scored
between 0 (never) and 3 (most of the time), and there is an
option of “l don't know" There are a total of 11 questions
in the scale and the total score varies between 0 and 30.
Normalization is achieved by dividing the total score by the
number obtained by subtracting the number of “I don't know"
answers from the total number of questions [total score [ (total
number of questions - “I don't know" answers)]. Ten questions
are used in the normalization equation. For example, if the
participant scored seven of the 10 questions between 0 and 3
and got 20 points, and gave the answer "l don't know" to the
remaining three, the participant's score obtained as a result of
normalization is 20/(10-3)=20/7=2.85. The eleventh question
asks whether symptoms prevent participation in activities and,
if so, what activities. Higher scores from the scale indicate an
increase in symptom severity.

Statistical Analysis

Descriptive analyses are given using mean (X) and standard
deviation (SD). In order to examine the normality assumptions
of continuous variables, before determining the construct
validity of the scale, the correlation matrix was examined with
the Bartlett's Test of Sphericity and whether the determinant
was close to zero or not was evaluated with the Kaiser-Meyer-
Olkin (KMO) coefficient. In order for the factor analysis to give
reliable results, the KMO should be higher than 0.60 and the
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Bartlett's test should be significant at the p<0.001 significance
level". Afterwards, confirmatory factor analysis was performed
and the Cronbach’s alpha analysis was used to determine the
internal reliability of the scale. The ROC (receiving operating
characteristics) curve was used to calculate the sensitivity and
specificity of PVSQ in distinguishing healthy children from
those with vestibular symptoms. In all analyses, p<0.05 was
accepted as the level of significance. Statistical Package for
the Social Sciences (SPSS) V23.0 and AMOS 23.0 (IBM SPSS
Statistics, USA) statistical programs were used for data analysis.

RESULTS

There was no statistically significant difference between the
mean ages of the participants in the study group and in the
control group (p=0.082). The mean PVSQ score of the children
included in the study group was 9.81+6.16 and 1.10+3.12 in
the control group and a statistically significant difference was
found between the mean scores of the two groups (p<0.001).

Validity of the Scale
Construct Validity

As a result of the analyses, the KMO coefficient was
determined as 0.872. The Bartlett's test of sphericity %2 value
was determined as 528,329 (SD=10, p<0.001). The scale
originally had two sub-dimensions. Among the parameters
used to determine the fit adequacy of the model tested in
confirmatory factor analysis (CFA), the chi-square goodness
test was obtained as 49.462, the Goodness of Fit Index as 0.906,
the Adjusted Goodness of Fit Index as 0.844, the Comparative
Fit Index as 0.959, the Normed Fit Index as 0.889, and the Root
Mean Square Error of Approximation (RMSEA) as 0.74. The
value of RMSEA below 0.8 and other values above 0.9 indicates
that the adaptability of the scale is appropriate. The value of
chi-square/degrees of freedom (x?/SD) was found as 1.49. In
Figure 1, the path diagram showing the distribution according
to dizziness and balance factors is given.

Reliability

Internal Consistency Reliability

In this study, the reliability of the PVSQ was calculated with
the internal consistency coefficient (Cronbach's alpha). This
value was found to be 0.896, which is above 0.70 and indicates
that the scale has a high degree of internal consistency. The
sub-dimensions of the scale and the total Cronbach’'s alpha
coefficients are given in Table 2. When the item was deleted,
there was no significant change in Cronbach's alpha scores
(range, 0.87-0.89). All items have a significant correlation with
the total score and a high level of consistency with each other
(Table 3).
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Figure 1. Confirmatory analysis path diagram of PVSQ in

Turkish
PVSQ: Pediatric Vestibular Symptom Scale

Sensitivity and Specificity

The ROC curve of the PVSQ total score of children with
vestibular problems is given in Figure 2. The area under the ROC
curve calculated using the Youden index was 0.957, p<0.001.
The cutoff point was 0.35, and at this point, the maximum
sensitivity of the scale was 0.885 and the specificity was 0.950.

DISCUSSION

In the present study, which aimed to establish the Turkish
validity and reliability of the PVSQ, 92 children aged 6-17
years were included. The Turkish version of the scale was
found to have high sensitivity and specificity. While the cut-
off point of the scale was 0.68 out of 3, with 95% sensitivity
and 85% specificity in the original scale, it was calculated as
0.35 with 88% sensitivity and 95% specificity in our study.
The cut-off point was only compared with the original scale,
as there was no other PVSQ validity study to which the scale
could be compared. However, while children from a primary
school were randomly included in the study in the original
of the scale, in our study, children who did not have the
complaints of dizziness and imbalance were included in the
study group. Since the prevalence of vertigo and dizziness
in school-age children is approximately 15%?, the possibility
that randomly selected children may also have undiagnosed

Table 2. Internal validity coefficient values of PVSQ and its sub-dimensions (Cronbach’s alpha)

Sub-dimensions Items Mean+SD Cronbach’s alpha ICC
Dizziness 11,14,15,16, 17,110 3.66+4.31 0.835 0.829
Balance 12,13, 18, 19 2.55+2.92 0.796 0.784
Total 6.21+6.86 0.896 0.892
I: Items, ICC: Intraclass correlation coefficient, SD: Standard deviation, PVSQ: Pediatric Vestibular Symptom Questionnaire

Table 3. Mean scores, item/total correlation and alpha coefficient values of PVSQ items

Scale average Alpha
i 9 Item/total coefficient Adjusted total
Item Mean+SD when item was R . . .
correlation | when item was | item correlation
deleted
deleted
1. Feeling that objects are spinning or moving 0.65+0.83 547 0369 0.883 0.572
around
2. Unsteadiness so bad that you actually fall 1.24+0.85 5.49 0.340 0.884 0.549
3. Feeling sick 1.70+0.87 4.98 0.488 0.878 0.656
4. A light-headed or swimmy feeling in the head 1.82+0.83 5.48 0.577 0.875 0.687
5. Feeling of pressure in the ear(s) 1.75+0.89 5.24 0.270 0.890 0.500
6. Blurry vision, difficulty seeing things clearly, and/ 1.0740.92 5.48 0.503 0.875 0.683
or spots before the eyes
7. Headache or feeling of pressure in the head 1.24+0.92 5.26 0.479 0.879 0.626
8. Unab_le to stand or walk without holding on to 1.8240.86 564 0.660 0876 0.694
something or someone
9. Feeling unsteady, about to lose balance 1.09+1.00 5.48 0.626 0.877 0.670
10. A fuzzy or cotton wool feeling in the head 0.92+0.94 5.57 0.662 0.874 0.722
PVSQ: Pediatric Vestibular Symptom Scale, SD: Standard deviation
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Figure 2. PVSQ ROC curve

PVSQ: Pediatric Vestibular Symptom Scale, ROC: Receiving
operating characteristics

vestibular problems is thought to be one of the reasons for this
higher rate. The internal consistency coefficient of the Turkish
PVSQ was found to be 0.892. Since this ratio is close to 1, it is
seen that the scale has a high degree of internal consistency.
When the item was deleted, there was no significant change
in Cronbach's alpha scores (range, 0.87-0.89). All items have
a significant correlation with the total score and a high level
of consistency with each other. The corrected total item
correlation of >0.5 indicates that each item has discriminative
capacity. It was stated that the original scale had high internal
consistency (Cronbach's alpha=0.88)".

There are two factor structures in the scale, namely dizziness
and balance. While "dizziness" is defined as a non-specific
symptom, “vestibular vertigo" is defined as rotational,
positional or recurrent dizziness with nausea, gaze and/or
postural instability'. While the items 1, 4, 6, 7, and 10 were
defined in the dizziness sub-factor and the items 2, 3, 5,
and 8 were defined in the balance sub-factor in the original
scale, item 9 (feeling of imbalance or feeling of being out of
balance) was taken into two factor structures due to factor
loads. However, CFA was performed in our study and the fit
indices were not obtained at normal values. The items were
evaluated in terms of CFA results and significance, and the
5th item was included in the dizziness, and the 10" item was
included in the balance sub-factor. As a result, the items 1, 4,
5,6, 7, and 10 were taken into the dizziness sub-factor and
the items 2, 3, 8, and 9 into the balance sub-factor, and the
CFA results show that the construct validity of the Turkish
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version of the scale is appropriate. The value of RMSEA below
0.8 and other values above 0.9 show that the adaptability of
the scale is appropriate. However, it is seen that some items of
the scale indicate both dizziness and balance complaints, so it
is thought that it would be more appropriate to evaluate the
scale in one dimension.

Item 11 of the scale ("Do any of these symptoms keep you from
doing what you want to do? If your answer is "yes", please
specify") was not included in these analyses as it was an open-
ended question. In the study of Pavlou et al.”, 87.5% of the
participants answeredi to this question, while they reported
the symptoms of headache and a feeling of pressure (79.6%),
a feeling of lightness in the head (65%), and a feeling of
rotation or movement of objects (57%), nausea (42.9%), and
loss of balance (40.8%). In our study, 65.38% (n=34) of the
participants answered “yes" to this question, 29.4% (n=10)
of these children had headache, 44.11% (n=15) had loss
of balance, 47.05% (n=16) complained of the sensation of
objects turning or moving, 44.11% (n=15) of them complained
of nausea, and 5.88% (n=2) had the complaint of the sense of
pressure.

In a review study with ten articles covering a total of 724
subjects, benign paroxysmal vertigo (18.7%) and migraine-
related vertigo (17.6%) in childhood were shown as the two
main conditions associated with vertigo and dizziness in
children, and head trauma was found to be the third most
common cause of vertigo (14%)° Similarly, in our study,
19.23% of the participants had a diagnosis of VM and 15.38%
of them had a diagnosis of benign positional vertigo.

In addition, 15.38% of the children who participated in our
study had the complaints of dizziness/imbalance after OM.
It is thought that this situation can be explained by the fact
that children with conductive hearing loss due to OM have
more oculomotor abnormalities than their peers with normal
hearing'. Casselbrant et al.”® stated that OM attacks may
affect children's balance, make them more clumsy and prone to
accidents, and possibly impair motor development. In addition
to conductive hearing loss, it is stated that vestibular function
is also impaired in children with sensorineural hearing loss, and
children with hearing loss have worse balance performance
compared to children with normal hearing™. In our study, it
is seen that approximately 29% of children with dizziness and
balance disorder have hearing loss and use hearing aids such
as cochlear implants and hearing devices.

Study Limitations

The study has some limitations. First of all, correlation with
other scales could not be evaluated since there is no other
Turkish scale evaluating dizziness/imbalance in children. Since
there is no adaptation study in the literature other than the
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original language of the scale, validity, reliability and cut-off
point values in other languages could not be compared. While
determining the number of participants, it was planned to
take 10 participants for each item, considering the number of
scale items, but since 100 participants could not be reached,
a study was conducted with 92 participants. The desired
sample size could not be reached due to the faster recovery
of vertigo problems in children compared to adults and fewer
clinical applications. Further studies with more participants are
needed.

CONCLUSION

Dizziness and balance disorders are important problems
affecting motor and cognitive development and quality of life
in childhood. In this study, the Turkish validity and reliability
of the PVSQ, which is used in the diagnosis and evaluation of
dizziness and balance disorders in children, was investigated.
Turkish PVSQ is a reliable, highly valid, easy-to-apply and
short-term measurement tool for the evaluation and severity
of vestibular symptoms in children. It is thought that the use
of such scales will contribute to the early intervention and
rehabilitation process by determining the balance problems
experienced by children and the degree of disability.
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Vesayet Karari Alan ve Almayan Bipolar Bozukluk Tanili Hastalarin Sosyodemografik ve Klinik
Ozelliklerinin Karsilastiriimasi
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ABSTRACT

Aim: We aimed to compare the sociodemographic and clinical variables of the patients with bipolar disorder (BD), who were required guardianship
by Mental Health Hospital's Health Board.

Materials and Methods: This retrospective study consisted of 201 patients with BD-1, aged between 18 and 65 years, who were sent to medical
health board in order to prepare a report on whether guardianship was required by the courts. Sociodemographic and clinical variables data
form including age, marital status, education, employment, the number of episodes, the history of electroconvulsive therapy (ECT), the type of
medication, the number of hospitalization, and the history of suicide were used.

Results: One-hundred (49.75%) patients with BD were required guardianship decision (GD). The mean age of the group with GD (43.57+11.53 years)
was significantly higher than the group without GD (39.54+10.73 years). There was a significant relationship between GD and marital status and
employment. The group with GD had significantly higher number of total and manic episodes, duration of hospitalization, and duration of illness
than the group without GD. A significant relationship was found between GD and medical comorbidity, history of ECT, the presence of psychotic
delusion, and treatment with antipsychotic, lithium and valproic acid. Paranoid-persecution, reference, and bizarre types of delusion were found
to be related to GD.

Conclusion: A significant relationship was found between GD and marital status, employment, duration of illness, number and duration of
hospitalizations, number of total and manic episodes, medical comorbidity, and history of ECT, presence of psychotic delusions, and type of
treatment. Clinicians should be aware of these variables during the decision of guardianship for patients with BD.

Keywords: Bipolar disorder, guardianship, restriction

0z
Amagc: Bu calismada Ruh Saghgi Hastanesi Saglik Kurulu tarafindan vesayet altina alinan bipolar bozukluk (BB) hastalarinin sosyodemografik ve
klinik degiskenlerinin karsilastiriimasi amaclandi.

Gerec ve Yontem: Bu retrospektif calisma, mahkeme tarafindan vesayetin gerekli olup olmadi§r konusunda rapor hazirlanmak izere saglk kuruluna
gonderilen 18-65 yaslari arasindaki BB-1 olan 201 hastadan olustu. Hastalarin dijital kayitlarindan hastaneye yatis dosyalari taranarak bilgi elde
edildi. Yas, medeni durum, egitim, calisma, hastalik 6ykiisi, atak sayisi, elektrokonviilsif (EKT) tedavi oykist, ilag tiirii, hastaneye yatis sayisl, intihar
oykiisii gibi sosyodemografik ve klinik degiskenler icin veri formu kullanildi.

Bulgular: Tim katilimcilar arasindan 100 (%49,75) BB tanili hastaya vesayet karari (VK) cikarilmistir. VK olan grubun yas ortalamasi (43,57+11,53),

VK olmayan gruba (39,54+10,73) g6re anlamli olarak daha yiiksekti. VK ile medeni durum ve is durumu arasinda anlaml bir iliski vardi. VK alan
grupta toplam atak sayisi, manik atak sayisi, hastanede yatis siiresi ve hastalik siiresi, VK almayan gruba gére anlamli olarak daha yiiksekti. VK ile
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tibbi komorbidite, EKT tedavi dykiisu, psikotik sanri varligi, antipsikotik, lityum ve valproik asit tedavisi arasinda anlamli bir iliski bulundu. Ayrica
vesayet ile paranoid-persekiitif, referans ve bizar sanri tirleri arasinda anlamli bir iliski bulundu.

Sonug: BB hastalarinda VK ile medeni durum, calisma durumu, hastalik siiresi, yatis sayisi ve siiresi, toplam ve manik atak sayisi, tibbi komorbidite ve
EKT &ykiisi, psikotik sanrilarin varligi ve tedavi sekli arasinda anlamli bir iliski bulundu. Klinisyenler BB olan hastalara VK verirken bu degiskenlerin

farkinda olmalidirlar.

Anahtar Kelimeler: Bipolar bozukluk, vesayet, kisitlama

INTRODUCTION

The Civil Code (CC) defines the conditions for a person's
entitlement to and exercise of the rights, as well as guarantees
those rights in cases where those rights are obstructed or
restricted. From the civil rights point of view, while the
competence of the person is prioritized, the rights are kept
at the highest level and the least restrictions are imposed on
the person'. "Capacity to act” provides a legal consequence
to human actions. According to the CC, the capacity to act is
defined as the ability to act rationally and to comprehend the
causes and consequences of their actions. Capacity to act is a
mental function such as understanding, discerning, reasoning,
making decisions, and reaching conclusions. Evaluation of
capacity to act should be specific to the person, situation, and
event'?

Courts restrict the civil rights of people and transfer their
obligation to exercise their rights to their legal representative,
thereby putting such a person under guardianship.
Guardianship is defined as “an institution that protects adults
who are incapable of self-management for some reason, in
terms of personal and financial interests, and ensures their
representation”. CC art. 405 governs the total deprivation
of a person's civil rights if they have a mental illness or
weakness. Legal consultant is assigned to adults who do not
have sufficient reasons to be restricted, but who benefit from
the limitation of their capacity to act in some respects®. With
the concept of guardianship, it is aimed to attach a legal
consequence to the actions of the person and to protect herself
and the society from the consequences of the actions of the
person who has no capacity to act. Treatment and protection
of civil rights of patients who are placed under guardianship in
psychiatry clinics are provided through courts®. Guardianship
may be essential for the patients with psychiatric disorders,
such as schizophrenia, bipolar disorder, and developmental
disorder, due to their lack of decision-making capacity. It is
appropriate to recommend guardianship to those who have
insufficient insight, frequent episodes, and those who do
not respond to treatment or have a severe disease that will
make their daily life difficult"®. Melamed et al.” investigated
guardianship of 60 people with a mental disorder in Israel.
According to the results of this study, the majority of the
patients with gquardianship decisions (GD) were psychotic
disorders and dementia while 1% of them included patients

with BD. According to a previous study that investigated
guardianship reports given by mental health hospital's medical
board in Turkey, 31% of those individuals had dementia, 28%
of them had a psychotic disorder, 15.2% of them had mental
retardation and 8.1% of them had BD?. Although a GD is rare
for patients with BD than other chronic psychiatric disorders,
BD is one of the important psychiatric illnesses that require a
GD. It is considered to offer guardianship to patients with BD
who have insufficient insight, become chronic, do not respond
to treatment, and have a severe illness that will make their
daily life difficult’. Recently, Akinci et al.® investigated clinical
and sociodemographic characteristics of patients with BD with
the decision of a legal representative. According to this study,
the total number of episodes, number of manic and mixed
episodes, hospitalizations, presence of psychotic symptoms,
and alcohol and substance use were found higher in the group
with the GD than in the group without GD.

There are few studies on the need for guardianship in the
literature, and they generally focus on patients with dementia.
There are limited data for the GD of patients with BD. In this
study, we aimed to compare the sociodemographic and clinical
variables of the patients with BD according to their GD which
was given by Mental Health Hospital's Health Board.

MATERIALS AND METHODS

In this retrospective study, we evaluated the digital medical
records of patients with BD, who were sent to medical health
board of Erenkdy Research and Training hospital for Psychiatry
and Neurological disease between 01/01/2015 and 12/31/2021
in order to prepare a report on whether guardianship was
required by the courts. Patients with a diagnosis of BD
according to Diagnostic and Statistical Manual of Mental
Disorder-5 and aged between 18 and 65 years were included.
Patients with mental retardation and those with missing files
were excluded from the study. Finally, 201 patients with BD
were included in the study. Sociodemographic and clinical data
form including history of disease, number of episodes, history
of ECT, type of medication, number of hospitalization, history
of suicide were used. Approval for the study was granted by
the Erenkdy Research and Training Hospital for Mental Health
and Neurological Diseases Ethical Committee with approval
number 34, dated October 04, 2021.
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Statistical Analysis

The data were analyzed using the Statistical Package for the
Social Sciences 22 program. A frequency table was created for
sociodemographic questions. In order to see the differences in
the group means of the decision variable, independent sample
t-test was applied for the measurement values with normal
distribution, and the Mann-Whitney U analysis was applied for
the measurement values that did not show normal distribution.
Chi-square analysis was performed to see the relationship
between the decision variable and the categorical variables. A
p value less than 0.05 was considered as significant.

RESULTS

A total of 201 participants were included in our study. Among
all of the participants, 100 patients with BD required GD and
101 patients with BD did not require GD. A comparison of the
sociodemographic characteristics of the participants with GD
and without GD was shown in Table 1. The mean age of the
group with GD was 43.57+11.53 years and the mean age of
group without GD was 39.54+10.73 years. It was determined
that the group with (GD) had a higher age (t=-2.562, p=0.011)
than the group without GD.

There was a significant relationship between GD and marital
status (x?=7.391, p=0.025) and employment (x?=17.889,
p=0.000). Of the patients with GD, 42% were single, 28%
were married, and 30% were divorced. Of the patients without
GD, 30.7% were single, 46.5% were married, and 22.8% were
divorced. Of the group with GD, 76% were unemployed, 20%
were workers, and 3% were retired. On the other hand, of
the group without GD, 47.5% were unemployed, 41.6% were
working, and 10.9% were retired. No relationship was found
between GD and economic income (x?=2.923, p=0.404), gender
(x?=0.259, p=0.611), education level (x*=2.902, p=0.234), and
the presence of children (x?=1.792, p=0.181).

Comparison results of clinical variables for two groups were
presented in Table 2. There was no significant difference
between two groups in terms of age of onset (z=-0.058,
p=0.954) and number of depressive episodes (z=-0.969,
p=0.332). However, there were significant differences between
two groups in terms of duration of illness (z=-2.433, p=0.016),
number of total episodes (z=-3.919, p=0.000), number of manic
episodes (z=-4.048, p=0.000), and duration of hospitalization
(z=-5.838, p=0.000).

22.8% of those who did not require GD had no medical
comorbidity and 39% of those who required GD had medical

Table 1. Comparison of sociodemographic variables of the participants

Guardianship decision (+) Guardianship decision (-)
group (n=100) group (n=101)
Mean (+SD) P
n (%)
Age (years) 43.57+11.53 39.54+10.73 0.011*
Gender (female) 59 (59%) 56 (55.4%) 0.611
Single 42 (42%) 31 (30.7%)
Marital status Married 28 (28%) 47 (46.5%) 0.025*
Divorced 30 (30%) 23 (22.8%)
Primary 49 (49.0%) 43 (42,6%)
Education Secondary 35 (35.00%) 32 (31,7%) 0.234
Bachelor 16 (16.0%) 26 (25,7%)
Retired 3 (3.0%) 11 (10.9%)
Employment Civil servant-worker 21 (21.0%) 42 (41.6%) 0.000
Unemployed 76 (76.0%) 48 (47.5%)
<2,000 TL 46 (46.0%) 41 (40.6%)
o 2,000-3,000 TL 32 (32.0%) 27 (26.7%)
Economic income 0.404
3,000-5,000 TL 7 (17.0%) 26 (25.7%)
>5,000 TL B (50/0) 7 (6.9%)
. Absent 53 (53%) 44 (43.6%)
Children 0.181
47 (47%) 57 (56.4%)
p<0.05.
SD: Standard deviation, TL: Turkish Liras
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comorbidity. A significant relationship was found between GD
and medical comorbidity (x?>=11.892, p=0.018). 12% of those
with GD had psychiatric comorbidity and 7% of those without
GD had psychiatric comorbidity. No significant relationship
was found between GD and psychiatric comorbidity (x*=1.509,
p=0.219). A significant relationship was found between the
history of ECT (x>=7.691, p=0.006) and GD. While 52% of those
with GD had a history of ECT, 32.7% of those that did not
require GD had a history of ECT. No significant relationship
was found between GD and alcohol use disorder (x?=0.198,
p=0.656), substance use disorder (x?=0.213, p=0.645), and the
history of suicide (x>=0.336, p=0.562).

The comparison of the delusion types and drugs used by
patients in the decision of guardianship was shown in Table 3.
There was a significant relationship between psychotic delusion
and decision of guardianship (x?=23.565, p=0.000). While
39.6% of those who did not take GD did not have psychotic
delusions, 60.4% of them had psychotic delusions. 10% of the
patients with GD did not have psychotic delusions and 90% of
them had psychotic delusions. A significant relationship was

found between the decision of guardianship and paranoid-
persecution type of delusion (x?=10.321, p=0.001), delusion of
reference (x?=6.065, p=0.014), and bizarre delusion (x*=4.787,
p=0.029). No significant relationship was found between the
decision of guardianship and grandiose delusion (x?=2.441,
p=0.118) and mystical delusion (x?=0.107, p=0.744).

When it comes to drug used by the patients, a significant
relationship was found between valproic acid (VPA) and
the decision of guardianship (x?=12.943, p=0.000). 37.6%
of those who did not take a GD used VPA whereas 63% of
those who required GD used VPA. A significant relationship
was found between lithium and the decision of guardianship
(x?=7.907, p=0.005). 69% of those who required GD did not
use lithium whereas 49.5% of those who did not require GD
did not use lithium. A significant relationship was detected
between antipsychotic and the decision of guardianship
(x?=16.113, p=0.000). 71.3% of those who did not require GD
used antipsychotic and 93% of those who required GD used
antipsychotic medication.

Table 2. Comparison of clinical variables of the participants

Guardianship decision | Guardianship decision
(+) group (n=100) (-) group (n=101)
t. x4z p
Mean+SD
n (%)
Age of onset (years) 26.78+10.61 25.37+6.48 -0.058 0.954
Duration of illness (years) 17.25+10.05 13.9249.33 -2.433 0.016*
Number of total episodes 6.54+5.26 4.28+2.66 -3.919 0.000*
Number of manic episodes 5.04+4.51 3.09+2.53 -4.048 0.000*
Number of depressive episodes 0.45+0.83 0.52+0.85 -0.969 0.332
Duration of hospitalization 19.56417.51 9.261+9.95 -5.838 0.000*
(weeks)
None 61 (61.0%) 78 (77.2%) 11.892 0.018
H_ypertensmn/coroner artery 16 (16.000) 4 (4.0%)
disease
Medical comorbidity Diabetes mellitus 8 (8.0%) 3 (3.0%)
Hypothyroidism 6 (6.0%) 8 (7.9%)
Other 9 (9.0%) 8 (7.9%)
o o Present 12 (12%) 7 (6.9%)
Psychiatric comorbidity 1.509 0.219
Absent 88 (88%) 94 (93.1%)
) Present 52 (529%) 33 (32.7%)
History of ECT 7.691 0.006
Absent 48 (48%) 68 (67.3%)
) Present 24 (24%) 27 (26.7%)
Alcohol use disorder 0.198 0.656
Absent 76 (76%) 74 (73.3%)
] Present 3 (139%) 11 (10.9%)
Substance use disorder 0.213 0.645
Absent 87 (87%) 90 (89.19%)
) o Present 20 (200%) 17 (16.8%)
History of suicide 0.336 0.562
Absent 80 (800%) 84 (83.2%)
ECT: Electroconvulsive therapy, SD: Standard deviation
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Table 3. Comparison of the delusion types and medication in the decision of guardianship

Guardianship decision S:;:?;ﬁ";_';'gmup - 9
(+) group (n=100) (n=101)
. Present 90 (90%) 61 (60.4%)
Delusion 23.565 0.000*
Absent 10 (10%) 40 (39.6%)
) _ _ Present 68 (68%) 46 (45.5%)
Paranoid-persecution delusion 10.321 0.001*
Absent 32 (32%) 55 (54.5%)
. . Present 37 (37%) 27 (26.7%)
Grandiose delusion 2.441 0.118
Absent 63 (63%) 74 (73.3%)
. Present 17 (17%) 6 (5.9%)
Reference delusion 6.065 0.014*
Absent 83 (83%) 95 (94.1%)
. . Present 6 (6%) 5 (5%)
Mystical delusion 0.107 0.744
Absent 94 (94%) 96 (95%)
. . Present 9 (9%) 2 (2%)
Bizarre delusion 4.787 0.029*
Absent 91 (91%) 99 (98%)
i . Present 63 (63%) 37 (37.6%)
Valproic aside 12.943 0.000*
Absent 37 (37%) 63 (62.4%)
o Present 31 (31%) 51 (50.5%)
Lithium 7.907 0.005*
Absent 69 (69%) 50 (49.5%)
. . Present 93 (93%) 72 (71.3%)
Antipsychotic 16.113 0.000*
Absent 7 (7%) 29 (28.7%)
*p<0.05
DISCUSSION According to our results, marital status and employment

In this retrospective study, we evaluated medical records
of 201 patients with BD, who were sent to medical board
by the courts in order to prepare a report on whether legal
representative was required. According to our results 100
patients (49.75%) with BD had been required the decision of
guardianship. In our study, the mean age of the group with GD
was 43.57+11.53 years, the mean of the duration of the illness
was 17.25+10.05 years, and both of them were significantly
higher than in the group without GD. Our results supported
the results of previous study. According to a study in Israel, the
mean age of the patients with mental disorder who required
guardianship was 48 years and the duration of their illness was
20 years. However, 80% of patients who required guardian
were schizophrenia, 5% of them were dementia, and only 1%
of them were BD’. In a recent study that investigated the legal
representative reports in Turkiye, the mean duration of illness
and the mean age of all patients were reported to be 11.8 years
and 55 years, respectively. Moreover, it was determined that
39.2% of those patients were dementia, 27.7% of them were
schizophrenia and other psychotic disorders, and 4% of them
were BD2. Similar to our study, Akinci et al.® found that the
mean age of patients with BD who required legal representative
was 45.8 years. These results can suggest that longer disease
duration increases the decision of guardianship.
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were found to be related to GD. Of the patients with GD,
28% were married, 309% were divorced, and 42% were single.
Similar to our results, it has been reported that divorcement is
common among people with mental disorder, and divorce and
separation are two to three times more probable in people with
BD than in general population™. Our results support the idea
that BD is associated with higher divorce rate and poor marital
adjustment. However, poor marital adjustment can lead to
relapses and worse prognosis in BD and this may be related
to the higher rates of GD in our study. However, similar to
our results, a recent study that investigated 61 adult patients
with GD showed that 37% of the patient group were single
whereas only 9% of this group were married. This result can be
interpreted as GD can lead to poor social support™.

Of the group with GD, 76% were unemployed. According to
a meta-analysis, BD damages employment outcome in the
longer term, but up to 60% of people may be in employment'2
According to our results, of the group without GD, 47.5% were
unemployed, which was lower than in the group with GD. The
magnitude of functional losses associated with bipolar disorder
is large. In the light of our results, the lower functionality
indicates unemployment and this may be also related to the
need for guardianship in the patients with BD. One of our
study's results was that there was no relationship between
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GD and economic income, gender, education level, and the
presence of children. Akinci et al.? found no difference among
sociodemographic variables such as gender, educational status,
marital status, employment, and social income concerning the
recommendations for the requirement of legal representative.

In our study, we found no significant difference between
two groups in terms of age of onset, and depressive episodes.
However, the number of manic episodes, duration of illness,
and duration of hospitalization were higher in the group
with GD. It has been reported that periods of relapse lead
to progressive dysfunctions, and higher number of episodes
was linked with poor prognosis in BD. Moreover, the number
of episodes increases the number of hospitalizations as
well. Previously, Akinci et al.® found significantly greater
number of manic and mixed episodes and higher duration of
hospitalization in BD patients who were recommended for a
guardian. Previous researches also reported a high number of
episodes and their high recurrence rate to be important for the
restriction decision™>".

The present study found that the presence of medical
comorbidity was related to GD. 39% of those that required GD
had medical comorbidity in our study. Among those patients,
16% of them had hypertension/coroner artery disease, 8% of
them had diabetes mellitus, 6% of them had hypothyroidism.
According to a recent review, BD is associated with chronic
low-grade inflammation and several medical comorbidities
such as cardiovascular disease, diabetes mellitus, and obesity
in patients with BD'. However, metabolic illness and obesity
are related to greater symptom severity and poor treatment
responses. Thus, a decreased life expectancy is seen in BD'. We
can interpret these results in the way that medical comorbidity
is related to poor prognosis in BD and poor prognosis is related
to higher rates of requirement of guardianship in those
patients.

It is critical to consider coexisting psychiatric disorders when
deciding whether to appoint a guardian in patients with BD.
According to our study, 12% of those with GD had psychiatric
comorbidity and 7% of those without GD had psychiatric
comorbidity. Moreover, no significant relationship was
found between GD and psychiatric comorbidity, alcohol and
substance use disorder. Vieta et al.'"® reported that the rate
of psychiatric comorbidity in BD was 31% and psychiatric
comorbidity affected the treatment response and prognosisin a
negative way. Alcohol and substance use disorder is a common
comorbidity for BD. Contrary to the results of our study, Akinci
et al.® found higher rates of alcohol and substance use disorder
in the patients with BD who required guardian and the
presence of psychiatric comorbidity increased the likelihood
of assigning a guardian 11-fold. The difference in the results

of our study and Akinci et al’s® study may be explained by
the retrospective design of our study. We could not make an
interview with the patients and data of the patients may have
been lost due to its retrospective design.

The psychotic features of the last episodes of the patients were
listed in Table 3. According to our results, 90% of the patients
with GD had psychotic delusion in the last episode of their
hospitalization, and it was found to be related to the decision
of guardianship. In BD, the presence of a psychotic symptoms
indicates a poor prognosis and lower functionality'. According
to our results, there was a relationship between the decision of
guardianship and paranoid-persecution, reference, and bizarre
types of delusion. No relationship was demonstrated between
mystical and grandiose types of delusion. A recent study showed
that a lifetime history of psychotic symptoms was present in
73.8% of patients with BD and delusions were seen in 68.9%
of those patients. However, patients with psychotic symptoms
showed younger age of disease onset and higher number of
hospitalizations with manic episodes'’. Thus, we can say that
psychotic features in BD may affect the restriction decision,
and our study also supports the literature in this respect.

We found a significant relationship between GD-lithium
treatment and GD-VPA treatment. According to our results,
69% of the patients who required guardianship did not use
lithium whereas 63% of them used VPA. Previous studies
showed that treatment with lithium lowers the risk of relapse
in BD. According to a meta-analysis, long-term lithium
treatment has been suggested due to the chronic persistent
impairment secondary to relapses. Thus, long-term lithium
treatment should be started earlier rather than later'. In this
present study, the majority of the patients with GD did not
use lithium. We can interpret these results as the patients who
required GD relapsed more frequently by using less lithium and
adversely affected the prognose in this way.

Study Limitations

This study has certain strengths and limitations. One of the
important strengths of our study is that there are very rare
researches on the GD for psychiatric disorders, especially
bipolar disorder. Our hospital is a mental health hospital
and the medical board is specialized for forensic psychiatry.
Thus, we think that the participants of our study guide in
terms of bipolar population in Turkey. One of the limitations
is the study's retrospective design. The assessment of the
patients was done by scanning the hospital files. We could
not evaluate the patients face to face. Second, our sample size
was relatively small. Prospective studies are needed to examine
many variables in the process of GD.

191



KULACAOGLU et al. Guardianship in Bipolar Disorder

Nam Kem Med J 2023;11(3):186-192

CONCLUSION

In conclusion, we found a significant relationship between the
requirement of guardianship and marital status, employment,
duration of illness, number and duration of hospitalizations,
number of total and manic episodes, medical comorbidity, and
history of ECT, presence of psychotic delusions, and type of
treatment. We believe that our study will guide further studies
and help clinicians in the examination process regarding the
restriction decision of patients with BD.
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Puerarin Protects from Methotrexate Induced Hepatotoxicity in
AML-12 Cells

Puerarin AML-12 Hucrelerinde Metotreksatin Neden Oldugu Hepatoksisiteden Korur
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ABSTRACT
Aim: The purpose of this study was to look into the effects of puerarin (PR) on methotrexate (MTX)-induced hepatotoxicity in vitro.

Materials and Methods: We designed our research with four groups in the AML-12 cell line: control, PR, MTX, and PR+MTX groups. Administered
concentration levels to the cell lines were determined with the MTT test. To investigate oxidative stress, the expression levels of glutathione,
superoxide dismutase, and catalase were determined with quantitative real-time-polymerase chain reaction (qRT-PCR) analysis. To evaluate the
role of apoptosis pathways in MTX induced hepatotoxicity and the hepatoprotective effects of PR, gene expressions of caspase 3 (Cas-3), Cas-9,
apoptotic protease activating factor-1, Bel-2, Bax, p53, second mitochondria-derived activator of caspase/direct inhibitor of apoptosis-binding
protein (smac/DIABLO), topoisomerase (Top) I, and Top Il were investigated with qRT-PCR.

Results: MTX impaired the antioxidant defense through SOD but elevated the expression of catalase and glutathione due to an increase in free
radicals. In the PR+MTX group, SOD expression increased and catalase and glutathione expression decreased compared to the MTX group. Cas-9,
Apaf-1, and Top | gene expression levels were reduced in group PR. In the group of PR+MTX, PR application increased the expression of Bax, p53,
and smac/DIABLO while decreasing the expression of Bel-2, which resulted in the elimination of damaged structures by apoptosis.

Conclusion: PR alleviated the hepatotoxicity caused by MTX with its antioxidant effects and positive effects on apoptosis pathways. However,
different dose studies are needed because PR could not prevent double-strand damage in DNA due to MTX and there is an increase in Top |
expression in the PR group.

Keywords: Methotrexate, puerarin, hepatoprotective, oxidative stress, apoptosis

0z

Amag: Puerarinin (PR) metotreksat (MTX) nedenli hepatotoksisite tizerindeki etkilerinin incelenmesi hedeflenmistir.

Gerec ve Yontem: Calismamiz AML-12 hiicre hattinda kontrol, PR, MTX, PR+MTX olacak sekilde dort grup olarak planlandi. Hiicre hatlarina
uygulanacak madde konsantrasyonlari MTT yéntemi ile belirlendi. Oksidatif stresi irdelemek amaciyla stiperoksid dismutaz (SOD), katalaz ve glutatyon
ekspresyon diizeyleri kantitatif gercek zamanli-polimeraz zincir reaksiyonu (qRT-PZR) analizi ile 6l¢iildi. MTX'in neden oldugu hepatotoksisitede
ve PR'nin hepatoprotektif etkilerinde apoptoz yolaklarinin rollinii degerlendirmek amaciyla qRT-PZR analizi ile kaspaz-3 (Cas-3), Cas-9, apoptotik
proteaz aktive edici faktor 1, Bax, Bel-2, p53, ikinci mitokondri tlirevli kaspaz aktivatorii/dogrudan apoptoz baglayici protein inhibit6ri (smac/
DIABLO), topoizomeraz (Top) |, Top Il gen ekspresyonlari incelendi.

Bulgular: MTX SOD iizerinden antioksidan savunmayi zayiflatti, fakat serbest radikal artisi nedeni ile katalaz ve glutatyon ekspresyonunu artirdi.
PR+MTX grubunda, MTX grubuna gore, SOD ekspresyonu artti, katalaz ve glutatyon ekspresyonlari azaldi. PR grubunda, Cas-9, Apaf-1 ve Top | gen
ekspresyon diizeyleri azaldi. PR+MTX grubunda PR uygulamasi Bax, p53 ve smac/DIABLO ekspresyonunu artirarak ve Bel2 ekspresyonunu azaltarak
hasarli yapilarin apoptozla ortadan kaldiriimasini sagladi.
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Sonuc: PR, MTX'in neden oldugu hepatotoksisiteyi antioksidan etkileri ve apoptoz yolaklarindaki olumlu etkileri ile hafifletmistir. Fakat PR MTX'e
bagh gelisen DNA'daki cift iplik hasarini 6nleyemedigi ve PR grubunda Top | ekspresyonunda artis gelistigi icin, farkli doz calismalarina ihtiyag

duyulmaktadir.

Anahtar Kelimeler: Metotreksat, puerarin, hepatoprotektif, oksidatif stres, apoptoz

INTRODUCTION

Cancer, which is the second-leading cause of death in the
world, is a heterogeneous disease characterized by irreversible
disruption of cellular homeostasis and function. Cancer
treatment choices include surgery, chemotherapy, radiation,
and palliative care'. Chemotherapy is the use of chemotherapy
medications to cure cancer. Methotrexate (MTX) is an
antineoplastic and immunosuppressive agent used for the
treatment of different malignancies and autoimmune disorders
such as psoriatic dermatomyositis and rheumatoid arthritis®
MTX, a folate antagonist, affects nucleic acid synthesis by
competitively inhibiting dihydrofolate reductase®.

Chemotherapeutic medicines, which are effective and
commonly used cancer treatments, lead to cytotoxic side
effects. Serious adverse effects such as hepatotoxicity,
nephrotoxicity, testicular dysfunction, and cardiotoxicity have
been documented in individuals receiving low-dose MTX2
Alcohol intake, abnormal liver enzyme levels, a history of liver
disease, and the presence of chronic disorders such as obesity,
diabetes, and hyperlipidemia all raise the risk of MTX-induced
hepatotoxicity*. MTX is known to raise blood aminotransferase
levels, and long term MTX treatment has been related to the
onset of fibrosis, fatty liver disease, and cirrhosis®. Although
the mechanism of hepatotoxicity induced by MTX has not
been fully understood, several recent studies have proposed
that oxidative stress and inflammation are key factors
involved. Studies have indicated that an excess of reactive
oxygen species and nitric oxide, coupled with insufficient
antioxidant defenses, play a crucial role in the development of
MTX-induced liver damage?. Hence, it has been suggested that
natural products possessing antioxidant and anti-inflammatory
properties could potentially mitigate the hepatotoxicity caused
by MTX2 Puerarin (PR), an isoflavone glycoside, is the primary
antioxidant present in Pueraria lobata, which is commonly
used for treating liver illnesses in traditional Chinese medicine.
Positive effects of PR on the liver have been found in various
investigations. For example, PR demonstrated hepatoprotective
effects in an experimental liver injury model induced with
carbon tetrachloride in rats®. In another experimental study
conducted on rats by Chen et al.” (2013), the PR was reported
to have repaired liver damage triggered with chronic alcohol
consumption. Based on this knowledge, we also investigated
the effects of PR on liver damage in the AML-12 cell line with
MTX in our research, taking into consideration oxidative stress,
apoptosis, and DNA damage.
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The protective impact of PR on the hepatotoxic effects of MTX
was examined in our research. Glutathione (GSH), catalase
(CAT), and superoxide dismutase (SOD) enzymes, and genes
encoding Caspase-3 (Cas-3), Caspase-9 (Cas-9), apoptotic
protease activating factor-1 (Apaf-1), Bel-2, Bax, p53, second
mitochondria-derived activator of caspase/direct inhibitor
of apoptosis-binding protein with low pl (smac/DIABLO),
Topoisomerase | and Il (Top |, Top I1) proteins, were investigated.
Thus, the interactions between the pathways implicated in
apoptosis were investigated, as well as their impacts on nuclear
gene expression.

METARIALS AND METHODS

Groups

Our study consisted of 4 groups as the control group, PR group,
MTX group, and PR+MTX group.

Chemicals

Eagle's Minimum Essential Medium (EMEM) (320-026-CL),
HAMS F 12 (318-010-CL), and trypsin/EDTA (325-542-EL)
were purchased from Multicell (Wisent Bioproducts, St-Bruno,
QC, Canada). Dulbecco's modified Eagle's medium (DMEM)
(320-026-CL), penicillin-streptomycin  (Gibco  15070063),
fetal bovine serum (FBS) (Gibco 26140079), and L-glutamine
(Gibco 25030081) were supplied from Gibco (Thermo Fisher
Scientific, Waltham, MA, USA). Thiazolyl Blue Tetrazolium
Bromide (MTT) was taken from Biocompare (New York, USA).
Dimethyl sulfoxide (DMSO) (Merck 67-68-5) and Phosphate
buffered saline (PBS) (Merck 524650) were obtained from
Merck-Millipore (Darmstadt, Germany). The PureLink RNA Mini
Kit (121-830-18A) was taken from Invitrogen (Thermo Fisher
Scientific, Waltham, MA, USA). SYBR Select Master Mix and
high capacity ¢cDNA reverse transcription kit (8368814) were
supplied from Applied Biosystems (Thermo Fisher Scientific,
Waltham, MA, USA).

The PR and MTX solutions were prepared in an aqueous
solution containing 0.01% DMSO, and the PR+MTX mixture
was prepared in a 1:1 ratio.

Cell Culture

AML-12 (alpha mouse liver 12) cells are hepatocytes isolated
from the normal liver of a 3-month-old mouse. AML-12 (ATCC”,
CRL-2254™), 50p heat-inactivated FBS; nutrient medium
contains 100 IU/mL penicillin, 10 mg/mL streptomycin and 1%
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L-glutamine, 1:1 ratio of EMEM, DMEM, HAMS F12 are seeded
in flasks and they are placed in the incubator that contains
95% moisture and 5% CO, at 37 °C. Our study started in the
5 passage and ended in the 12" passage.

Dose Determination with MTT Method

180 puL AML-12 cells were seeded in 96 well plates to have
1x10° cells in each well to determine IC_ values of all groups to
be used in the study. They were left to incubate for 24 hours to
enable the cells to adhere onto the plate wells. All substances
were administered to all groups except for the control group
and doses are shown at Figure 1 (in a volume of 20 pL). Then,
all groups were left in the incubator (37 °C, 5% CO,) for 24
hours. An aqueous solution containing 0.01% DMSO was
applied to the control group. Aqueous solutions of PR and MTX
containing 0.01% DMSO were prepared. In a 1:1 (v/v) ratio,
PR and MTX were combined. Each well received 20 pL of MTT
(5 mg/ml) solution. To dissolve formazan crystals 200 ulL of
0.01% DMSO were added after 3 hours. The absorption value
was calculated using a microplate scanner at 492 nm (Thermo
Scientific Multiskan Go). The control group was regarded 100%
alive and the IC, dose was calculated by probit analysis. MTT
test was run in four replicates in all groups.

RNA Isolation and cDNA Synthesis

AML-12 cells were seeded 3 times in culture plates to have
3x10° cells in each well. After 24 hours, AML-12 cells were
administered the chemical applications of the experimental
groups at the dose of IC, for 24 hours. RNA was isolated
(PureLink RNA Mini Kit) from the obtained cells. Concentrations
and purity values of the obtained RNA samples were
determined with nanodrop (NaNoQ OPTIZEN). cDNA synthesis
was carried out from RNA samples (high capacity cDNA reverse
transcription kit).

gRT-PCR Analysis

Quant Studio 6 Flex device of SYBR Select Master Mix was used
for quantitative real-time-polymerase chain reaction (qRT-PCR)
analysis of enzyme expressions of the cells associating with
SOD, CAT, GSH and gene expressions of the cells associating
with Cas-3, Cas-9, Apaf-1, Bax, Bcl-2, p53, smac/DIABLO, Top
[, Top Il. PCR conditions were determined as follows: 1 cycle
was 2 minutes at 50 °C and 10 minutes at 95 °C, afterwards
50 cycles for denaturation were 15 seconds at 95 °C and 1
second at 60 °C for annealing and extension. mRNA expression
levels were analyzed by comparative cycle threshold (2-AACt)
method (User Bulletin 2, Applied Biosystems). To obtain a
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Figure 1. MTT assay results of each treatment group. Vertical bars represent standard deviation (n=4, mean+standard deviation)
(viability %=Sample absorbance average/control absorbance average x 100)

PR: Puerarin group, MTX: Methotrexate group, PR+MTX: Puerarin+methotrexate combination group
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copy of the GSH gene sequences was selected “Nucleotide”
from the National Center for Biotechnology Information.
After that, relevant organism/gene name was entered in the
search box, and FASTA was determined and the relevant genes
were designed. Relative fold-changes in gene expression
were calculated by comparing the experimental groups to
the control group and were normalized to the expression of
B-actin mRNA (Table 1).

Statistical Analysis

IC,, value was calculated by applying probit analysis to percent
viability data obtained by MTT test. After the application of the
AML-12 cell line at IC_ doses for 24 hours to the AML-12 cells,
one-way ANOVA test and post-hoc Tukey were administered
to the relative fold-change values of gene expressions. Values
at p<0.05 were accepted to be significant. Probit analysis and
ANOVA test were done with Statistical Package for the Social
Sciences 20 software (IBM).

RESULTS

To evaluate the effect of PR, MTX, and the PR+MTX combination
on the viability of AML-12 cell lines, we conducted MTT assays

Table 1. Primer sequences of analyzed genes for qRT-PCR

analysis
Gene Primer sequences (forward/reverse)
SOD F: AGCTGCACCACAGCAAGCAC®
R: TCCACCACCCTTAGGGCTCA
CAT F: TCCGGGATCTTTTTAACGCCATTG?
R: TCGAGCACGGTAGGGACAGTTCAC
GSH F: ACTTGGCACTCCTCTCCTGA
R: AGGCACTAGAACCTGCTGGA
e F: GGTATTGAGACAGACAGTGG™
R: CATGGGATCTGTTTCTTTGC
Cas9 F: GAGTCAGGCTCTTCCTTTG™
R: CCTCAAACTCTCAAGAGCAC
Apaf-1 F: GATATGGAATGTCTCAGATGGCC"
R: GGTCTGTGAGGACTCCCCA
Bax F: TTCATCCAGGATCGAGCAGA™
R: GCAAAGTAGAAGGCAACG
Bel-2 F: ATGTGTGTGGAGAGCGTCAA'™
R: ACAGTTCCACAAAGGCATCC
F: CACGAGCGCTGCTCAGATAGC™
po3 R: ACAGGCACAAACACGCACAAA
Smac/DIABLO F: CTCTGTGGCTGAGGGTTGAT™
R: TTIGTAGATGATGCCCACAGG
Top| F: TCATACTGAACCCCAGCTCC™
R: GTCCTGCAAGTGCTTGTTCA
Top I F: CTTCTCTGATATGGACAAACATAAGATTCC'™®
R: GGACTGTGGGACAACAGGACAATAC
gRT-PCR: Quantitative real-time-polymerase chain reaction, Cas: Caspase
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for a duration of 24 hours. MTT assay results indicated that
exposure of the AML-12 cell line to different concentrations of
PR, MTX, and the PR+MTX combination for 24 hours caused a
reduction in cell viability that depended on the dose, as shown
in Figure 1. IC50 doses were determined as 3.28 uM in PR, 7.97
in MTX and 18.98 pM in PR+MTX.

PR administration significantly elevated SOD expression levels
in comparison to the control group (p<0.0001). Although MTX
administration led to a significant increase in SOD expression
compared to the control group (p<0.01), it was significantly
lower than in the PR group (p<0.0001). When compared to
the PR group, the PR+MTX group had significantly lower SOD
expression levels (p<0.0001). While there was no significant
difference between the PR+MTX and MTX groups, SOD
expression was higher in PR+MTX, as shown in Figure 2A.

Comparisons of CAT expression levels among the control, MTX,
and PR groups revealed a statistically significant increase
in CAT expression in the MTX group (p<0.0001). Compared
to the control and PR groups, the PR+MTX group exhibited
significantly higher levels of CAT expression (p<0.0001 and
p<0.001, respectively), as shown in Figure 2B.

Statistical analysis of GSH expression levels revealed an increase
in the MTX-administered groups compared to both the control
and PR groups (p<0.0001). With respect to the control group,
PR administration increased GSH expression levels (p<0.01), as
shown in Figure 2C.

Cas-3 gene expression was higher in the PR (p<0.0001),
MTX (p<0.05), and PR+MTX (p<0.0001) groups compared to
the control group. When compared to the PR group, MTX
administration significantly reduced Cas-3 gene expression
(p<0.0001). Cas-3 gene expression was determined higher in
the PR+MTX group than in the PR group (p<0.0001) (Figure
2D).

With MTX administration, Cas-9 gene expression increased
significantly compared to the control group and PR group
(p<0.0001). Although Cas-9 gene expression decreased in the
PR+MTX group compared to the MTX group, that difference
was not significant. Cas-9 gene expression was higher in
the PR+MTX group than in the PR group (p<0.0001). When
PR was administered alone, Cas-9 gene expression increased
significantly compared to the control group (p<0.001)
(Figure 2E).

In comparison to the control and PR groups, MTX
administration significantly raised the Apaf-1 gene expression
(p<0.0001). Although expression of Apaf-1 gene reduced in the
PR+MTX group compared to the MTX group, that difference
was not significant. Compared to the control and PR groups,
Apaf-1 gene expression was higher in the PR+MTX group
(p<0.0001) (Figure 2F).
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Bax gene expression increased significantly with PR group was higher compared to the control group (p<0.05),
administration compared to the control group (p<0.0001). MTX but significantly lower compared to the PR group (p<0.0001)
administration decreased Bax gene expression compared to (Figure 3A).

the PR group (p<0.0001). Bax gene expression in the PR+MTX
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Figure 2. SOD (A), CAT (B), GSH (C), Cas-3 (D), Cas-9 (E), and Apaf-1 (F) relative mRNA expression
*p<0.05, t: p<0.01, #: p<0.001, §: p<0.0001 compared to the control group.
*p<0.05, t1: p<0.01, F+: p<0.001, §8: p<0.0001 compared to the PR group

C: Control group, PR: Puerarin group, MTX: Methotrexate group, PR+MTX: Puerarin+methotrexate combination group
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MTX administration significantly increased Bcl-2 expression
compared to the PR group (p<0.001). Bcl-2 expression was
significantly lower in the PR group compared to the control
group (p<0.05) (Figure 3B).

PR and MTX administrations elevated p53 gene expression
significantly compared to the control group. Statistical
significance of that increase was determined as p<0.001 in the
PR group and MTX group, and p<0.0001 in the PR+MTX group.
Gene expression on p53 was found to be higher in the PR+MTX
group than in the PR group and control group (p<0.0001)
(Figure 3C).

PR administration increased smac/DIABLO gene expression
level compared to the control group (p<0.0001). Expression of
smac/DIABLO gene level in the PR+MTX group was significantly
higher than in the control group (p<0.001). The smac/DIABLO
gene expression level in the PR+MTX group was lower than
in the PR group (p<0.0001). When PR was administered with
MTX, the smac/DIABLO gene expression level was found to be
higher than in the MTX group, although it was not statistically
significant (Figure 3D).

Top | gene expression increased significantly with MTX
administration compared to the control group and PR group
(p<0.001 and p<0.05). Decrease in the expression of Top | was
observed in the PR+MTX group compared to the MTX group,
which was not found statistically significant. In the PR group,
Top | gene expression was elevated when compared to the
control group (p<0.01) (Figure 3E).

PR and MTX administrations increased Top Il gene expression
compared to the control group. Statistical significance of this
increase was determined as p<0.01 in the PR group, p<0.001
in the MTX group, and p<0.0001 in the PR+MTX group. Top I
expression was higher in the PR+MTX group than in the PR
group (p<0.001) (Figure 3F).

DISCUSSION

According to our results, the PR administration has a protective
effect against MTX-induced liver damage in vitro. Our study is
the first to investigate the effects of PR on the development
of MTX-related liver damage. Furthermore, our research retains
its originality by casting light on the mechanisms underpinning
MTX-caused liver damage.

SOD and CAT are antioxidant enzymes found in cells. SOD
removes the superoxide anion by converting it to H,0,, which
is reduced to H,0 by CAT. Previous research has revealed
that MTX causes oxidative stress by reducing SOD levels®. In
our study, while PR administration raised SOD expression by
demonstrating an antioxidant effect, MTX administration
significantly reduced SOD levels compared to the PR group.

Supportively, according to literature, PR provides antioxidant
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and antiinflammatory activities in many diseases such as
nervous system diseases, respiratory diseases, osteoporosis, and
liver diseases™. In addition, PR alleviated renal damage in MTX
induced experimental study'.

According to literature, when the amount of superoxide anion
in the cell surpasses the detoxification capacity, CAT activity
rises to enhance antioxidant defense and CAT contributes to
GSH formation by raising GSH reductase activity'. It is also
known that exposing cells to hydrogen peroxide enhances
CAT function'. In our study, MTX administration increased the
cell's exposure to free radicals and increased CAT expression.
PR administration with MTX attenuated this increase in CAT
levels.

GSH is a tripeptide with a low molecular weight that acts as an
antioxidant. When GSH combines with free radicals, it produces
oxidized glutathione (GSSG) and other disulfides®. GSH levels
could rise in response to elevated amounts of free radicals in
order to avoid oxidative stress from causing disease' . In
the study, GSH levels were found to be significantly higher
in the MTX group. This situation developed in response to the
free radicals whose levels increased with MTX administration,
and the cell was able to increase GSH levels, which had a
protective effect against oxidative stress. High CAT expression
in this group also contributed to increasing GSH levels™. In
the PR+MTX group, depending on the protective effects
of PR against oxidative stress, GSH levels were found to be
lower than in the group administered MTX alone. When cells
are continuously exposed to free radicals, their amounts may
drop as a consequence of the conversion of reduced GSH to
disulfides. In experimental studies on animals, it has been
shown that MTX administration reduces the level of GSH in
liver tissue. It is believed that GSH deficiency contributes to
MTX-induced liver tissue injury?.

Apoptosis refers to the programmed cell death ensuring
homeostasis in living organisms. In addition to genes, RNA,
protein synthesis and energy also play a key role in requlating
the apoptosis. It is known that abnormalities in the apoptotic
pathway occur in many diseases, such as diabetes, infection,
and tumor, which are affected by oxidative stress and
inflammation. Both the internal (mitochondrial) and external
pathways contribute to the development of apoptosis. DNA
damage and hypoxia are intracellular signals that trigger
apoptosis. Chemotherapeutic drugs, external factors such
as radiation, and the activation of death receptors could be
shown as the examples of extracellular signals®. MTX induces
apoptosis in various of tissues®. The apoptosis induced by MTX
has a beneficial impact in cancer treatment by enabling cancer
cells to be eliminated. However, abnormalities in apoptosis
pathways could have negative impacts in a variety of organs,
including the liver. For instance, the administration of MTX
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to rats has resulted in liver tissue damage through apoptosis

mechanisms in a number of experimental investigations®?'.

Caspases that activate each other in a proteolytic way are

known as cysteine proteases. While Cas-9 is one of the initiator
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caspases, Cas-3 could be given as an example of effector
caspase. They inactivate enzymes involved in DNA repair and
replication?. When a cell undergoes apoptosis, cytochrome-c
release from the mitochondria rises. Cytochrome-c, Apaf-1, and
ATP create a complex known as "apoptosome” in the cytosol.
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Figure 3. Bax (A), Bcl-2 (B), p53 (C), smac/DIABLO (D), Top | (E), and Top Il (F) relative mRNA expression
*p<0.05, t: p<0.01, #: p<0.001, §: p<0.0001 compared to the control group.

*p<0.05, t1: p<0.01, F+: p<0.001, §8: p<0.0001 compared to the PR group.

C: Control group, PR: Puerarin group, MTX: Methotrexate group, PR+MTX: Puerarin+methotrexate combination group
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Cas-9 is activated by the apoptosome and Cas-3 is activated
by Cas-9. Supportively, Apaf-1 and Cas-9 expression levels
were detected to be elevated in the MTX group in our research.
The fact that the expression level of Cas-3 was not high in
this group indicates that the pathway has not progressed
up to Cas-3. An experimental liver damage model generated
with MTX administration in rats has demonstrated that MTX
causes apoptosis in liver tissue by increasing Cas-9 and Cas-3
activity?>. In our study, when PR was administered along with
MTX, the decrease in both Apaf-1 and Cas-9 gene expression
compared to the MTX group indicated the protective effect of
PR on hepatotoxicity caused by MTX.

Proteins such as the Bcl-2 family, caspases, p53, and
cytotome-c requlate apoptosis. The Bcl-2 family includes
both proapoptotic and antiapoptotic proteins. One of the
parameters we investigated in our study is that Bax has a
proapoptotic effect, while Bcl-2 is one of the antiapoptotic
proteins®. In our study, PR administration along with MTX
increased Bax gene expression compared to the control group
and induced apoptosis of damaged structures. According to
Chen et al.”? (2012), PR treatment in ischemic pulmonary artery
smooth muscle cells raised Bax levels, which in turn increased
apoptosis. Recent research has demonstrated that isoflavones
and flavone glycosides promote the production of the protein
Bax, which contributes to the destruction of cancer cells?*?.

Inourstudy,asanindicatorof celldamage, Bcl-2 gene expression
levels elevated in the MTX group to prevent cell death. This
result is supported by the fact reported in previous studies that
in individuals with chronic hepatitis, Bcl-2 expression rises in
paralel with blood transaminase levels?®. Furthermore, it has
been determined that the Bcl-2 expression level is correlated
with inflammation in the liver of patients with autoimmune
hepatitis?’. Additionally, the increase in the Bcl-2 levels is
involved in the hepatocarcinogenesis development®. In a
clinical research, it was found that Bcl-2 expression dropped
with antiviral therapy in hepatitis patients?. In our study, Bel-
2 gene expression was observed to be lower in the MTX+PR
group than in the MTX group. P53 is a transcription element
that gives cells the opportunity to fix damaged DNA. When
the harm is irreparable, it induces apoptosis by raising the
production of Bax and Apaf-1 while suppressing Bcl-2%. In our
study, p53 levels increased as a result of a defense mechanism
against DNA damage in the PR+MTX group. The experimental
hepatotoxicity model caused by acetaminophen in animals has
shown that p53 has a protective impact against liver injury,
which is consistent with our results*,

Smac/DIABLO, a recently identified apoptosis protein inhibitor
(IAP) binding protein, is released from mitochondria during
apoptosis and potentiates apoptosis by attenuating IAPs
inhibition on caspases®'. In our research, we hypothesize that
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enhanced smac/DIABLO expression with PR administration has
a protective impact on removing damaged structures. Bcl-2
reduces smac/DIABLO release®?. The findings of our research
show that Bcl-2 and smac/DIABLO transcript levels in the
groups are inversely proportional.

DNA-topoisomerases are crucial enzymes in metabolism
and regulation of DNA structure, including DNA replication,
transcription, and chromosome segregation. Top | enzymes
usually consist of a monomer and break the single strand
of the DNA double helix. Top Il enzymes with two or more
subunits could break both of the double helix of DNA®. The
level of topoisomerases rises as a cellular response to various
conditions that result in cellular damage, such as infection,
inflammation, or oxidative stress**. In our study, when PR was
administered with MTX, the decrease in Top | level compared to
the MTX group indicates that single strand damage in DNA is
diminished. The increase in the Top | level in PR group indicates
that the dose of PR applied is high for this cell. In our research,
the amount of PR that was administered along with MTX was
inadequate to repair the double strand of DNA damage. As a
result, Top Il level in the PR+MTX group was determined to be
elevated.

CONCLUSION

Our research has clarified that PR could be effective in
hepatotixicity of MTX, which is a widely used treatment option
in various cancer diseases. PR mitigated the oxidative stress,
abnormalities in apoptotic pathways, and DNA single strand
damage in the liver tissue due to MTX administration. Our study
would guide the experiments in animals and clinical studies.
Since PR could not prevent double-strand DNA damage caused
by MTX and there was an increase in Top | expression in the PR
group, different dose studies are needed.
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The Results of Urodynamics and Pressure Flow Study of Patients
with Neurological Disease in a Single Center for 12 Years:
Neurogenic Bladder Etiology

Tek Merkez, Norolojik Hastaligi Olan Hastalarin 12 Yillik Urodinami ve Basing Akim
Galismasi Sonuglarr: Norojenik Mesane Etiyolojisi
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ABSTRACT

Aim: Generally, urodynamic-pressure flow study (U-PFS) is performed on patients with lower urinary tract symptoms (LUTS) for verifying the
diagnosis and evaluating the rate of response for treatment. The aim of the study was to assess the results of the U-PFS of patients according to
the etiology of neurological disorders.

Materials and Methods: The data of 2,489 patients who underwent U-PFS in our clinic between 2010-2022 were analyzed retrospectively. A total
of 535 patients with LUTS and neurogenic disorder were included in the study. Patients were divided into subgroups according to their diagnosis.
The patient's age, gender, and U-PFS data (sensation of first urine, maximum cystometric capacity (MSC), maximum detrusor pressures in the filling
phase, presence of urgency, and bladder compliance status) were evaluated and compared according to neurological disorders.

Results: Cervical and lumbar disc disorder was found in 204 (38.1%) patients, multiple sclerosis (MS) in 103 (19.2%), and cerebrovascular incidents
in 74 (13.8%) patients (SV1), spinal cord injury in 48 (8.9%), polyneuropathy in 43 (8.0%), Parkinson's disease (PD) in 30 (5.6%), diabetic neuropathy
in 18 (3.4%), and operated spine bifida (0SB) in 15 (2.8%) was detected. Detrusor pressures in the filling phase were compared according to
neurological disorders, and detrusor pressures were statistically significantly higher in patients with 0SB and PD (52.66+40.78 mmHg; 45.30+34.43
mmHg, respectively; p<0.001). When the MSCs were compared, it was observed that the bladder capacity was significantly lower in PD and ASD
patients, whereas bladder capacity was relatively increased in lomber and servical disc disorder, spinal cord injury and polyneuropathy patients
(respectively 308.71+190.25 mL, 264.81+140.25 mL, 491.90+167.49, 474.52+182.92, 447.67+168.03, p<0.001).

Conclusion: These specific patient groups (0SB and spinal cord injury) are hazardous groups for the development of end-stage kidney failure.
Clinicians should take into consideration that patients and their relatives have to be informed about possible long-term complications.

Keywords: Neurogenic bladder, urodynamic study, epidemiology

0z
Amac: Calismamizda, klinigimize alt Giriner sistem semptomlari (AUSS) ile basvuran ve nérolojik hastaligi olan hastalarin iirodinami-basing akim
calismasi (U-BAC) sonuclarinin belirlenmesi ve bu bulgularin nérolojik hastaliklarin etiyolojisine gore karsilastiriimasi amaglanmistir.

Gerec ve Yontem: Klinigimizde 2010-2022 yillari arasinda U-BAC yapilan 2.489 hastanin verileri retrospektif olarak incelendi. AUSS ve nérojenik
hastaligi olan toplam 535 hastanin verileri calismaya dahil edildi. Hastalar tanilarina gore alt gruplara ayrildi. Hastalarin yas, cinsiyet, U-BAC verileri
[ilk idrar hissi, maksimum sistometrik kapasitesi (MSK), dolum fazinda maksimum detriisor basinglari, ani sikisma hissi varligi ve mesane kompliyansi]
degerlendirmeye alinarak mevcut norolojik hastaliklara gore karsilastirildi.
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Bulgular: Klinigimizde nérolojik hastaligi olan ve U-BAC yapilan hastalarin 204'iinde (%038,1) servikal ve lomber disk bozuklugu, 103'tinde (%19,2)
multipl skleroz (MS), 74'linde (%13,8) serebrovaskiiler olay, 48'inde (%8,9) spinal kord yaralanmasi, 43'linde (%8,0) polinéropati, 30'unda (%5,6)
Parkinson hastaligi (PH), 18'inde (%3,4) diyabetik noropati ve 15'inde (%2,8) opere spina bifida (0SB) oldugu tespit edildi. Dolum fazindaki
detriisor basinclari karsilastirildiginda 0SB ve MS hastalarinda detriisor basinglari istatistiksel olarak belirgin yiiksek oldugu saptandi (sirasiyla
52,66+40,78 mmHg; 45,30+34,43 mmHg; p<0,001). MSK'lar karsilastirildiginda, PH ve 0SB hastalarinda mesane kapasitesinin belirgin diisiik, lomber
disk bozukluklari, opere lomber, servikal fraktiir ve polinGropati hastalarinda ise mesane kapasitesinin gérece artmis oldugu gozlendi (sirasiyla
308,71+190,25 mL, 264,81+140,25 mL, 491,90+167,49, 474,52+182,92, 447,67+168,03, p<0,001).

Sonug: 0SB ve spinal kord yaralanmasi olan hastalarin tirodinamik verileri degerlendirildiginde, bu hasta gruplarinin son dénem bdbrek yetmezligi
acisindan Ust driner sistemin etkilenmesi acisindan cok yiiksek risk altinda oldugu gdoriilmektedir. Klinisyenler 6zellikle bu iki nérojenik hastalik
grubunda takip protokollinii olustururken bunlar gz éniine almali ve olasi gelisebilecek yakin ve uzun dénem komplikasyonlari hastalarla
paylasmalidir.

Anahtar Kelimeler: Norojen mesane, lirodinamik calisma, epidemiyoloji

INTRODUCTION

Lower urinary tract symptoms (LUTS) due to neurological
diseases may vary depending on the neurological disease
or the localization of the neurological disease. For example,
neurogenic detrusor overactivity is expected in neurological
diseases with suprapontine involvement, while underactive
detrusor or acontractile detrusor come to the fore in diseases
with peripheral nervous system involvement. Even patients
with the same neurological disease may apply to the clinic
with different LUTS.

In some neurological diseases, LUTS may appear before the
development of neurological findings, and patients may be
diagnosed with neurological disease after the occurrence of
LUTS. Especially 10% of multiple sclerosis (MS) patients can
apply to a physician with only LUTS'. Therefore, the possibility
of neurological disease in patients with LUTS or LUTS in
patients with neurological disease should be questioned. In
the evaluation of LUTS in patients with neurological disease,
urodynamic testing, which is an invasive test, and, if necessary,
a pressure flow study is recommended?

Although there are many studies in the literature on LUTS in
neurological diseases, there are not enough data on urodynamic
findings in these patient groups. In our study, it was aimed to
determine the results of urodynamic-pressure flow study of
patients being admitted to our clinic with LUTS and having
neurological disease, and to compare these findings according
to neurological pathology.

MATERIALS AND METHODS

After getting approval from the Tekirdag Namik Kemal
University Local Ethics Committee (no: 2022.180.10.04, date:
25.10.2022), the data of 2,489 patients who underwent
urodynamic evaluation in our clinic between 2010 and 2022
were evaluated retrospectively. Patients with neurological
diagnoses at the time of urodynamic analysis were identified
and included in the study. Patients without neurological disease

or repeated urodynamics for the same patient despite having
neurological disease were excluded from the study. Initial
urodynamic reports were taken as reference from recurrent
urodynamic results. Neurological diagnoses of the patients
were compared with the data in the automation program
(Enlil, v3.23.01.1, 2015, Turkey) and in the neurology clinic, and
patients with incompatible diagnoses were excluded from the
study. Among the urodynamic findings, first urine sensation,
maximum bladder capacity, filling phase overactivity, filling
phase maximum detrusor pressure, bladder compliance (>30
ecmH,0 for non-neurogenic, >40 c¢cmH, O for neurogenic is
considered nomocompliant; <10 cmHZO for neurogenic, <30
emH,0 for neurogenic were considered hypocompliant) and,
if any, evacuation phase parameters (maximum detrusor
pressure and flow velocity during the evacuation phase) were
evaluated®

Since urodynamic evaluation is an invasive procedure,
informed consent forms were obtained from all patients before
urodynamic evaluation. Before the procedure, the patients were
performed urine culture and those with growth in the culture
were treated with the appropriate antibiotic according to the
antibiogram, and all urodynamics were performed with sterile
urine. In order for the abdominal pressure catheter to work
optimally, fleet enemas were routinely applied to the patients
one day before the procedure. Urodynamic evaluations were
performed with the Aymed brand (version: 19050010-03, 2019,
Turkey) aqueous system urodynamic device, accompanied by a
trained urodynamic nurse. In adult patients, during the filling
phase, saline fluid warmed to body temperature was sent into
the bladder at a rate of 25 mL/hour. In pediatric cases, the
infusion rate was adjusted to be one tenth of the patient's
expected bladder capacity. The procedure was terminated
by performing a pressure flow study in the patients deemed
necessary. The amount of residual urine before and after each
procedure was evaluated using a catheter. All urodynamic
data used in the study were performed in the same clinic
by an experienced urodynamic team, in accordance with
international urodynamic standards.
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Statistical Analysis

After the descriptive analysis of the data in the study, they
were given as mean and standard deviation. To compare the
quantitative data of the two groups, the normality test was
performed with the Shapiro-Wilk test. Normally distributed
parametric data were evaluated with the Student's t-test, and
non-parametric data were evaluated with the Mann-Whitney
U test. The chi-square test was used to compare the qualitative
data within the groups. The results were within the 95%
confidence interval, and the p<0.05 value was considered as
statistically significant.

RESULTS

A total of 598 patients with a diagnosis of neurological disease
at the time of the first urodynamics in our clinic, whose history
and diagnoses were compatible with the patient registry system,
were included in the study. The urodynamic data of patients
with diseases (tethered cord disease, vascular dementias, Arnold
Chiari malformation, neuromyelitis optica, Guillain-Barré
syndrome, cauda equina syndrome, autoimmune encephalitis,
etc.) with a total number of patients below 10 were excluded
from the study. As a result, urodynamic data of a total of 535
patients were evaluated. The mean age of the patients was
52.69+15.86 years, and 321 (60.0%) were female and 214
(40.0%) were male. When the neurological diagnoses of the
patients were evaluated, cervical and lumbar disc disorder was
detected in 204 (38.1%) patients, MS in 103 (19.2%) patients,
Cerebrovascular event (CVE) in 74 (13.8%) patients, spinal
cord injury (SCI) in 48 (8.9%) patients, polyneuropathy in 43
(8.0%) patients, Parkinson's disease (PD) in 30 (5.6%) patients,
diabetic neuropathy in 18 (3.4%) patients, and operated spina
bifida (0SB) in 15 (2.8%) patients. The clinical and demographic
characteristics of the patients are shown in Table 1. When the
patients were evaluated according to their age, it was observed
that the most advanced age group was in Parkinson's patients

(65.03+8.62 years), while the youngest patients (45.75+16.04)
were in the SCI group.

In the evaluation of urodynamic filling stage data according to
neurological disease groups, it was observed that the first urine
sensation of the patients did not differ according to the disease
variety, but there was a statistical difference in maximum
cystometry capacity (MCC) and maximum detrusor pressures.
In the subgroup analyses, it was noted that the difference in
maximum cystometry capacity was due to oSB patients and
Parkinson's patients, and it was lower than in other patient
groups (p<0.001). Among the existing neurological diseases,
0SB was observed to have the lowest maximum cystometric
capacity. When the maximum detrusor pressures were evaluated
according to the neurological diseases, it was observed that the
maximum detrusor pressures of the 0SB patients reached the
highest level among the existing neurological diseases, while
the MS patient group was at the second highest level (Table 1).

In the evaluation of compliance disorder, which is an important
variable for upper urinary tract damage, it was determined
that 66.7% of the patients with a history of oSB had
hypocompliance, while this rate was followed by Parkinson's
patients with the rate of 40% (Table 2).

Considering the filling phase detrusor activity, it was found
that neurogenic detrusor overactivity was at the highest
rate in patients with oSB (80.0%) and at the lowest rate in
patients with polyneuropathy (23.3%). Neurogenic detrusor
overactivity was observed in 50% of diabetic patients with
both peripheral and central nervous system damage. When
the pressure flow studies of the patients were evaluated, the
presence of acontractile detrusor was detected in 104 (17.4%)
patients. Although acontractile detrusor was observed in 75
(14.0%) of these patients during the filling phase, neurogenic
detrusor overactivity was detected. It was observed that the
patient group with the highest rate was the SCI group. Details
of the distribution of patients according to their diagnoses are
shown in Figure 1.

Table 1. Comparison of urodynamics+pressure flow study according to neurogenic diagnoses

Neurological diseases Number (n) | Age (year) First u.rination Maxirflum cystometric Maximum Pdet in filling
sensation (mL) | capacity (mL) phase (mmHg)
CVE 74 62.09+12.56 64.81+43.06 385.19+165.98 23.67+24.86
MS 103 459541055 80.48+82.32 424.451+194.38 4530+44.34
Diabetic neuropathy 18 62.44+10.26 44.28+29.22 429.22+141.49 17.58+11.52
Parkinson’s 30 65.0348.62 86.00+68.76 308.70+190.25 23.63+24.86
Polyneuropathy 43 60.27+13.94 55.40+39.07 447.67+168.03 17.27+15.80
Operated spina bifida 15 52.66+40.78 63.50439.63 264.80+140.25 52.66+40.78
Lumbar disc disorders 153 54.41412.72 65.31440.53 491.90+167.49 16.39+15.73
Cervical disc disorders 51 59.38+14.21 61.22438.54 425.58+131.25 18.79+14.18
Seprf;i;f?r;“c';':’f; and 48 45.75+16.04 59.41+31.34 474.52+186.92 31.00+34.97
p value <0.001 <0.401 <0.001 <0.001
CVE: Cerebrovascular event, MS: Multiple sclerosis
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Table 2. Comparison of neurogenic detrusor overactivity and bladder compliance status data according to the etiology of

neurogenic diseases

Urge attack Bladder compliance

Neurogenic diseases " . -
Hypocompliant Normocompliant Hypercompliant
0, 0

Yes (n, %) No (n, %) (n, %) (n, %) (n, %)
CVE 33 (44.6) 41 (55.4) 11 (15) 60 (80.9) 3 (4.1)
MS 67 (65.1) 36 (34.9) 29 (28.1) 68 (66) 7 (6.9)
Diabetic "'C“”’pathy 9 (50) 9 (50) 4(22.3) 13 (72.2) 1(5.5)
Parkinson's 17 (56.7) 13 (43.3) 12 (40) 17 (56.7) 1(33)
Polyneuropathy 10 (23.3) 33 (76.7) 9(20.9) 24 (55.8) 10 (23.3)
Operated spina bifida 12 (80) 3 (20) 10 (66.7) 5(33.3) 0(0)
;“mbir:':d czr"'ca'dd'sc d_'SOI“‘CrS 49 (24.01) 155(75.98) | 22 (10.8) 151 (74) 31(15.2)

perated lumoar and cervica

fracture 26 (54.2) 22 (45.8) 9 (18.8) 32 (66.7) 7 (14.6)
p value <0.001 <0.001
CVE: Cerebrovascular event, MS: Multiple sclerosis

Distribution of Diagnosis

¥ Cerebrovascular event
™ Spinal cord injury
Parkinson's disease
Operated spina bifida
= Multiple sclerosis
® Lumbar ve cervical disc disorders
m Cerebral palsia

m Other

Figure 1. Determining the diagnosis of patients with
detrusor overactivity in the filling phase and underactive
detrusor in the discharge phase

DISCUSSION

When the neurological diagnoses of the patients who applied
to our clinic with LUTS and a concomitant neurological
disease were evaluated, it was determined that the patients
with disc disorders, MS and CVE were the most common. In
a study conducted in the United States, it was reported that
the most common factors in patients admitted to the urology
clinic due to LUTS associated with neurological disease were
CVE, MS, and SClI, respectively®. These findings have similar
characteristics and show that LUTS is seen quite frequently,
especially in patients with MS and SCI. Disc disorders were the
most common neurological disease group seen in our series.
In the literature review, there is no significant study showing

the relationship between disc disorders and LUTS. When the
epidemiological studies of neurological diseases are examined,
it is seen that lumbar and cervical disc disorders are not often
included in the neurological disease groups, and the studies
that have been conducted are generally based on pathologies
such as MS, CVE, and SCI**. In this context, we think that our
series provides important data in terms of showing that disc
disorders can also cause LUTS.

Detrusor pressures in the filling phase are important both
for the clinical findings of the patients and for possible
upper urinary tract damage. It was observed that the disease
groups with the highest maximum detrusor pressure in the
filling phase consisted of OSD and MS patients, respectively.
Maximum detrusor pressures were found to exceed 40 cmH,0
in these patient groups. Similar findings have also been shown
in studies®. In addition to high detrusor pressure, bladder
compliance is also important in terms of upper urinary system
function. In a patient with low bladder compliance, intravesical
pressures may remain high and this may cause upper urinary
system dysfunction. In our study, it was determined that the
group with the most common hypocompliant bladder was 0SB
patients, followed by the PD group. 0SB patients were found to
be the riskiest group in terms of upper urinary system due to
both high detrusor pressures and low compliance. Similar data
have been shown in other studies, and it has been reported that
the development of end-stage renal disease in 0SB patients is
approximately 8 times higher than in the normal population’.
It has been shown that patients with SCI have high bladder
pressures and low compliance, and in this patient group, it is
known that the cause of death was related to end-stage renal
failure at a rate of approximately 50% in the past years and
it has decreased to below 10% today with the development
of treatment options®™. In our study, hypocompliance was
detected in approximately 20% of patients with SCI, while
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maximum detrusor pressures were observed to increase to
an average of 31 cmH,0. These findings were seen at a lower
rate compared to similar studies, and we think that this is due
to the early evaluation of patients with SCI (3-12 months) in
our clinic and therefore, the first urodynamic evaluation was
performed at a time when bladder compliance was not yet
affected. Although maximum detrusor pressures were found to
be high in patients with MS, only about one-third of them were
observed to have impaired compliance. Studies have shown
that although detrusor pressures are high in MS patients, the
upper urinary system is not affected’. We think that this may
be due to the fact that compliance is not deteriorated in MS
patients and that high detrusor pressures do not occur in a
long time.

It has been found that detrusor pressures are low in patients
with polyneuropathy manifested by peripheral nerve
damage, and compliance is impaired in only 10% of cases.
Among the neurological disease groups, the group in which
hypercompliance is most common includes the patients
with peripheral nerve damage. In this patient group, the risk
of upper urinary tract damage is less, and we believe that
this may be related to low intra-bladder pressure and not
significantly affected compliance. Detrusor overactivity was
observed in half of the patients with diabetic neuropathy,
while normoactive bladder was detected in the other half. This
shows that a pathology that is normally expected to cause
peripheral nervous system damage also has a central effect.

Study Limitations

Although the retrospective nature of our study is one of the
main limitations, we believe that prospective collection of
urodynamic data in our clinic will reduce this limitation. Since
the total number of patients with a group of diseases was less
than 10, the exclusion of these groups from the study can be
considered as another limitation. However, we think that these
diseases are not sufficient to make scientific interpretations
due to the lack of numbers. The fact that the urodynamic data
used in the study belong to studies conducted in the same
clinic by an experienced urodynamic team in accordance with
international urodynamic standards represents the strength of
the study. In addition, we think that our study is valuable in
terms of presenting regional data, since there are not enough
data on this subject in our country.

CONCLUSION

Since patients with oSB and patients with SCI are at high risk
for end-stage renal disease, clinicians should take these into
consideration when creating a follow-up protocol, especially
in these two disease groups, and share possible near and long-
term complications with patients and their relatives.
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Immediate Reconstruction of Distal Thumb Amputations Using
Reverse Homodigital Dorsoradial Flap and the Amputated Part of
the Phalanx

Basparmak Distal U¢ Amputasyonlarinin Revers Homodijital Dorsoradial Flep ve Falanksin
Ampite Kismi Kullanilarak Erken Rekonstriksiyonu

® Necmi CAM1, ® Muharrem KANARL, @ Omer Faruk KUMBULOGLUZ, ® Haci Mustafa OZDEMIR1
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ABSTRACT

Aim: The contribution of the thumb to hand function is indisputable. Treatment after an amputation injury should be aimed to restore the length,
sensation, function and appearance of the thumb. This study aimed to present the surgical details and clinical outcomes of the reconstruction of
the distal thumb amputations with a reverse homodigital dorsoradial flap using the amputated phalanx as a graft in heavy-duty workers, where
functional gains are more prominent than appearance.

Materials and Methods: Eight patients who underwent reconstruction using reverse homodigital dorsoradial flap and the amputated part of the
distal phalanx due to traumatic amputation at the distal thumb, between 2016 and 2019, were evaluated retrospectively in this study. At the final
follow-up, static two-point discrimination, key pinch strength, interphalangeal joint range of motion and Quick Disability of the Arm, Shoulder,
and Hand score were measured.

Results: Patients were analyzed. They had a mean age of 42.25 (range, 34-52) years and a mean follow-up of 20.4 (range, 16-24) months. At the
final follow-up, the average static two-point discrimination was 7.5 (range, 6-9) mm. The mean injured side key pinch forces was 93% compared to
the opposite side (range, 76-110%). All patients returned to their jobs.

Conclusion: It was concluded that the reconstruction of the thumb distal tip amputations with the reverse homodigital dorsoradial flap using
the amputated phalanx should be considered as an alternative to other reconstruction methods in patients with low aesthetic expectations, or
irreversible damage to the nail bed.

Keywords: Thumb, amputation, reconstructive surgery

0z
Amac: Basparmagin el fonksiyonlarina katkisi tartisilmazdir. Ampiitasyon sonrasi uygulanacak olan tedavi, bagparmagin uzunlugunu, hissini, islevini
ve gorlinimini eski haline getirmeyi amaclamalidir. Bu calismada, fonksiyonel kazanimlarin estetik gériinimden daha énemli oldugu agir islerde
calisan ve basparmak ampiitasyonu ile basvuran hastalarin tedavisinde, ampiite falanksin greft olarak kullanilarak ters homodijital dorsoradial flep
ile rekonstriiksiyon uygulamalarimizin klinik sonuclarinin degerlendirilmesi amaclandi.

Gerec ve Yontem: Bu calismada 2016-2019 yillari arasinda distal falanksin travmatik ampiitasyonu nedeniyle ters homodijital dorsoradial flep ve

distal falanksin ampiite kismi kullanilarak rekonstriiksiyon uygulanan sekiz hasta retrospektif olarak degerlendirildi. Son takipte statik iki nokta
ayrimi, cimdikleme glici, interfalangeal eklem hareket agikligr ve Hizli Kol, Omuz ve El Sorunlari anket skoru 6l¢iildi.
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Bulgular: Hastalarin yas ortalamalari 42,25 (dagilim 34-52) yil idi. Ortalama takip stiresi 20,4 (dagilim, 16-24) aydi. Son takipte, ortalama statik
iki nokta ayrim ortalamasi 7,5 (dagilim, 6-9) mm idi. Karsi taraf ile ylizdelik olarak karsilastirilan ¢imdikleme gti¢ ortalamalari %93 olarak saptandi
(dagilim, %76-110). Tim hastalarimiz dnceki islerini fonksiyonel kayip yasamadan devam ettirebildiler.

Sonuc: Basparmak distal u¢ amplitasyonlarinin, ampiite falanks greft olarak kullanilarak ters homodijital dorsoradial flep ile rekonstriiksiyonunun,
estetik beklentisi diisiik veya tirnak yataginda geri doniisiimsiiz hasar olan hastalarda diger rekonstriiksiyon yontemlerine alternatif olarak

degerlendirilmesinin uygun olacagi sonucuna varildi.
Anahtar Kelimeler: Bagparmak, ampiitasyon, rekonstriiktif cerrahi

INTRODUCTION

In the treatment of thumb amputations, replantation is
considered as the best treatment method. Although many
patients have the chance for replantation, some patients do not
have arterial and venous structures suitable for replantation,
especially in amputations distal to the interphalangeal (IP) joint
level. Many reconstruction methods have been described for
the treatment of distal thumb amputations when replantation
is not possible’.

Treatment of the amputations distal to the IP joint with
reconstruction methods is still controversial. Many factors
affect the decision on treatment. In addition to some factors
such as the type of injury, patient-related factors and
expectations (age, occupation, socioeconomic level, cultural
habits of the patient), the surgeon's experience also determines
the treatment option'>.

For the distal amputations involving the phalanx of the
thumb, in order to achieve better functional and aesthetic
results, transfer from toe to thumb is one of the most effective
reconstructive treatments. This technique allows to achieve
the length and sensibility of the thumb and an aesthetic
appearance'?*%. Another reconstruction method in which the
amputated part of the distal phalanx and the nail bed is used
as a graft with flaps has been performed for many years’-'°.

The most important point that determines the favorable
outcome of the applied treatment for the patients is to decide
which treatment method should be chosen in the first place.
After a good evaluation of the patients, the treatment should
be decided after being informed about the treatment options
that can be applied in line with their expectations and needs®™.

This retrospective study aimed to present the surgical details
and clinical outcomes of the reconstruction of the distal thumb
amputations with a reverse homodigital dorsoradial flap using
the amputated part of the distal phalanx as a graft in heavy-
duty workers where functional gains are more prominent than
appearance.

MATERIALS AND METHODS

Eight patients who underwent immediate reconstruction using
reverse homodigital dorsoradial flap and the amputated part
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of the distal phalanx due to traumatic amputation at the distal
thumb, between 2016 and 2019, were retrospectively evaluated
in this study. The study was approved by the University of
Health Sciences Turkey, Sisli Hamidiye Etfal Training and
Research Hospital of Local Ethics Committee (protocol no:
2718, date: 10.03.2020).

All of the patients were male and their mean age was 42.25
years (range 34-52 years). Our study group consisted of
patients who had no previous hand injury, worked in heavy
industry, and had type 1c amputation injuries according to the
Merle classification®'%. Patients treated with replantation or
one of the other treatment options were excluded from the
study.

At the final follow-up, static pinch force was measured with
key pinch grip using a pinch gauge (Baseline Pinch Gauge,
Alimed Corp., Dedham, MA, USA) and the percentage was
determined by comparing with the contralateral side. Range
of motion of the IP joint was measured clinically with a
goniometer. Functional evaluation was performed using the
Quick Disabilities of the Arm, Shoulder, and Hand (DASH)
score and patients were asked to evaluate their satisfaction
with thumb functions subjectively, as excellent, good, fair,
or poor. Sensorial return was evaluated by a static two-point
discrimination test. Bone healing was evaluated radiologically.
Patient data and surgical details are summarized in Table 1.

Surgical Technique

Detailed interviews and briefings were held with all patients,
including the treatment options that could be applied in line
with their expectations. The type of anesthesia to be applied
was decided by the anesthesiologist after the evaluation of
the patients. All patients underwent surgery within the first 8
hours after injury.

Firstly, the injury was examined in terms of whether it was
suitable for replantation or not. In patients who were not
suitable for replantation, the reconstruction procedure was
continued. All operations were performed under a pneumatic
tourniquet inflated without using an esmarch bandage.
Surgical loop magnification was used.

Soft tissues and the nailbed around the amputated phalanx
were excised. Then, the amputated part was placed in the stump



Nam Kem Med J 2023;11(3):207-213

CAM et al. Immediate Reconstruction of Distal Thumb Amputations

and fixed with a K wire (Figures 1, 2). Before determining the phalanx. Subsequently, the flap sizes required for distal phalanx
flap dimensions, the required pedicle length was calculated by~ covering were measured and flap was drawn. The incision

marking the pivot point in the middle third of the proximal

Figure 1. Distal amputation of thumb

Figure 2. After soft tissues and the nailbed around the
amputated phalanx were excised and fixed with a K wire to
the stump

Table 1. Patient data and surgical details

and lifting of the flap started from the proximal to the distal
direction (Figure 3). The sensory collateral branch of the radial
nerve, which was located close to the artery, was included in

Figure 3. Required flap size drawn and dissection

Figure 4. Flap lifting with the sensorial branch

Age (years) Side of injury | Type of injury fl\i':t[:llfl'f:;:nI:Vd f Donor site closing

Case 1 43 L Avulsion amputation Middle third Primary

Case 2 48 R Crush amputation Base FTSG

Case 3 38 L Compression and pulling amputation Middle third FTSG

Case 4 52 L Compression and pulling amputation Middle third FTSG

Case 5 45 R Avulsion amputation Middle third FTSG

Case 6 34 L Compression and pulling amputation Base FTSG

Case 7 40 L Crush amputation Middle third FTSG

Case 8 38 R Chain injury Middle third FTSG

FTSG: Full thickness skin graft, L: Left, R: Right
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the flap. The skin incision was continued superficially along
the pedicle line. Sufficient space was reserved for the pedicle
to settle. The flap was lifted from the proximal to the distal
direction. The pedicle was raised as wide as possible (Figure

4). At this stage, the tourniquet was opened and hemostasis

Figure 5. Phalanx was closed with the flap and donor area
closed by skin greft

Figure 6. Appearance of the thumb at the last control

was achieved. The distal wound was closed with the flap. A
full-thickness skin graft was taken from the volar side of the
wrist. The pedicle was covered with a full-thickness skin graft.
The flap donor site was closed with a full-thickness skin graft
or primary closure (Figure 5). Appearance of the thumb at the
last control is shown in Figure 6.

Postoperative Care

Postoperatively, a thumb spica splint (the wrist and thumb in
neutral position, allows for finger motion) was applied. Oral
antibiotics and analgesics were prescribed and the patients
were discharged on the first postoperative day. The wound
was checked weekly. Plaster splint was terminated in the 3™
week and aluminum finger splint was used to start wrist and
metacarpophalangeal joint movement. The K wire was removed
at an average of 5 weeks (range, 4-8 weeks) postoperatively.
After the removal of the K wires, all patients were referred
to rehabilitation. All patients were followed for at least 16
months.

RESULTS

The mean follow-up was 20.4 (range, 16-24) months. The
dominant hand of all patients was the right side. Left thumb
of 5 patients and right thumb of 3 patients were injured.

In the postoperative period, soft tissue infection developed
in 2 patients at the thumb tip wound. Treatments with
local debridement, wound care and antibiotic therapy were
performed under outpatient clinic conditions. The K wire
which was under the skin of a patient was removed with local
anesthesia. No patient developed donor site complications and
all flaps survived.

At the final follow-up, the mean Quick DASH score was 2.55
(range, 0-6.8). The mean static two-point discrimination was
7.5 (range, 6-9) mm. The operative side key pinch forces were
93% on average compared to the opposite side (range, 76-
110%). The mean range of motion of the IP joint was 65°
flexion and 3.75° extension. Bone resorption was observed in
three of eight patients (37.5%). Five patients evaluated the

Table 2. The results of the distal thumb reconstruction

Two point discrimination | Key pinch strength _ QuickDASH score R_ange of motion_ _ _ _
(mm) (% of contralateral side) (interphalengeal joint) (flexion/extension)

Case 1 6 90 0 65/ 10

Case 2 9 110 2.3 70/0

Case 3 7 85 45 60/5

Case 4 9 76 6.8 55/ (-5)

Case 5 7 100 4.5 65/5

Case 6 8 85 0 70/ 10

Case 7 7 88 0 70/5

Case 8 7 110 2.3 65/0

Average 7.5 93 2.55 65/ 3.75

Quick DASH: Quick Disabilities of the Arm, Shoulder, and Hand
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final functional state of their thumbs as excellent and three
patients as good. All patients returned to their jobs. One of
the patients complained of pain with percussion and cold
intolerance. The surgical results are summarized in Table 2.

DISCUSSION

Approximately 1% of all trauma admissions to the emergency
department are amputation injuries and about 69% of all
amputations are finger and thumb amputations'. Amputation
of the thumb can cause up to 40% loss of hand function''.
As a result of injuries, surgeons have focused on regaining
this lost function and many methods have been defined over
the years for thumb repair or reconstruction®. Following the
first thumb replantation successfully performed by Komatsu
and Tamai'® in 1968, with the developments in microsurgery,
more successful results started to be obtained over time and
accordingly, the expectations of the patients increased' 8.

The thumb is uniquely positioned to perform grasping and
pinching movements due to its anatomical position in the
hand. In order not to lose this functionality after amputation,
durability, sensation, stability, length, and mobility should be
gained with treatment. In parallel with patient expectations,
aesthetic appearance should not be ignored™ .

Amputations involving 1/3 of the thumb, distal to the IP
joint, are referred to as the "compensated amputation zone"
in the literature. In distal amputations, functional loss can be
tolerated more easily than proximal amputations, and for this
reason, it is not always necessary to reconstruct the length.
It is often sufficient to provide soft tissue coverage without
causing further shortening. Secondary healing, full thickness
skin grafts, advancement flaps and other homodigital or
heterodigital flaps may be preferred depending on the
condition of the injury*618-20,

Although thumb distal amputations are more tolerable,
functional and aesthetic deficiencies may occur, especially in
injuries with bone loss close to the IP joint. In order not to
encounter unfavorable results in people with high aesthetic
and functional expectations, treatment should be decided
according to patient condition. In such cases, replantation
should be preferred first, and in cases where replantation is
not possible, treatment with reconstructive methods should be
plannedT,S,G,HJB_

Thumb injuries occur in many patients at work. The majority
of these patients are manual workers. Grip strength and pinch
ability are important for their job and also finger sensation is
very important to prevent re-injury'®. The patients in our study
were all manual workers. For this reason, it was important not
to lose their functional and tactile skills. Replantation was not
attempted in any patient, since the amputated part was not
suitable for replantation. Reconstruction was performed with

a homodigital dorsoradial flap using the amputated phalanx as
a graft. Our main aim in realizing this method was to protect
the thumb's length as much as possible and to ensure the
sensitivity of the thumb tip.

Reconstruction of the distal thumb using a free great toe flap
is considered to have functional and aesthetically pleasing
results. Many great toe transfer techniques have been described
for the distal thumb reconstruction®%?'-25, On the contrary, the
necessity of distal thumb reconstructions is still controversial
and some of the surgeons have concern about performing
such a complicated surgical procedure?%2*26. Moreover, the
risk of free flap failure is the primary reason that the patients
do not accept this surgery. Prolonged hospital stay and risk
of donor foot functional impairment are among the reasons
mentioned?. None of the patients in our study group had a
hospital stay longer than 24 hours, they had no complaints
about the donor site, and necrosis did not develop in any flap.

In another reconstruction method in which the amputated part
of the distal phalanx and nail bed are used as grafts, it is aimed
to provide revascularization of the dead bone and nail bed
with flaps. Good results have been reported in the literature
regarding this method that can restore length and appearance.
In reconstructions with this method, many different flap
techniques have been used to provide revascularization’ .
The reason we prefer a reverse homodigital dorsoradial flap is
that it contains a sensory branch, it can be taken wide enough
to cover the entire bone surface, it does not affect the other
fingers, and the donor site can be easily restored?®%.

Bone resorption is one of the complications that can be seen
in reconstructions with avascular bone grafts. Dubert et al.*
reported that bone resorption developed in all patients in the
treatment results of distal tip amputations, which they used
amputated nail bed and bone as a graft with homodigital
neurovascular anterograde island flap®. In this study, cold
intolerance was seen at the rate of 67%. Han et al.? published
the results of distal thumb reconstruction using the amputated
part of the thumb with the homodigital dorsoulnar flap. In
this method, the amputated nail bed and phalanx were used
together as graft for reconstruction and they included the
periosteum in the flap to support revascularization to prevent
the development of resorption. They reported minimal bone
graft resorption according to the 6-month follow-up®. In this
study, they reported a two-point discrimination mean of 9.9
mm. In our study, bone resorption was seen in three patients
of eight (37.5%) and the mean two-point discrimination was
7.5 mm.

Yang et al.?' reported that bone resorption developed in all
15 patients in the free great toe wrap-around flap method, in
which they used bone graft from the iliac crest. As a result of
this study, they stated that the probability of bone resorption
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increased with longer graft use?. The expectations of the
patients in our study were not for appearance, but for not
experiencing functional loss. Volume of the distal phalanx
of the thumb was larger than the other fingers and we have
concluded that the probability of bone resorption would be
high if the phalanx is used as a graft in thumb injuries where
the distal phalanx is amputated close to the level of the IP
joint. Based on these, we decided to debride all soft tissues
including the nail bed from the amputate phalanx and enclose
the bone graft completely with the flap to increase the bone
revascularization. The purpose of choosing such an application
was to minimize the development of bone resorption. However,
bone resorption developed in three of our patients. The
phalanx amputation levels of these patients were very close
to the IP joint level, so they were reconstructed with a longer
phalanx graft. Despite some length loss due to bone resorption
over time, the patients did not have any functional complaints
while doing their job.

Aesthetic appearance is important among the gains of distal
thumb reconstructions. Del Pifal et al.® evaluated cosmetic
results with visual analog scores in patients who underwent
reconstruction with free great toe transfer and achieved an
average score of 9.5 (range, 8-10)°.To improve aesthetic results,
the nail bed must be reconstructed. However, functional
outcomes were much more important than aesthetic
concerns in our patients. Consequently, we could not perform
this because we aimed to cover more bone surfaces with
vascularized tissue instead of reconstructing the nail bed. None
of our patients complained about their aesthetic appearance.
Also, the patients were informed before the surgery that the
nail beds would be irreversibly removed at the surgery.

In the evaluations of our patients at their last follow up, all
of them were able to return to their pre-injury works. All
flaps survived and necrosis was not seen. The mean Quick
DASH score was 2.55. Five patients subjectively evaluated the
final functional state of their thumbs as excellent and three
patients as good.

Study Limitations

The main limitations of our study are the small sample size,
retrospective design, and lack of control groups.

CONCLUSION

It was concluded that the reconstruction of the thumb distal
tip amputations with the reverse homodigital dorsoradial
flap using the amputated phalanx should be considered as an
alternative to other reconstruction methods in patients with
low aesthetic expectations, or irreversible damage to the nail
bed.
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Klinigimizde Tani Koyulan Bazal Hicreli Karsinom Olgularinin Retrospektif Incelenmesi
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ABSTRACT

Aim: Basal cell carcinoma (BCC) is the most common malignancy of the skin and its incidence is steadily increasing. The aim of our study was to
reveal the clinical and demographic characteristics of BCC.

Materials and Methods: The study included 273 BCC that were histopathologically diagnosed in 256 patients who admitted the Dermatology
Clinic of Tekirdag Namik Kemal University between January 2014 and January 2019. The patients' age, gender, tumor histological subtype, tumor
localization, and co-morbid conditions were all assessed retrospectively in the study.

Results: The mean age of the 256 patients included in the study with BCC was statistically 67.67, with the youngest patient being 32 and the oldest
patient being 104 years old. Of the patients, 137 were male (56.5%), and 119 were female (46.5%). The most common histopathological subtype
observed was the nodular type, accounting for 61.5% (n=168), and the most frequent localization was the head and neck region, accounting for
88.3% (n=241).

Conclusion: BCC is the most common epidermal malignancy of the skin, characterized by a slow growth pattern and a locally invasive nature. It
often occurs in individuals aged 50 and above, particularly in the head and neck region where there is intense exposure to ultraviolet radiation. In
our study, we also observed that BCC was most frequently seen in the 70-80 age range, primarily in the head and neck region, and predominantly
in the nodular subtype. The superficial type was more commonly observed on the trunk. Although the incidence of BCC is similar between males
and females, it tends to occur more frequently in females at younger ages.

Keywords: Basal cell carcinoma, histopathological subtype, head-neck, nodular type basal cell carcinoma

0z
Amag: Bazal hiicreli karsinom (BHK) derinin en sik goriilen malignitesidir ve gériilme sikligi giderek artmaktadir. Calismamizin amaci bélgemizde sik
olarak goriilen BHK'nin klinik ve demografik 6zelliklerini ortaya koymaktir.

Gereg ve Yontem: Tekirdag Namik Kemal Universitesi Dermatoloji Poliklinigi'ne Ocak 2014-Ocak 2019 tarihleri arasinda basvuran 256 hastada
histopatolojik olarak tanisi konulan 273 BHK calismaya dahil edildi. Hastalarin yas, cinsiyet, tlimor histopatolojik alt tipi, tlimor lokalizasyonu,
hastalarin eslik eden komorbiditeleri belirlenerek retrospektif olarak incelend.i.

Bulgular: Calismaya alinan 256 BHK hastasinin yas ortalamasi istatistiksel olarak 67,67 idi ve en genc hasta 32, en yash hasta 104 yasindaydi.
Hastalarin 137'si erkek (%56,5), 119'u kadindi (%46,5). En sik goriilen histopatolojik alt tip %61,5 oraninda (n=168) nodiiler tip ve en sik goriilen
lokalizasyon %88,3 oraninda (n=241) bas-boyun bolgesiydi.

Sonuc: BHK yavas biiylime paternine sahip olan, lokal invaziv karakterde en sik goriilen epidermal malign kutandz tlimérdir. Siklikla 50 yas
lizerinde, ultraviyole maruziyetinin yogun oldugu bas-boyun bdlgesinde gorilmektedir. Bizim calismamizda da; BHK'nin en sik 70-80 yas araliginda,
bas-boyun bolgesinde ve en sik nodiiler tipte oldugu goriildl. Gévdede yiizeyel tip daha fazla goriilmekteydi. Erkek ve kadinlarda goriilme sikhg
ayni olmasina ragmen erken yaslarda kadinlarda daha sik gdriilmekteydi.

Anahtar Kelimeler: Bazal hiicreli karsinom, histopatolojik alt tipler, bas-boyun, nodiiler tip bazal hiicreli karsinom
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INTRODUCTION

Basal cell carcinoma (BCC) is the most common type of non-
melanoma skin cancer and accounts for 75% of all skin cancers'.
It originates from the undifferentiated cells in the basal cell
layer of the epidermis or the outer root sheath of the hair
follicle?. The logarithmic relationship between age and the risk
of BCC development has been proven®. Although it can be seen
anywhere on the skin, more than 80% occurs in sun-exposed
areas such as the head and neck®. With the prolongation of
the average lifespan, a further increase in the incidence of
BCC is expected in the near future®. In general, these slowly
growing and rarely metastasizing tumors can cause significant
morbidity due to their mostly facial involvement, tendency to
recur, and the possibility of local invasion and destruction in
the tissue®. Chronic sun damage is one of the most important
risk factors for the development of BCC, there is approximately
15-20 years between ultraviolet B (UVB) damage and the onset
of BCC. In our study, it was aimed to create our own clinical
data about BCC, which is the most common skin tumor, and
compare it with the literature.

MATERIALS AND METHODS

This study, which was planned retrospectively, included 256
patients who applied to Tekirdag Namik Kemal University
Dermatology Clinic between January 2014 and January 2019
and were diagnosed with BCC after clinical evaluation and
histopathological examination. Ethical approval was obtained
from Tekirdag Namik Kemal University Ethics Committee with
protocol number 2019.67.04.14 and date 23.03.2020.

The patients included in the study were examined in detail. For
the patients who were considered to have BCC and exposed to
biopsy or excision and then histopathologically diagnosed with
BCC, the age, gender, tumor histopathological subtype, tumor
localization, and other accompanying diseases were evaluated.

Statistical Analysis

The Shapiro-Wilk test was used to evaluate the conformity of
the measured data to normal distribution. Continuous variables
were given as mean, standard deviation, median, minimum and
maximum values, and categorical variables were presented as
n and percentage values. In comparisons between the groups,
the Student's t-test was used for the analysis of normally
distributed data, and the Kruskal-Wallis test was used for data
that did not show normal distribution. The Friedman test was
employed to compare repeated measurements. In the presence
of a difference between the measurements, the Wilcoxon test
was used for pairwise comparisons. For all statistics, the value
of p<0.05 was considered significant.

RESULTS

Of the 256 patients included in the study, 137 (53.5%) were
male and 119 (46.5%) were female. The youngest patient was
32 years old and the oldest patient was 104 years old. The
mean age of the patients was 67.67+13.45 years. The mean
age of men was 68.24+12.81 years, and the mean age of
women was 67.02+14.18 years. In both sexes, there was no
significant difference between the age of the onset of BCC
and gender (p>0.05). The distribution of patients by age and
gender is shown in Graphic 1.

There were 273 BCCs in 256 patients in the study. 94.9%
(n=243) of the patients presented with a single lesion. Other
patients had multiple lesions.

The most common histopathological subtype was the nodular
type with a rate of 61.5% (n=168). Superficial type was the
second most common type (n=38) with a rate of 13.9%, and
the least common type was keratotic type with a rate of 0.4%
(n=1). The most common region of BCC was the head and neck
region with a rate of 88.3% (n=241), the following region was
the trunk with a rate of 8.1% (n=22), and the least common
region was the upper extremity. The most commonly involved
area on the face was the nose with a rate of 24.5% (n=67),
followed by the cheek area with 14.7% (n=40). 12.1% (n=33)
were on the scalp. In the head and neck region, the least lesion
was detected in the postauricular region, and the least lesion in
all body regions was in the upper extremity. The histopathological
types of tumors and their distribution according to 4 main
anatomical body regions are given in Table 1.

When we evaluated the histopathological types of tumors
according to their frequency in body anatomical localizations,
the nodular type was seen most frequently in the head
and neck region with a rate of 94% (n=158). Although the
superficial type was mostly seen in the head and neck region
with a rate of 57.9% (n=22), it was not seen in the upper
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Graphic 1. Distribution ranges of patients by age and gender
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extremity. Morpheiform type (n=14), infiltrative type (n=9),
adenoid type (n=4), keratotic type (n=1), micronodular type
(n=2) lesions were in the head and neck region at the rate
of 100%. Basosquamous type was most common in the head
and neck region with a rate of 85.7% (n=6), while mixed type
and pigmented type were most common in the head and
neck region with a rate of 90.9% (n=10) and 78.9% (n=15),
respectively. When tumor histopathological subgroups were
compared within themselves, the tendency of superficial
BCC to localize on the trunk and extremities was found to
be significantly higher than other histopathological subtypes
(p=0.001). The prevalence of tumor histopathological subtypes
according to body anatomical localization is given in Table 1.

Tumors of the trunk and lower extremities were more
common in males. Considering the distribution of tumor
histopathological subtypes by gender in the study, nodular,
superficial, morpheiform, keratotic and infiltrative types were
seen more frequently in men than in women. While adenoid
type was at the same rate in men and women, basosquamous,
pigmented, micronodular and mixed types were more common
in women. The distribution of tumors in anatomical regions by
gender is shown in Table 2.

Considering the accompanying diseases of the patients, the
most common comorbidities were hypertension in 68.4%
(n=175), chronic obstructive pulmonary disease in 17.5% (n=45)
and gonarthrosis in 16% (n=41). When the non-cutaneous
malignancies accompanying the patients were evaluated in the
study, 8 of 256 patients were accompanied by malignancies

other than BCC. For the accompanying malignancy other than
BCC, there were lung cancer in 3 patients, breast cancer in
2 patients, chronic lymphocytic leukemia in 1 patient, and
rectal cancer in 1 patient. According to the histopathological
subtypes, only nodular and basosquamous type BCC were
accompanied by non-cutaneous malignancy.

DISCUSSION

Although BCC is mostly seen in the elderly population, it can
also be seen in younger age groups. The largest majority of BCC
patients in our study were in the age range of 70-80 years,
followed by the age range of 60-70 years. In a retrospective
study on 797 patients, which was performed by Devine et al.?,
810 of the patients were reported to be over 65 years of age.
The mean age and gender distribution of the patients in our
study were found to be consistent with the study of Devine et
al... When the patients in our study were examined according
to age groups, 75% (n=6) of the patients under the age of
40 years were seen to be women. The fact that habits such
as solarium and sunbathing are more common in the female
population suggests that it may be the reason for the increased
incidence in female patients at younger ages.

Considering the number of tumors in the patients in the study,
94.9% (n=243) of the patients had 1 tumor and others had
more than one tumor at the time of diagnosis. Although most
BCCs are a single lesion at diagnosis, more than one tumor
may occur simultaneously. In the case report by Kim et al®,
they stated that BCCs could also be seen multiple in a non-
syndromic manner.

Table 1. Histopathological types of tumors and their distribution according to 4 main anatomical body regions

Histopathological type Head-neck Trunk Lower extremity Upper extremity | Total
Nodular 158 (65.6%) 4 (18.2%) 5 (62.5%) 1 (509%) 168
Superficial 22 (9.1%) 14 (63.6%) 2 (25%) 0 (0%) 38
Morpheiform 14 (5.8%) 0 (0%) 0 (0%) 0 (0%) 14
Infiltrative 9 (3.7%) 0 (0%) 0 (0%) 0 (0%) 9
Adenoid 4 (1.7%) 0 (0%) 0 (0%) 0 (0%) 4
Basosquamous 6 (2.4%) 1 (4.5%) 0 (0%) 0 (0%) 7
Keratotic 1 (0.4%) 0 (0%) 0 (0%) 0 (0%) 1
Mixed 10 (4.1%) 1(4.5%) 0 (0%) 0 (0%) 1
Pigmented 15 (6.2%) 2 (9.1%) 1 (12.5%) 1 (50%) 19
Micronodular 2 (0.8%) 0 (0%) 0 (0%) 0 (0%) 2
Total 241 22 8 2

Table 2. Distribution of tumors in anatomical regions according to gender

Anatomical region Male Female Total

Head and neck 126 (52.3%) 115 (47.7%) 241 (100%)
Trunk 14 (63.6%) 8 (36.4%) 22 (100%)
Lower extremity 7 (87.5%) 1 (12.5%) 8 (100%)
Upper extremity 1 (500%) 1 (500%) 2 (100%)
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In our study, the nodular type was the most common one
among BCC tumors, with a rate of 61.2% (n=167). In order
of frequency, the others were superficial at the rate of 13.9%
(n=38), pigmented at the rate of 7.3% (n=20), and morpheiform
at the rate of 5.1% (n=14). Betti et al.”° conducted a study with
693 patients in ltaly, and they reported that the most common
type of BCC was the nodular type with a rate of 64.8%, and the
second most common type was the superficial type with a rate
of 17.5%, as in our study. In the study conducted by Scrivener
et al." with 13,457 BCC patients in France in 2002, the most
common types were reported to be nodular type (78.7%),
superficial type (15.1%) and morpheiform type (78.7%),
respectively. The distribution of tumors in our study according
to their histopathological subtypes was found to be consistent
with these two studies in the literature.

When the lesions were grouped according to their anatomical
regions, they were mostly in the head and neck region with
a rate of 88.3%, and then on the trunk with a rate of 8.1%.
In another retrospective study performed by Souza et al.”? on
1,042 lesions in Brazil, it was reported that 79% of the tumors
were located in the head and neck region and 13% were in
the trunk. In the study of Subramaniam et al.”® in Australia in
2017, they reported that the lesions were mostly located in
the head and neck region with a rate of 40.2% according to
the body anatomical regions. The head and neck region was
followed by the trunk with the rate of 33.9%. The results of
our study according to the anatomical distribution were also
compatible with the literature. In the study of Subramaniam
et al.”3, the reason for the higher rate of lesions on the trunk
compared to our study may be due to the different phenotypic
characteristics of the patients and sun exposure due to the
different geographical characteristics of the regions where
the study was conducted. In this study, 27.8% of the lesions
in the head and neck region were on the nose, 16.5% on
the forehead, and 13.6% on the scalp. When the lesions in
different anatomical regions in the head and neck region were
examined, it was reported in the study of Souza et al.” that
they were mostly seen on the nose with a rate of 39.1%, on
the chin with a rate of 14.3% and on the forehead with a
rate of 12%. As in our study, the nose was the localization
where tumor was most commonly seen in the head and neck
region. The reason why BCC is mostly seen in the nose in the
head and neck region may be that the nose is more exposed
to UVB rays due to its anatomical structure. Its high incidence
in an anatomically and functionally important organ such as
the nose also shows the importance of early diagnosis and
treatment without local invasion.

Considering the frequency of tumor histopathological subtypes
in different anatomical regions in our study, the most common
type in head-neck, lower and upper extremities was nodular
type. The most common type was superficial BCC on the trunk,

especially on the posterior aspect of the trunk, with a higher
incidence. Bastiaens et al.'* also reported in their study that
the most common superficial type was seen on the trunk and
extremities.

In our study, when tumors in the anatomical regions of the
body were examined, the incidence of lesions in the upper
extremity in men and women was equal, and the incidence
in other regions was higher in men than in women. In the
study of Souza et al.”?, unlike our study, the incidence of lower
extremity lesions in women was significantly higher, and the
results in other regions were similar to our study.

The rate of non-cutaneous malignancy in the patients was 3%.
In the study of Reinau et al.'®, the rate of comorbid malignancy
in BCC was found to be 9.2% and it was found to be significant
compared to the control group. This rate was found to be low
in our study. The fact that the number of our patients is less
and the incidence of cancer in the countries where the studies
are conducted can change these rates. It is natural that the
coexistence of BCC and malignancy is high in patients with
the age of occurrence of BCC. However, prospective studies
with a larger number of patients are needed to determine the
relationship between various malignancies and BCC.

Study Limitations

The limitations of our study are that it is single-centered,
retrospective, and the sample size is relatively small.

CONCLUSION

BCC is the most common malignancy in men and women,
and there was no significant difference in the age of onset
of BCC between the male and female groups. Considering
the histopathological subtypes, the most common one was
nodular type BCC. Most tumors appeared as a single tumor
at the time of diagnosis. Syndromes with multiple BCC have
not been identified among tumors that occur simultaneously.
There is an increased incidence of BCC tumors seen at early
ages, especially in women aged 30-40 years. When we
examined the frequency of BCC subtypes according to body
anatomical localizations, the most common histopathological
subgroup was nodular type in most anatomical regions, while
the frequency of superficial BCC in the trunk posterior (back)
region was significantly higher than other types. BCC is most
commonly found in the head and neck region, and on the nose,
cheeks and scalp in the head and neck region, respectively.
The fact that it is more common especially in sun-exposed
anatomical regions shows that cumulative sun damage plays
an important role in its pathogenesis. All individuals should
try to protect themselves from BCC by taking precautions such
as using sun-protective hats and clothing, especially those
living in areas with high sun exposure and working in jobs
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that are more exposed to the sun. It is important for the early
diagnosis of BCC and other melanocytic and non-melanocytic
skin cancers, especially in individuals over 50 years of age and
those with risk factors for BCC, to have a skin examination at
least once a year at an earlier age.
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Factors Associated with Mortality in Hospitalized Older Adults
Hospitalize Edilen Yaslilarda Mortalite ile iliskili Olan Faktorler
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ABSTRACT

Aim: This study aimed to evaluate mortality risk associated with readily accessible laboratory parameters and underlying conditions in hospitalized
older adults.

Materials and Methods: This retrospective study included geriatric patients admitted for inpatient care to the internal medicine wards of two
major university hospitals in two different regions of Turkey. Data related to the patients were collected by retrospective review of patient charts
and electronic records. Survival data were obtained from the Death Reporting System of the Turkish Ministry of Health. Survival after admission at
30 days and 1 year was noted.

Results: The study included 1.465 hospitalized older adults with a median age of 74 years, of whom 51% were women. Of these patients, 115 (7.8%)
died within 30 days and 382 (26.1%) died within 12 months. For 30-day mortality, independent risk factors appeared to be infectious diseases [odds
ratio (OR) 2.109, p=0.006], receiving palliative support (OR 5.982, p=0.006), malignancy (OR 2.514, p=0.001), Charlson Comorbidity Index (CCI)
(OR 1.219 per unit increase, p<0.001), MPV (OR 1.525 per unit increase, p<0.001), and CRP (OR 1.006 per unit increase, p<0.001). For 12-month
mortality, independent risk factors were found to be infectious diseases (OR 1.978, p=0.01), palliative support (OR 6.506, p<0.001), malignancy (OR
2.654, p<0.001), CCI (OR 1.200 per unit increase, p<0.001), and CRP (OR 1.006 per unit increase, p<0.001).

Conclusion: The results of this study show that CCl, CRP, and NLR were associated with higher mortality both at 30 days and 12 months. A one-unit
increase in MPV was an independent risk factor for 30-day mortality and increased the odds of mortality by 52.5%.

Keywords: Mortality, elderly, factors

0z
Amac: Calismamizda hospitalize edilen yaslilarda kolay ulasilabilir laboratuvar parametreleri ile mortalite acisindan risk degerlendirilmesi
amaclanmistir.

Gerec ve Yontem: Bu retrospektif calisma iilkemizin iki bolgesindeki iki biiyiik tniversitenin dahili servislerinde hospitalize edilen geriatrik hastalar
arasinda yapildi. Bilgiler hasta dosyalarindan ve elektronik kayitlardan retrospektif olarak tarand:. Hastalarin sagkalim bilgileri Tirkiye Cumhuriyeti
Saglik Bakanligi, Turkiye Halk Saghgi Kurumu Oliim Bildirim Sistemi'nden elde edildi. Hastalarin 30 giinliik ve 1 yillk sagkalim bilgilerine ulasildi.

Bulgular: Bu calismaya dahil edilen 1,465 hastanin yas ortancasi 74 yil idi ve %51'i kadindi. Hastalarin 115'inin (%7,8) 30 glin ve 382'sinin (%26,1)
12 ay iceresinde 6ldugii goriildi. Otuz giinlik mortalite icin enfeksiyon hastaliklarinin 2,109 kat, palyatif destek alanlarin 5,982 kat, malignitenin
2,514 kat, Charlson Komorbidite indeksi'nde (CCl) bir birimlik artisin 1,219 kat, MPV'deki bir birimlik artisin 1,525 kat, C-reaktif proteindeki (CRP)
bir birimlik artisin 1,006 kat bagimsiz risk faktorleri oldugu goriildi (sirasiyla p=0,006, p=0,006, p=0,001, p<0,001, p<0,001, p<0,001). On iki
ayhk mortalite icin enfeksiyon hastaliklarinin 1,978 kat, palyatif destegin 6,506 kat, malignitenin 2,654 kat, CCl'deki bir birimlik artisin 1,200 kat,
CRP'deki bir birimlik artisin 1,006 kat bagimsiz risk faktorleri oldugu gorildi (sirastyla p=0,010, p<0,001, p<0,001, p<0,001, p<0,001).
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Sonug: CCl'deki, CRP degerindeki, NLO'daki artisin hem 30 giinliik mortalite hem de 12 ayhk mortalite riskini artirdigi gorilmistir. MPV'deki bir
birimlik artisin 30 glinlik mortalite icin bagimsiz risk faktori olup %52,5 olasilikla mortaliteyi artirdigi gortlmistiir.

Anahtar Kelimeler: Mortalite, yash, faktor

INTRODUCTION

The older population is steadily growing worldwide. The rate of
adults aged 60 years and older in the population is currently
approximately 11% and is expected to reach 22% by 2050".
This is associated with an increase in hospital admissions
among older adults. However, hospitalized older patients
face potential loss of functionality?, prolonged hospital stay,
referral to an assisted living facility or nursing home because
of increased care needs®, and excessive health care costs.
Therefore, early detection of patients at high risk and rapid
initiation of appropriate treatment may shorten hospital stays
and prevent indirect losses.

Studies on hospitalization in older adults have generally
focused on geriatric syndromes such as cognitive function, falls,
functionality, and incontinence*. These studies have shown
that physical condition and cognitive function are the most
important factors at the time of hospital admission®. However,
there are few studies examining the association between
laboratory parameters and mortality. The prognostic value of
these parameters may facilitate patient selection, especially
in centers with high potential patient volume but limited
capacity. Therefore, this study aimed to evaluate mortality risk
associated with readily accessible laboratory parameters and
underlying conditions in a large patient cohort.

MATERIALS AND METHODS

Inclusion and Exclusion Criteria

This retrospective study included geriatric patients admitted
for inpatient care to the internal medicine wards of two major
university hospitals in two different regions of Turkey between
January 1, 2018 and December 31, 2019.

Patients admitted for hematologic diseases such as leukemia,
myelodysplastic syndrome, myelofibrosis, or myeloproliferative
disease, those admitted due to trauma or towards other than
internal medicine, and those admitted to receive chemotherapy
were not included. In addition, patients for whom complete
blood count was not performed at the time of admission were
excluded from the study.

Data related to the patients’ demographic characteristics,
underlying conditions, reason for admission (kidney disease,
electrolyte imbalance, infection diseases, endocrine diseases,
delirium, malnutrition, gastrointestinal bleeding, liver disease,
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palliative support, general follow-up and examination) and
complete blood count values at admission were collected
with retrospective review of patient charts and electronic
records. The diagnoses of the patients were obtained from the
International Statistical Classification of Diseases and Related
Health Problems codes and the anamnesis in the files. Their
values of white blood cell (WBC), neutrophil, lymphocyte, and
platelet (PLT) counts, hemoglobin (Hb) level, mean thrombocyte
volume (MPV), and neutrophil to lymphocyte ratio (NLR)
were recorded. Complete blood count was measured with an
automated cell counter (Sysmex XN-1000). NLR was calculated
by dividing the neutrophil count by the lymphocyte count
from the same blood sample obtained at admission.

The patients' underlying conditions were evaluated using the
Charlson Comorbidity Index (CCl), which is a practical and
widely used method for predicting mortality. The CCl was first
described in the literature in 1987¢ and was modified in 19927,

Survival data were obtained from the Death Reporting System
of the Turkish Ministry of Health, General Directorate of Public
Health using the patients' citizenship numbers. Survival after
admission at 30 days and 1 year was noted.

The study was conducted after obtaining ethical approval from
izmir Tinaztepe University Ethics Committee (decision no: 13,
dated: 20/04/2021).

Statistical Analysis

The data were analyzed using the IBM Statistical Package for
the Social Sciences statistics version 21.0 package program.
Descriptive statistics were presented as median (minimum-
maximum) or number and percent distribution. Comparisons
between surviving and non-surviving patients were made
using the chi-square and Mann-Whitney U tests. A multivariate
logistic regression model was created with infectious disease,
palliative care, diabetes mellitus (DM), coronary artery disease
(CAD), presence of malignancy, CCl, MPV, and C-reactive
protein (CRP) value, which were found to be statistically
significant among 30-day mortality categorical and time
variables. A multivariate logistic regression model was created
with the presence of infectious disease, palliative care, DM,
CAD, malignancy and CCI, and CRP value, which were found
to be statistically significant among the 30-day mortality
categorical and time variables (Model: Backward: LR. Entry:
0.05 and Removal: 0.10).
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RESULTS

The study included 1.465 hospitalized older adults with a
median age of 74 years (range: 60-99), of whom 747 (51.0%)
were women. Of these patients, 115 (7.8%) died within 30 days
and 382 (26.1%) died within 12 months. Reasons for hospital
admission compared according to 30-day and 12-month
mortality are presented in Table 1. Both 30-day and 12-month
mortality rates were significantly higher among patients
hospitalized due to infectious diseases, delirium, malnutrition,
and palliative support, and significantly lower in patients
admitted for endocrine diseases.

Comparisons of underlying conditions and admission
laboratory values according to 30-day and 12-month
mortality are presented in Table 2. The 30-day mortality rate
was significantly lower in patients with hypertension, DM,
and CAD and significantly higher in patients with malignancy.
Malignancy, chronic kidney disease, Alzheimer's disease, and
chronic liver disease were significantly more common among
patients who died within 12 months, while hypertension and
DM were significantly less common. Patients who died within
30 days had significantly lower Hb, lymphocyte and PLT counts,
and PLT/MPV and significantly higher WBC and neutrophil
counts, NLR, MPV, and CRP level. Hb, lymphocyte, WBC, and
neutrophil counts, NLR, and CRP levels were also significantly
higher among patients who died within 12 months.

Reasons for hospital admission, underlying conditions, and
admission laboratory values that were statistically significant
in comparisons based on 30-day and 12-month mortality
were further evaluated in logistic regression analysis (Table 3).
Admission for infectious diseases or palliative support and the
presence of malignancy were identified as independent risk

factors for both 30-day and 12-month mortality (~6-6.5 times
higher odds in patients hospitalized for palliative support, ~2.5
times higher odds for malignancy, and ~2 times higher odds
for infectious disease). The presence of DM was associated with
significantly lower risk of mortality at both time points (~65%
lower), while the presence of CAD was associated with lower
odds of mortality only in the first 30 days (~50% lower). A one-
unit increase in CCl corresponded to 20% higher odds of both
30-day and 12-month mortality. A one-unit increase in MPV
was associated with 52.5% higher odds of 30-day mortality.
A one-unit increase in CRP was associated with a small but
statistically significant 0.6% increase in the odds of 30-day
and 12-month mortality (Table 3).

DISCUSSION

NLR is a systemic marker of inflammation that can be easily
obtained from CBC and serves as an indicator of the balance
between the natural and acquired immune systems. High NLR
has been shown to be associated with mortality in oncology
patients®, including those with lung®, ovarian'™, and breast"
cancer, in patients with sepsis and bacteremia'>'%, and after
cardiovascular disease, acute coronary syndrome, and stroke'™"”.
Kim et al.'® reported that high NLR was associated with
mortality in patients with ST-elevated myocardial infarction
before undergoing primary percutaneous angioplasty. In their
study of patients presenting to the emergency department,
Hwang et al.”® found that high NLR was an independent risk
factor in patients with sepsis and septic shock. High NLR was
also associated with stroke severity in patients diagnosed with
acute ischemic stroke'. A possible reason for this may be that
inflammatory factors released by neutrophils cause vascular
degeneration, whereas lymphocytes are believed to have an
anti-atherosclerotic role.

Table 1. Causes of hospitalization according to 30-day and 12-month mortality

Mortality

30-day 12-month

Yes (n=115) | No (n=1350) 3 Yes (n=382) No (n=1083) .
Kidney disease, electrolyte imbalance 48 (41.7) 460 (34.1) 0.097 175 (45.8) 333 (30.7) <0.001
Infection diseases 33 (28.7) 204 (15.1) <0.001 101 (26.4) 136 (12.6) <0.001
Endocrine diseases 15 (13.0) 374 (27.7) <0.001 71 (18.6) 318 (29.4) <0.001
Delirium 8 (7.0) 45 (3.3) 0.046 23 (6.0) 30 (2.8) 0.003
Malnutrition 20 (17.4) 90 (6.7) <0.001 58 (15.2) 52 (4.8) <0.001
GIS bleeding 3(2.6) 58 (4.3) 0.383 16 (4.2) 45 (4.2) 0.978
Liver disease 9(7.8) 71 (5.3) 0.245 33(8.6) 47 (4.3) 0.001
Palliative support 10 (8.7) 13 (1.0) <0.001 15 (3.9) 8 (0.7) <0.001
General follow-up and examination 45 (39.1) 474 (35.1) 0.387 134 (35.1) 385 (35.5) 0.869
GIS: Gastrointestinal, Kidney disease and electrolyte imbalances: Acute kidney failure, chronic kidney disease, hyponatremia, hypernatremia, uremia, hypervolemia; Infectious
diseases: Pneumonia, diabetic foot infection, decubitus ulcer infection, urinary tract infection; Endocrine diseases: Hyperglycemia, hypoglycemia, hypothyroidism, hyperthyroidism,
pituitary insufficiency, osteoporosis
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Table 2. Comparison of systemic diseases and admission laboratory values according to 30-day and 12-month mortality

Mortality

30-day 12-month
Comorbidity Yes (n=115) No (n=1350) P Yes (n=382) No (n=1083) P
HT 60 (52.2) 860 (63.7) 0.014 211 (55.2) 709 (65.5) <0.001
DM 35(30.4) 639 (47.3) <0.001 140 (36.6) 534 (49.3) <0.001
CAD 15 (13.0) 326 (24.1) 0.007 75 (19.6) 266 (24.6) 0.050
CHF 21 (18.3) 191 (14.1) 0.229 64 (16.8) 148 (13.7) 0.140
Depression 6(5.2) 40 (3.0) 0.183 15(3.9) 31 (2.9) 0.305
CRF 34 (29.6) 431 (31.9) 0.602 142 (37.2) 323 (29.8) 0.008
RA 2(1.7) 20 (1.5) 0.526 4(1.0) 18 (1.7) 0.396
Nephrotic syndrome 1(0.9) 15 (1.1) 0.638 4(1.0) 12 (1.1) 0.591
Nephritic syndrome - 7 (0.5) 0.564 1(0.3) 6 (0.6) 0.418
Other CTD 1(0.9) 11 (0.8) 0.627 4(1.0) 8 (0.7) 0.565
Chronic liver disease 10 (8.7) 81 (6.0) 0.250 33 (8.6) 58 (5.4) 0.022
CVE 7 (6.1) 101 (7.5) 0.583 36 (9.4) 72 (6.6) 0.074
Parkinson's disease 2(1.7) 32(2.4) 0.493 9 (2.4) 25(2.3) 0.958
Alzheimer's disease 4 (3.5) 63 (4.7) 0.383 30(7.9) 37 (3.4) <0.001
COPD 15 (13.0) 139 (10.3) 0.218 46 (12.0) 108 (10.0) 0.257
Malignancy 50 (43.5) 178 (13.2) <0.001 124 (32.5) 104 (9.6) <0.001
Decompensated CHF 4 (3.5) 16 (1.2) 0.065 9 (2.4) 11 (1.0) 0.051
Hyperthyroidism 4 (3.5) 36 (2.7) 0.385 6 (1.6) 34 (3.1) 0.106
Hypothyroidism 10 (8.7) 104 (7.7) 0.703 24 (6.3) 90 (8.3) 0.203
Osteoporosis 6 (5.2) 62 (4.6) 0.447 19 (5.0) 49 (4.5) 0.720
CCl 6 (4-8) 5 (3-6) <0.001 5(3.7-7) 4 (3-6) <0.001
Laboratory values
Hb 10.8 (9.3-12.5) 11.7 (9.8-13.5) 0.002 10.5 (9.1-12.3) 12.1(10.1-13.8) <0.001
WBC count 9.55 (6.87-13.99) 8.23 (6.43-10.66) 0.001 8.88 (6.72-12.34) |8.11 (6.83-10.47) <0.001
Neutrophil count 7.24 (4.65-11.51) 5.56 (4.02-7.95) <0.001 6.6 (4.58-9.71) 5.11 (3.83-7.79) <0.001
Lymphocyte count 1.06 (0.72-1.46) 1.42 (9.30-2.04) <0.001 1.11 (0.74-1.54) 1.51 (0.99-2.13) <0.001
NLR 7.7 (4.0-12.9) 3.7 (2.3-6.8) <0.001 5.5(3.5-10.4) 3.5(2.1-6.4) <0.001
PLT count 228 (155-290) 240 (183-300) 0.020 232 (157-317) 240 (187-298) 0.100
MPV 10.6 (9.9-11.7) 10.3 (9.6-11.0) 0.001 10.3 (9.7-11.2) 10.3 (9.7-11.1) 0.674
PLT/MPV 20.2 (13.0-26.8) 23.0 (17.1-30.1) 0.003 22.2 (14.8-30.7) 23.1(17.5-29.7) 0.227
CRP 64 (34-128) 18 (4.9-62) <0.001 48 (22-101) 14 (4-53) <0.001
HT: Hypertension, DM: Diabetes mellitus, CAD: Coronary artery disease, CHF: Chronic heart failure, CRF: Chronic renal failure, RA: Rheumatoid arthritis, CTD: Connective tissue
disease, CVE: Cerebrovascular event, COPD: Chronic obstructive pulmonary disease, CCl: Charlson Comorbidity Index, Hb: Hemoglobin, WBC: White blood cell, NLR: Neutrophil to
lymphocyte ratio, PLT: Platelet, MPV: Mean platelet volume, CRP: C-reactive protein
Table 3. Independent risk factors for 30-day and 12-month mortality according to logistic regression analysis

30-day mortality 12-month mortality
Multivariate OR (95% Cl) . Multivariate OR (95% Cl) .

Infectious diseases (yes or no) 2.109 (1.241-3.584) 0.006 1.978 (1.174-3.332) 0.010
Palliative support (yes or no) 5.982 (2.229-16.050) <0.001 6.506 (2.482-17.054) <0.001
DM (yes or no) 0.434 (0.266-0.708) 0.001 0.462 (0.288-0.742) 0.001
CAD (yes or no) 0.496 (0.268-0.915) 0.025
Malignancy (yes or no) 2.514 (1.451-4.356) 0.001 2.654 (1.568-4.493) <0.001
CCI (1-unit increase) 1.219 (1.117-1.353) <0.001 1.200 (1.093-1.317) <0.001
MPV (1-unit increase) 1.525 (1.294-1.798) <0.001
CRP (1-unit increase) 1.006 (1.003-1.009) <0.001 1.006 (1.004-1.009) <0.001
OR: Odds ratio, Cl: Confidence interval, DM: Diabetes mellitus, CAD: Coronary artery disease, CCl: Charlson Comorbidity Index, MPV: Mean platelet volume, CRP: C-reactive protein
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In our study, we observed that high NLR was associated with
higher mortality in hospitalized older adults at 1 and 12
months. Although the exact relationship between NLR and
mortality among hospitalized patients is not clear, possible
mechanisms include systemic inflammation caused by acute
disease. NLR may also increase mortality due to underlying
sepsis or bacteremia. Another possible cause is chronic
inflammation, which naturally increases with age's. However,
more studies are needed to elucidate the relationship between
NLR and mortality in hospitalized older patients.

PLTs are involved in a wide range of pathophysiological
processes, such as hemostasis, thrombosis, coagulation,
vascular constriction and repair, atherosclerosis, host defense,
and tumor growth and metastasis'. PLT size is expressed as
MPV, a parameter that serves as an indicator of PLT function.
Higher PLT volume is associated with PLT reactivation, reduced
bleeding time, increased PLT aggregation, and higher risk of
thrombosis'®. The PLTs found in circulating blood differ in size.
Large PLTs are more active and release more GPllb-llla and
P-selectin. In addition, the proteins on the surface of these
PLTs have higher activation, aggregation, and endothelial
binding capacities'?°. Epidemiological studies have shown that
MPV is associated with obesity?', hyperlipidemia??, diabetes?,
hypertension?*, and arterial thickening®®. In metabolic
syndrome, adipose tissue releases cytokines such as tumor
necrosis factor-alpha and interleukin-6, and adinopectins
such as adiponectin and leptin. These proinflammatory
cytokines cause a chronic increase in PLT number?6-2¢, Low MPV
can also increase the number of PLTs and eventually lead to
metabolic syndrome?. High MPV levels have been associated
with myocardial infarction®, stroke®, and peripheral vascular
disease®®. A study of 25,923 patients in Norway showed
that high MPV increased the risk of venous thrombosis in the
absence of surgery, trauma, immobilization, and malignancy.
In addition, high MPV has been shown to increase the risk
of ischemic stroke and subsequent death®*. In a Copenhagen
study involving 39,531 people, the prevalence of myocardial
infarction was found to be higher in those with high MPV35-37,
In our study, we determined that MPV was an independent risk
factor for 30-day mortality in hospitalized older patients, with
aone-unitincrease in MPV associated with a 50% higher risk of
death. In addition to thrombopoietin, inflammatory cytokines
such as IL-1, IL-6, and tumor necrosis factor-alpha are among
the factors that stimulate thrombopoiesis®. Therefore, MPV
is thought to increase in severe inflammation. Although the
relationship between MPV and increased mortality is also
unclear, several mechanisms have been proposed. The first is
that large PLTs contain larger prothrombotic material such
as thromboxane A2 and alpha granules, thus leading to PLT
activation, adhesion, and vascular proliferation®**. At the
same time, large PLTs have larger glycoprotein Ib and llb/

[lla adhesion receptors, which may require more cleavage to
achieve antiplatelet treatment response®'.

Studies demonstrating the effect of comorbidity on mortality
are contradictory. Among epidemiological studies conducted in
different European countries, some have shown that mortality
increases with comorbidity*?*®. However, other studies have
indicated that comorbidity has no effect on mortality*-6,
Frenkel et al.*’ reported that CCl was a good predictor of post-
discharge mortality in older patients hospitalized for acute
causes. Studies on patients followed up after hip surgery in
China also showed that CCl was an indicator of long-term
mortality*.. A one-unit increase in CCl corresponded to 20%
higher odds of both 30-day and 12-month mortality.

In our study, it was shown that the presence of anemia
increased mortality. It has been shown in the literature that
anemia increases mortality*. In addition, we determined that a
one-unit increase in CRP was associated with slightly mortality
risk at 30 days and 1 year. Similar results have been observed
in studies with older people in the general population®®' and
hospitalized older patients*.

Long-term hyperglycemia is known to increase reactive oxygen
release, lead to cellular damage and electrolyte imbalance, and
impair immune functions®. However, there are publications
in the literature showing that the presence of diabetes does
not increase mortality®**%. In contrast, other reports indicate
that mortality is higher in diabetic patients with pneumonia®®.
In our study, the presence of diabetes was actually associated
with lower mortality. However, the diabetic patients in our
study were not asked about the treatment they received and
whether their diabetes was effectively managed.

Study Limitations

The strength of our study is that it was conducted with a very
large patient cohort from two major university hospitals in two
major cities. However, one of the limitations of our study is
that biomarkers that might affect mortality, such as albumin,
were not investigated. A second limitation is that the study
was retrospective. In addition, we evaluated the association
between mortality and NLR, but this ratio was affected by
systemic diseases and the use of drugs such as steroids. We did
not determine parameters such as steroid use. Finally, we did
not evaluate the severity of disease in the patients.

CONCLUSION

In conclusion, the results of this study showed that CCI, CRP,
and NLR were associated with higher mortality both at 30 days
and 12 months. A one-unit increase in MPV was associated
with 52.5% higher odds of 30-day mortality. Our study provides
preliminary results that may guide further investigations on
this subject.
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Efficacy Comparison Between Weekly and Triweekly Regimens of
Carboplatin-paclitaxel in Non-small Cell Lung Cancer

Kugtk Hicreli Disi Akciger Kanserinde Haftalik ve U Haftalik Karboplatin Paklitaksel Tedavi
Etkinliginin Karsilastiriimasi
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ABSTRACT

Aim: Around 40% of non-small cell lung cancers have stage 3b or 4 disease at the time of diagnosis. In the treatment, platinum-based therapy
can still be used in patients who do not carry a driver mutation or who are not suitable for immunotherapy with advanced non-small cell lung
cancers (NSCLC). The objective of this study was to compare the effectiveness of weekly carboplatin-paclitaxel regimen with triweekly carboplatin-
paclitaxel regimen.

Materials and Methods: This is a retrospectively structured study. Patients who were followed-up and treated for lung cancer in Adana City
Training and Research Hospital's Oncology Department between January 1, 2017 and July 1, 2021 were included.

Results: Out of the 104 patients, 52 (50%) patients received weekly carboplatin-paclitaxel (C-P), and 52 (50%) received C-P every 3 weeks. The
mean overall survival was 19.64+2.53 months in the weekly C-P group and 17.47+1.64 months in the triweekly C-P group (p=0.675). The mean
progression-free survival (PFS) was 8.5+1.01 months in the weekly C-P group and 5.76+0.61 months in the triweekly C-P group (p=0.017).
Conclusion: We demonstrated that weekly C-P treatment, which is known to have fewer toxicity in NSCLC, provided better PFS compared to
triweekly treatment.

Keywords: Non-small cell lung cancer, carboplatin-paclitaxel, triweekly, progression free survival, overall survival

0z
Amagc: Kiiciik hiicreli disi akciger kanser tanili hastalarin yaklasik %40'i tani aninda evre 3b veya 4 hastaliga sahiptir. Platin bazli sistemik kemoterapi,
su anda ilerlemis kiiclik hiicreli disi akciger kanserlerli hastalar icin yerlesik konvansiyonel tedavidir. Bu calismanin amaci, daha diisiik toksisite
beklenen haftalik karboplatin-paklitaksel (K-P) rejiminin etkinligininin t¢ haftalik K-P rejimi ile karsilastirmaktir.
Gerec ve Yontem: Bu retrospektif yapilandiriimis bir calismadir; Adana Sehir Egitim ve Arastirma Hastanesi Onkoloji Klinigi'nde 1 Ocak 2017-1
Temmuz 2021 tarihleri arasinda akciger kanseri nedeniyle takip ve tedavi edilen hastalar dahil edildi.
Bulgular: Yiiz dort kisiden 52'si (%50) haftalik K-P ve 52'si (%50) 3 haftada bir K-P aldi. Ortalama genel sagkalim haftalik K-P grupda 19,64+2,53
ay ve (¢ haftada bir K-P alan grubunda 17,47+1,64 aydi (p=0,675). Ortalama progresyonsuz sagkalim (PFS) haftalik K-P grubunda 8,57+1,01 ay ve
lic haftada bir K-P alan grupda 5,76+0,61 ay olup, anlaml olarak daha yiiksek bir degerdi (p=0,017).
Sonug: Daha az toksisiteye sahip oldugu bilinen haftalik K-P tedavisinin benzer hasta grubunda ii¢ haftalik tedaviye gore daha iyi PFS sagladigini
gosterdik.
Anahtar Kelimeler: Kiiclik hiicreli disi akciger kanseri, karboplatin-paklitaksel, haftada bir, progresyonsuz sagkalim, genel sagkalim
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INTRODUCTION

Among all cancers, lung cancer is the one that most frequently
leads to death, according to World Health Organization data’.
Approximately 80% of lung cancers are non-small cell lung
cancers (NSCLC)2. Around 40% of the patients in this group
have stage 3b or 4 disease at the time of diagnosis®. Platinum-
based systemic chemotherapy is currently the established
conventional treatment for patients with advanced NSCLC*®.
Immunotherapies are included in current treatment guidelines
as important therapeutic agents for lung cancer. Because
immunotherapies are expensive and therefore, difficult to
access, they have not yet become a standard for care outside
developed countries. However, these agents are not routinely
used in the first line due to reimbursement issues in our
country, pemetrexed is also not reimbursed in the first line
treatment of NSCLC in Turkey. As a result, platinum-based
treatments are predominantly used in our country. One of
these regimens is carboplatin-paclitaxel (C-P) treatment.
Studies have compared C-P protocol with other treatment
protocols and found no superiority of any of these against
others®. In studies investigating the side effect profile, the
most frequently seen toxicities in patients receiving treatment
with C-P may include myelosuppression, neuropathy, nausea,
weakness, and arthralgia. While no difference is seen in terms
of effectiveness compared to triweekly C-P treatment, toxicity
rates have been shown to decline when paclitaxel is given
weekly and carboplatin is administered every 3 weeks®. The
objective of this study was to compare the effectiveness of
weekly C-P regimen with triweekly C-P regimen in NSCLC.

MATERIALS AND METHODS

This study assessed patients followed-up and treated for lung
cancer in Adana City Training and Research Hospital's Oncology
Clinicbetween January 1,2017 and July 1,2021. Ethical approval
was obtained from Adana City Training and Research Hospital
(decision no: 1913, date: 21.04.2022). Patients evaluated were
those diagnosed with lung cancer in the hospital automation
system. The files of 104 patients with pathologically diagnosed
lung cancer were screened for suitability for the study. A
total of 181 patients with neuroendocrine carcinoma or
small cell lung cancer were excluded from the study. In the
second step treatments given to 623 patients with NSCLC were
evaluated. Four hundred forty patients who received first line
therapy other than C-P were excluded. Among the remaining
176 patients, 49 who first received chemo-radiotherapy for
primary lung cancer were also excluded from the study. Out of
remaining 127 patients, 23 patients who received weekly C-P
treatment 3 times or less, or 1 cycle of triweekly C-P treatment
were also excluded. Patients with driver mutations (EGFR, ALK,
ROS etc.) were not included in the study.

Patients receiving paclitaxel at a dose of 80 mg/m? weekly
and carboplatin 2 AUC (area under the curve) for the weekly
treatment protocol, or paclitaxel at a dose of 175 mg/m? every
3 weeks and 5 AUC doses of carboplatin every 3 weeks for the
triweekly treatment protocol were included.

Data from 104 eligible patients were evaluated statistically.
Response to treatment and progression were adjudicated based
on the assessment of conventional imaging reports registered
in the hospital automation system according to RECIST 1.1.
For patients who were followed up with positron emission
tomography/computed tomography, adjudication was made
by the assessment of final reports.

Statistical Analysis

Statistical Package for the Social Sciences 23.0 package
software was used for the statistical analysis of the data.
Categorical measurements were summarized in terms of
number and percentage, continuous measurements were
summarized as mean, deviation and minimum-maximum.
Suitability for normal distribution was examined using the
Shapiro-Wilk test. The chi-square test and Fisher's exact
test were used for comparison of categorical variables. The
Independent Student's t-test was used in groups conforming
normal distribution and the Mann-Whitney U test in those
not conforming normal distribution. The Spearman correlation
test was used to investigate the relationship between overall
survival (0S) and progression-free survival (PFS) values and
continuous measurement values. The Kaplan-Meier and log-
rank tests were used in survival analyses. Statistical significance
level was set to 0.05 for all tests.

RESULTS

Out of the 104 patients included in the study, 90 (86.5%) were
male and 14 (13.5%) were female. Fifty-two (50%) patients
received weekly C-P and 52 (500) received C-P every 3 weeks.
Fifty-seven (54.8%) patients were followed-up for the diagnosis
of adenocarcinoma, 21 (20.2%) for squamous cell carcinoma,
and 26 (25%) for not otherwise specified (NOS). During the
course of the treatment, 48 (46.20%) patients experienced
radiological progression and 66 (63.5%) patients died. Clinical
and demographic findings of the patients are presented in
Table 1. Patients in the weekly C-P group received treatment
for a median of 7 weeks and those in triweekly C-P group
received a median of 3 cycles. Size of the primary mass was the
same in both groups while SUV value of the primary mass was
higher in the weekly C-P group (p=0.029). No difference was
noted between the groups in terms of laboratory parameters
(Table 1).

The mean OS was 19.64+2.53 months in the weekly C-P group
and 17.47+1.64 months in the triweekly C-P group (p=0.675)
(Figure 1).
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Table 1. Demographic, clinical and laboratory characteristics of patients

Weekly C-P? Triweekly C-P? Total p
Age of diagnosis (mean, SD) 65.7 (8.9) 60.1 (8.9) 62.9 (9.3) 0.002°¢
Gender n (%) n (%) n (%)
Male 45 (86.5) 45 (86.5) 90 (86.5) NA
Female 7 (13.5) 7 (13.5) 14 (13.5)
Diagnosis
Adenocancer 29 (55.8) 28 (53.8) 57 (54.8)
Squamous cell carcinoma 1 (21.2) 10 (19.2) 21 (20.2) 0.896¢
Not otherwise specified 12 (23.1) 14 (26.9) 26 (25.0)
Location of metastasis
None 2 (23.1) 11 (21.2) 23 (22.1)
Brain 7 (13.5) 9(17.3) 16 (15.4) 0.603¢
Other? 31 (59.6) 27 (51.9) 58 (55.8)
Brain + other 2 (3.8) 5(9.6) 7 (6.7)
Number of metastases 2 (1-5) 2 (1-5) 2 (1-5) 0.275¢
Number of treatments 7 (3-29) 3(2-11) 5(2-29) <0.001¢¢

Lactate dehydrogenase 267 (135-1736) 253 (159-10848) 260 (135-10848) 0.413¢
Progression status
None 32 (61,5) 24 (46.2) 56 (53.8) 0116
Yes 20 (38,5) 28 (53.8 48 (46.2) ’
Death status
None 19 (36.5) 19 (36.5) 38 (36.5) NA
Yes 33 (63.5) 33 (63.5) 66 (63.5)
Location of metastasis
None 12 (23.1) 11 (21,2) 23 (22,1)
Brain 7 (13.5) 9(17,3) 16 (15.4)

0.603¢
Otherd 31 (59,6) 27 (51,9) 58 (55.8)
Brain + other? 2 (3.8) 5 (9.6) 7 (6.7)
Primary mass size in mm 48.5 (10-157) 52 (10-110) 51.5 (10-157) 0.352°
PET SUV value of the primary mass 13.3 (2.2-43) 11,1 (4.8-29.3) 11.8 (2.2-43) 0.029%"
PET SUV value of the metastasis 6.8 (1.8-23) 5.6 (1.86-18.5) 6.1 (1.8-23) 0.374°

9Liver, bone, surrenal glands, "p<0.05.

PET: Positron emission tomography, LDH: Lactate dehydrogenase, SD: Standard deviation

*C-P: Carboplatin-paclitaxel, ®Independent Student's t-test (mean, SD), ¢p<0.001, “Chi-square test, “Mann-Whitney U test (median minimum-maximum), Fisher's exact test,

228



Nam Kem Med J 2023;11(3):226-230

ATA et al. Carboplatin-paclitaxel in Non-small Cell Lung Cancer

R? Linear = 0.009

3 e
.

8
e %l
.

o
.

1000

Overall survival (months)

.

-

[ 2000 4000 6000 8000 10000 12000

LDH (U/L)

Figure 3. Overall survival according to LDH level

LDH: Lactate dehydrogenase

The mean PFS was 8.57+1.01 months in the weekly C-P group
and 5.76+0.61 months in the triweekly C-P group with a
significantly higher value (p=0.017) (Figure 2). There was
no difference regarding lactate dehydrogenase (LDH) level
between the groups (p=0.413). Considering all the patients
included in the study, a correlation was found between LDH
value and OS (r=-0.227; p=0.021) (Figure 3).

DISCUSSION

Many studies are available about the first-line therapy of
patients with advanced NSCLC. In our study, we found that the
PFS value was statistically longer with weekly C-P treatment,
which is preferred because it is less toxic in advanced NSCLC
patients®. Although it did not reach statistical significance, we
found a 2.2-months prolongation in the OS value. Our study is
the first to compare the effectiveness of weekly and triweekly
C-P treatments. Comparative studies demonstrated that
treatment with cisplatin-gemcitabine, cisplatin-vinorelbine,
C-P and cisplatin-irinotecan had no superiority to each
other*s78,

0S value for triweekly C-P treatment varies between 7.3
and 11.4 months in different studies®' In the phase 2 study
performed by Kallab et al.” in stage 3B and 4 NSCLC, paclitaxel
was given at a weekly dose of 100 mg/m? and carboplatin
was given weekly as 2 AUC. These two treatments were given
during the first 3 weeks of 4-week cycle. The last week was
left empty and effectiveness of the treatments was compared.
In our study, paclitaxel was given at a dose of 80 mg/m?,
which is lower than they administered, and carboplatin was
continuously administered weekly at 2 AUC with no breaks.
Kallab et al.”® found a PFS value of 5.4 months and OS of
10.8 months, which were longer with 8.57 and 19.64 months,
respectively, in our study. Although the patients were of similar
age, we attribute the difference between the spans to the fact
that 97% of the patients in their study had stage 4 disease.

In the study by Sakakibara et al.", in which they investigated
the effectiveness and toxicity in patients over the age of
70 years with stage 3B, stage 4 NSCLC and postoperative
recurrence, paclitaxel was given at a weekly dose of 70 mg/
m? and carboplatin as 3-week cycles at 6 AUC. PFS was found
to be 6 months and OS 14.7 months. Despite advanced patient
age, statistically fewer neutropenia and febrile neutropenia
were found in weekly C-P compared to C-P every 3 weeks
(p<0.0001 and p=0.018, respectively). The lower frequency
of side effects makes weekly treatment favorable. Although
ECOG score was not evaluated in our study, weekly treatment
is preferred for patients with poorer health in our clinic owing
to lower toxicity. While PFS was still longer compared to
weekly treatment, our opinion is that weekly C-P treatment
may be preferred to triweekly C-P in patients with advanced
stage NSCLC without driver mutation.

Although the reason for not preferring weekly treatment is
more frequent hospital visits and the additional financial
burden on healthcare system'®, we think that lower toxicity
compared to triweekly treatment may reduce hospitalizations
due to side effects.

Despite the fact that the age, sex and histological subtypes of
the two groups were the same, PFS was found to be statistically
different between the groups. Because the groups were
homogeneous, this difference was thought to be treatment-
related. It may be related to the stable course of active drug
blood concentration in weekly treatment.

We found a correlation between LDH value and OS (r=-0.227:
p=0.021), which demonstrated that patients with higher tumor
burden lived shorter as expected. Similarly, previous studies
have also shown that high LDH levels are associated both with
the presence of metastasis and with lower 0S'6-'%.

Study Limitations

The retrospective nature of the study and the inclusion of
single center patients were our limitations. ECOG performance
status could not be evaluated since patient data were accessed
through hospital automation system. However, we consider
the presence of a bias between the two groups while weekly
treatment was preferred for patients with clinically poorer
health and triweekly treatments were preferred in those with
better health condition. Besides, drug toxicities could not be
assessed in detail.

CONCLUSION

In conclusion, a considerable portion of patients with lung
cancer have shorter survival because of not being suitable for
local therapies at the time of diagnosis. Some of the patients
who received systemic treatment die from tumor progression,
and some due to drug toxicity. We demonstrated that weekly
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C-P treatment, which is known to have fewer toxicity, provided
better PFS in the similar patient group compared to triweekly
treatment. Therefore, we assert that weekly C-P treatment may
be used as the first option in patients with advanced stage
NSCLC. Studies with prospective study design are needed to
compare these two treatment protocols in terms of toxicity
and effectiveness.
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Systemic Immune-inflammation Index in Patients with Migraine:
Clinical, Scale and Radiological Characteristics

Migrenli Hastalarda Sistemik Immun-enflamasyon Indeksi: Klinik, Skala ve Radyolojik
Ozellikler

@ Duygu ARSLAN MEHDIYEV, ® Zeynep 0zOZEN AYAS, ® Gllgliin UNCU
Eskisehir City Hospital, Clinic of Neurology, Eskisehir, Turkey

ABSTRACT

Aim: Migraine is a common neurological disorder in which inflammation plays a role in its pathophysiology. Systemic immune inflammation
index (SI) (platelet x neutrophil/lymphocyte) is a vital parameter that indicates inflammatory response and is used in follow-up and evaluation of
prognosis for various diseases. The aim of this study is to compare the hematological parameters of patients with migraine and healthy controls
and to determine the correlation between SII with the clinical features of migraine and migraine-related hyperintense lesions on brain magnetic
resonance imaging (MRI).

Materials and Methods: Migraine patients over 18 years old, who were admitted to the neurology outpatient clinic in a 48-month period, were
included in the study. Healthy individuals were included in the study as the control group. Age, gender, duration of migraine diagnosis, migraine
attack frequency, presence of aura, smoking, family history, presence of systemic disease, visual analog scale and migraine disability scale scores,
presence of migraine-related hyperintense lesions on brain MRI were recorded for all patients in the study. Hemoglobin (Hb), red cell distribution
width (RDW), neutrophil, lymphocyte, thrombocyte counts and Sll values of the control group and migraine patients were compared.

Results: Hb, lymphocyte, thrombocyte, and RDW levels were significantly higher in migraine patients (n=150) than in the control group (n=178)
(p=0.03, p=0.05, p=0.002, p=0.000, respectively). Sl was found to be significantly higher in female patients with a diagnosis of migraine compared
to males (p=0.01). RDW value was significantly higher in patients with hyperintense lesions on MRI than in those without lesions (p=0.001).

Conclusion: In our study, it is thought that RDW in patients with migraine may be a marker for the presence of migraine-related hyperintense
lesions on MRI. However, although Sl had a difference between genders in migraine, it has been observed that it is not a parameter that will
contribute to the prediction for the disease for now.

Keywords: Migraine, inflammation, red cell distribution width, magnetic resonance image

0z
Amag: Migren fizyopatolojisinde enflamasyonun rol oynadigi sik gériilen nérolojik bir hastaliktir. Sistemik immiin-enflamatuvar indeks (SI1)
(trombosit x nétrofil/lenfosit) enflamatuvar yaniti gésteren ve pek ¢ok hastalik igin takipte ve prognozu degerlendirmede 6nemli bir parametredir.
Calismamizin amaci, migren hastalarinin hematolojik parametrelerinin saglikli kontrollerle kiyaslanmasi ve SII'nin migren klinigi ile ve beyin manyetik
rezonans gorintiilemedeki (MRG) migren-iliskili hiperintens lezyonlarla arasindaki baglantiyr saptamaktir.

Gerec ve Yontem: Calismaya, 48 aylik siirecte noroloji poliklinigine bagvuran ve migren tanisiyla izlenen 18 yas lzeri hastalar alindi. Calismaya
kontrol grubu olarak saglikh bireyler dahil edildi. Cahismadaki tlim hastalarin yas, cinsiyet, migren tanisinin siiresi, migren atak sikligi, aura varhgr,
sigara iciciligi, aile hikayesi, sistemik hastalik varligi, gorsel analog skala ve migrene bagli dizabilite dlcegi skorlari, beyin MRG'de migren-iliskili
hiperintens lezyonlarin varli§i kaydedildi. Kontrol grubu ve migren hastalarinin hemoglobin (Hb), eritrosit dagilim hacmi (RDW), nétrofil, lenfosit,
trombosit ve SlI degerlerine bakilarak birbirleriyle karsilastirildi.

Bulgular: Hb, lenfosit, trombosit ve RDW diizeyleri migrenli hastalarda (n=150), kontrol grubuna gére (n=178) anlamli oranda yiiksekti (sirastyla
p=0,03, p=0,05, p=0,002, p=0,000). Migren tanili kadin hastalarda erkeklere kiyasla SIl anlamli olarak daha yiiksek saptandi (p=0,01). MRG'de
hiperintens lezyonu olan hastalarda, olmayanlara gére RDW degeri anlamh diizeyde daha yiiksek tespit edildi (p=0,001).
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Sonu¢: Calismamizda migrenli hastalarda RDW'nin MRG'deki migren-iliskili hiperintens lezyon varligi acisindan bir belirtec olabilecegi
diistintilmektedir. Ancak SlI'nin migrende cinsiyetler arasi farklili§i olsa da, hastalik icin simdilik &ng&riiye katkida bulunacak bir parametre olmadigi

gozlenmistir.

Anahtar Kelimeler: Migren, enflamasyon, eritrosit dagilim genisligi, manyetik rezonans goriintlileme

INTRODUCTION

Headache is a common complaint in society, which almost
everyone experiences at least once and is the most common
reason for admission to a neurology outpatient clinic. Among
the primary headaches, migraine is the third most common
disease in the world and the third most common disease that
causes disability in both men and women under the age of
50 years'. The overall prevalence of migraine is 12%, 18% in
women and 6% in men? In Turkey, the prevalence of migraine
in the age group of 15-55 years is 16.4%; 21.8% in women and
10.9% in men?.

Although the pathophysiology of migraine remains unclear,
it is currently accepted that it starts with cortical spreading
depolarization and results in peripheral and central
sensitization. With this depolarization wave stimulating the
trigeminovascular system, various neuropeptides are secreted,
causing vascular dilatation and sterile neurogenic inflammation
resulted from the extravasation of plasma proteins. Sterile
neurogenic inflammation is the mechanism responsible for the
pain phase”.

There are studies regarding the use of inflammation and
related biomarkers in many diseases. As the neutrophil count
increases in response to inflammation, the lymphocyte count
decreases, so the neutrophil/lymphocyte ratio can be used as an
inflammation marker®. Systemic immune-inflammation index
(SIl) is a parameter that shows inflammation and immune status
calculated using neutrophil/lymphocyte ratio and thrombocyte
value®. It was shown that SIl could be used as a marker in
different cancer types such as hepatocellular carcinoma, small
cell lung cancer, pancreatic cancer, and cervical cancer and in
the prognosis of many diseases such as coronary artery disease
and Severe acute respiratory syndrome-Coronavirus-2°2.

Since there is a neurogenic inflammation in migraine, studies
have been performed to evaluate the neutrophil/lymphocyte
ratio’ ' It was also shown that platelet activation may play
a role in the pathophysiology of migraine'™. Studies in which
neutrophil, lymphocyte, monocyte and thrombocyte values
and their ratios to each other in migraine patients have been
studied''. However, as of May 2022, there is no publication in
the literature evaluating the relationship of SII with migraine.
Our study, which presents these data for the first time, makes
a significant contribution to the literature. We designed this
study to understand the relationship between Sl and migraine,
as it is a marker of inflammation and sterile neurogenic
inflammation plays a role in the pathogenesis of migraine.

232

The purpose of our study is to examine hemoglobin (Hb), red
cell distribution width (RDW), neutrophil, lymphocyte and
platelet values in patients diagnosed with migraine, as well
as SlI level, which is a crucial parameter in inflammation.
Also, the clinical characteristics of migraine patients and the
presence of migraine-related hyperintense lesions on magnetic
resonance imaging (MRI) and their correlation with clinical
and blood parameters were investigated.

MATERIALS AND METHODS

Patients over the age of 18 years, who were followed up
with the diagnosis of migraine according to the International
Classification of Headache Disorders (ICHD) and who were
admitted to Eskisehir City Hospital Neurology Outpatient
Clinic between November 1, 2018, and November 1, 2020,
were included in the study. Individuals over the age of 18
years, who were referred for work-school applications and
were not diagnosed with systemic diseases including migraine,
were included in the study as the control group. The presence
of aura, nausea, vomiting, and photo-phonophobia was
recorded in patients diagnosed with migraine. The duration
of the diagnosis of migraine, the frequency of pain, smoking,
family history in terms of migraine, and presence of a systemic
disease was questioned. The diseases classified as systemic
diseases in our study included diabetes, hypertension, asthma,
chronic obstructive pulmonary disease, and thyroid diseases.
The severity of migraine pain was calculated using the visual
analog scale (VAS) and functional loss using the Migraine
Disability Scale (MIDAS)'¢"7,

In the VAS evaluation, the headache was grouped as mild (1-3
points), moderate (4-6 points), severe (7-8 points), and very
severe (9-10 points).

MIDAS is a practical questionnaire used to evaluate the degree
of migraine, consisting of 7 parts. While the first five questions
evaluate functionality, the frequency and severity of pain are
scored in the last two questions. The total score is graded as
grade | between 0 and 5 points, grade Il between 6 and 10,
grade Il between 11 and 20, and grade IV between 21 and
above's.

Demographic  characteristics, Hb, RDW, Iymphocyte,
thrombocyte, neutrophil, and Sll values of the patient and
control groups were recorded. These values were compared
between subgroups in migraine patients and between migraine
patients and healthy controls.
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Patients with a diagnosis of migraine were divided into cases
with periventricular white matter localization in brain MRI,
hyperintense lesions smaller than 5 mm and the number of
the lesions limited with 4-12 and patients without lesions in
brain MRI. It was checked whether there was any difference in
clinical features and hemogram parameters in patients with
and without migraine-related hyperintense lesions in MRI.

According to the ICHD', patients with headaches other than
migraine and ischemic and/or vasculitic lesions in brain MRI
were not included in the study. Those with the signs of active
infection were also excluded from the study.

Approval for this study was obtained from the Non-invasive
Clinical Studies Ethics Committee of Eskisehir Osmangazi
University Faculty of Medicine (number: E-25403353-050.99-
122340, date: 15.12.2020).

Statistical Analysis

Mean, standard deviation, median, interquartile difference,
ratio, and frequency values were used in the descriptive statistics
of the data. The distribution of variables was determined with
the Kolmogorov-Smirnov test. In quantitative data analysis,
the independent sample t-test was used in groups with normal
distribution and the Mann-Whitney U test in groups that
did not show normal distribution. The chi-square and Fisher
exact tests analyzed the qualitative data, and the Spearman
correlation analysis was used for non-parametric data in
correlation analysis. Statistical Package for the Social Sciences
21.0 program was used in the analyses. A p value of <0.05 was
considered statistically significant in all analyses.

RESULTS

A total of 150 migraine patients, 121 (80.7%) female and
29 (19.3%) male, were included in the study. Of the healthy
individuals in the control group, 129 (72.5%) were female, and
49 (27.5%) were male. The mean age of migraine patients was
33.25+8.93 years, while the mean age of the healthy control
group was 30.77+9.77 years.

The mean duration of diagnosis of migraine was 7.58 years
(0.8-35), the frequency of pain was 8.71 (0.08-30) month
on average, and the mean VAS score was 8.37 (3-10) (Table
1). The mean monthly pain frequency was found to be 8.71
(0.08-30) and the mean VAS score was 8.37 (3-10) (Table 1).
It was determined that 22.7% (34) of the migraine patients
were MIDAS grade |, 24% (36) were grade Il, 20.7% (31) were
grade Ill, and 32.7% (49) were grade IV (Table 1). Eighty-four
(56%) patients had a family history, 58 (38.7%) patients were
found to be smoking, and 28 (18.7%) patients (9 patients with
hypertension, 6 with diabetes mellitus, 6 with thyroid disorder,
4 with chronic obstructive pulmonary disease and 3 with
asthma) had a comorbid systemic disease (Table 1). Considering
the clinical features, photo/phonophobia was detected in 136

(90.7%) patients, aura in 69 (46%) patients, nausea in 106
(70.7%) patients, and vomiting in 50 (33.3%) patients (Table
1). All patients included in the study underwent brain MRI,
and a hyperintense lesion on MRI was detected in 57 (38%)
patients (Table 1).

The blood parameters of the migraine and control groups
were compared. Hb level, RDW, thrombocyte, and lymphocyte
counts were significantly higher in the migraine group than
in the control group (p=0.03, p=0.000, p=0.002, p=0.05,
respectively) (Table 2).

When the migraine group was compared by gender, it was
found that platelet, RDW, and SII values were significantly

Table 1. Clinical features of migraine patients

Migraine (n=150)
Variables Mean+standard deviation
(minimum-maximum) / n
(%)
MIDAS 2.63+1.16
1-4
The duration of the diagnosis 0k
0-35
. 8.71+8.47
The frequency of pain 0-30
VAS 8.37+1.44
3-10
Family history n %
Yes 84 56
No 66 44
Smoking n %
Yes 58 38.7
No 92 61.3
Systemic disease n %
Evet 28 18.7
Hayir 122 81.3
Hyperintense lesion on MRI n %
Yes 57 38
No 93 62
Photophonophobia n %
Yes 136 90.7
No 14 9.3
Nausea n %
Yes 106 70.7
No 44 29.3
Vomiting n %
Yes 50 333
No 100 66.7
Aura n %
Yes 69 46
No 81 54
MIDAS: Migraine Disability Scale, VAS: Visual analog scale, MRI: Magnetic resonance
imaging
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higher in women than in men, but the Hb values were respectively). SIl value did not differ significantly between
significantly lower (Table 3). men and women in the control group (Table 4).

Control group data were compared according to gender. Age Considering the correlation of clinical and laboratory data with
and Hb values were markedly lower in women than in men, and each other, it was seen that Hb level was positively correlated
RDW values were markedly higher (p=0.001, p<0.001, p=0.01, with smoking.

Table 2. Comparison of blood parameters of migraine-control group

Migraine (n=150) Control (n=178)
Mean+standard deviation Mean+standard deviation p value
(minimum-maximum) (minimum-maximum)
14.02+1.47 13.7+1.38

Hb p=0.03*
9-18 10-17
13.75+2.97 11.87+1.39

RDW p<0.001**
10-39 2-19

. 445041477 4365+1217

Neutrophil p=0.97
1750-11160 1760-7380
266.288+66.390 245.083+49.901

Thrombocyte p=0.002*
85000-481000 153000-441000
23404712 2182+586

Lymphocyte p=0.05*
1050-5300 930-4860
541.530+2.73 521.021+2.29

Sl p=0.7
158673-1900100 156922-1525465

*p<0.05, "p<0.001.

Hb: Hemoglobin, RDW: Red cell distribution width, SlI: Systemic inflammatory index

Table 3. Comparison of the clinical and laboratory values of the migraine group by gender

Female (n=121) Male (n=29)
Mean+standard deviation Mean+standard deviation p value
(minimum-maximum) (minimum-maximum)
3449 31+8
Age p=0.13
18-62 20-47
The duration of the 8+7 7+7
: ‘ p=0.17
diagnosis 0-35 0-30
8+8 10+7
The frequency of pain - N =0.17
1 ¥ P 0-30 1-30 P
8+1 8+7
VAS p=0.99
3-10 6-10
31 317
MIDAS p=0.08
1-4 1-4
13+1 16+1
Hb N - p<0.001*
9-16 13-18
1443 1342
RDW p=0.01*
10-39 11-19
) 4410+1477 4614+1491
Neutrophil p=0.69
1750-11160 2960-9470
273.464+67488 236.034+52580
Thrombocyte p=0.01*
154000-481000 85000-327000
2273+626 2618+958
Lymphocyte p=0.14
1050-3860 1490-5300
564.134+282010 4472174215927
Sli p=0.01*
158673-1900100 165952-1118044

*p<0.05, *p<0.001.
Hb: Hemoglobin, RDW: Red cell distribution width, SII: Systemic inflammatory index, MIDAS: Migraine Disability Scale, VAS: Visual analog scale
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The presence of hyperintense lesions on MRI was found to be
positively associated with the RDW count. Platelet count was
negatively correlated with family history and smoking (Table 5).

RDW value was positively correlated with hyperintense lesions
on MRI. When the migraine group was compared by the
presence of hyperintense lesions in MRI, the attack frequency
and RDW values were found to be significantly higher in those
with hyperintense lesions on MRI. There was no significant
relationship between neutrophil, lymphocyte, thrombocyte,
and Sl and MRI lesions (Table 6).

When migraine patients were compared in terms of the
presence of aura, the mean age and duration of illness of those
with aura were significantly higher than those without aura
(p=0.008, p=0.01, respectively). No significant differences were
observed between patients with and without aura in Hb, RDW,
and SlI values.

Family history of migraine was positive in 55.3% of women
and 56.6% of men.

When patients diagnosed with migraine were compared for
smoking, it was found that Hb levels were significantly higher
in smokers compared to non-smokers (p=0.007), and platelet
count was significantly lower (p=0.01).

When the migraine group was compared for the presence of
systemic disease, it was found that the mean age of those
with the systemic disease was significantly higher (p=0.004)
compared to those without systemic disease.

When the relationship of Hb level with the presence of smoking
and systemic disease was evaluated, it was revealed that there
was a predictive relationship between smoking and Hb (sig:
0.009) (Table 7).

The relationship of smoking and systemic diseases with the
presence of hyperintense lesions on MRI was not found to be
significantly predictive (Table 8).

Table 4. Comparison of the control group by gender

Female (n=129) Male (n=49)
Mean4+standard deviation Mean+standard deviation p value
(minimum-maximum) (minimum-maximum)
33.25+8.93 36+9.22

Age p=0.001**
18-62 18-66
13+1 15+0.9

Hb p<0.001**
10-16 13-17
12+1.57 11.5+0.66

RDW - - p=0.01*
2-19 10-14

. 441341233 4237+1177

Neutrophil p=0.38
1930-7380 1760-7180
248.455+54.065 236.204+35.727

Thrombocyte p=0.29
153000-441000 171000-339000
2187+611 2187+611

Lymphocyte p=0.99
930-4860 930-4860
533.520+236.374 488115+211025

Sl p=0.16
199169-1525465 156992-1061219

*p<0.05, **p<0.001.

Hb: Hemoglobin, RDW: Red cell distribution width, SII: Systemic inflammatory index

Table 5. Correlation of clinical and laboratory data of the migraine group

Variable Hb RDW Sl Lymphocyte | Neutrophil Thrombocyte
. . R -0.033 0.264* 0.075 -0.103 -0.006 -0.077
Hyperintense lesion on MRI
P 0.691 0.001 0.362 0.21 0.945 0.348
. . R 0.158 -0.128 -0.061 -0.025 0.091 -0.173*
Family history
P 0.054 0.118 0.455 0.766 0.269 0.035
. R 0.236* 0.037 -0.077 0.074 0.142 -0.194*
Smoking
P 0.004 0.652 0.350 0.366 0.082 0.017
Hb: Hemoglobin, RDW: Red cell distribution width, SlI: Systemic inflammatory index, MRI: Magnetic resonance imaging
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Table 6. Comparison of the migraine group according to the presence of lesions in MRI

Presence of lesions in MRI (n=57) Absence of lesions in MRI (n=93)
Mean+standard deviation Mean+standard deviation p value
(minimum-maximum) (minimum-maximum)

Gender n % n %

Female 47 82.5 74 79.6 p=0.66

Male 10 17.5 19 20.4
34.84+8.44 32.27+9.12

Age p=0.08
20-55 18-62

. . . 7.3147.2 7.7+7.6

The duration of the diagnosis p=0.86
0-35 0-30
6.9+7.34 9.7848.9

The frequency of pain B . p=0.03*
0-30 1-30
8.46+1.46 8.32+1.4

VAS p=0.51
3-10 4-10
2.44+1.13 2.75+1.16

MIDAS - - p=0.1
1-4 1-4
13.28+1.82 13.38+1.16

Hb * * p=0.71
9-18 9-18
14.29+2.3 13.41+3.28

RDW p=0.001*
10-25 11-39

. 441341233 4237+1177

Neutrophil p=0.94
1930-7380 1760-7180
263263+66444 268.045+66.651

Thrombocyte p=0.34
146000-481000 85000-461000
2271+744 2382+693

Lymphocyte p=0.21
1170-5140 1050-5300
552479+2.68 534819+2.78

Sl p=0.36
158673-1582094 165952-1900100

*p<0.05.

Hb: Hemoglobin, RDW: Red cell distribution width, Sli: Systemic inflammatory index, MRI: Magnetic resonance imaging, MIDAS: Migraine Disability Scale, VAS: Visual analog scale

Table 7. Linear regression analysis of hemoglobin level with the presence of smoking and systemic disease

Unstandardized coefficients Standardized coefficients .
Model T Sig.
B Standard error | Beta
(Constant) 13.143 0.186 70.780 0.000
1 Smoking 0.732 0.276 0.212 2.649 0.009
Systemic disease -0.461 0.345 -0.107 -1.336 0.184
a. Dependent variable: hemoglobin

Table 8. Binary logistic regression analysis of the relationship between smoking and systemic consumption with the presence of

hyperintense lesion on MRI

. 95% Cl for EXP(B)
B S.E. Wald df Sig. Exp(B)
Lower Upper
Smoking (1) -0.040 0.349 0.013 1 0.908 0.960 0.485 1.903
Systemic disease (1) -0.737 0.475 2.413 1 0.120 0.478 0.189 1.213
Constant -0.737 0.242 9.287 1 0.002 0.478

a. Dependent variable: hyperintense lesion on MRI. Variable(s) entered on step 1: smoking, systemic disease.

Cl: Confidence interval, MRI: Magnetic resonance imaging
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DISCUSSION

Migraine is a chronic disease that affects a large part of society
and causes loss of labour and economic and social impact,
especially in young adults. In this study, the characteristics of
headache and hematological parameters that may guide the
diagnosis, prognosis, and radiological findings of migraine
disease diagnosed with associated symptoms were investigated.

The annual prevalence of migraine in the general population
was reported to be 12% and it was found that the prevalence
was mainly between the ages of 30 and 39 years in studies'?°.
Similarly, the mean age of migraine patients in our study was
found to be 33.25+8.93 years.

While the annual and lifetime prevalence of migraine is 18%
and 339%, respectively, in women, this rate is 6% and 13%,
respectively, in men. Migraine, which is three times more
common in women, was found to have a female/male ratio of
approximately 4 in our study?"

Migraine is a disease in which a genetic background and
environmental and lifestyle factors are combined. About 70%
of migraine patients have first-degree relatives with a history
of migraine, and it has been reported that the risk of migraine
increases fourfold in the relatives of patients with aura®.

Our study found that 56% of the patients had a history of
migraine in their first-degree family members. Although
the prevalence of migraine is higher in women, it has been
reported that the genetic predisposition in men is similar or
higher than in women?®. Again, in a recent study, monthly
migraine frequency was associated with genetic predisposition
only in men?%. Although the number of male patients was less
in our study, family history was found in similar rates (55.3%
and 56.6%) in males and females.

In patients with migraines, the presence of aura generally
associated with brainstem dysfunction is seen in approximately
one-third of patients??. In our study, 46% of patients with
migraines were found to have an aura. Our study observed that
the mean age and duration of disease diagnosis of migraine
patients with aura were higher than those without aura. It is
thought that this difference may be related to the fact that
people with long-term illness better recognize the nature and
auras of the disease over time. No significant difference was
found between Hb, RDW, and SII values between migraine
patients with and without aura in our study.

Itis known that there are hyperintense lesions in the subcortical
and white matter that do not cause any clinical symptoms in
brain MRI examinations of migraine patients. In our study,
hyperintense involvement in migraine-associated white matter
was observed in 38% of brain MRI. It was reported as 43.1%
in a recent study and 32% in the study of Zhang et al.?>%.

Methodological differences in studies are thought to alter the
results. Age, presence of aura, the severity of headache, and
duration of migraine have been reported to be risk factors for
the development of white matter hyperintensities?®. Although
there was no significant difference in these risk factors in
our study, it was found that the frequency of attacks was
significantly higher in those with MRI hyperintense lesions
than those without. In addition, the relationship between the
presence of hyperintense lesions in MRI and the elevation of
RDW suggests that RDW may be a marker for the presence of
lesions.

Migraine and anemia are two common diseases that can be
seen in young people, and a clear relationship between them
has not been defined. In a study, the Hb level measured in
migraine attacks was found within normal limits, and no
significant difference was found with the control group?.
On the other hand, it was shown that Hb values measured
during the non-attack period were lower in migraine patients
compared to healthy control, and in a study consisting of
100 patients in which patients were evaluated during an
attack, it was shown that Hb values significantly decreased
during an acute migraine attack™'. In our study, Hb and
RDW values were found to be significantly higher in migraine
patients compared to the control group (p=0.03 and p<0.001,
respectively). RDW, which indicates erythrocyte distribution
width and shows anisocytosis, is expected to increase in cases
of decreased Hb and iron deficiency. However, we think that
the expected relationship between Hb and RDW may not have
been observed since iron parameters were not evaluated in our
study, and multifactorial reasons may affect the results.

A population-based, large cross-sectional study showed that
migraine prevalence was lower in 2385 women, especially in
patients with Hb values below 11.5 g/dL?. In society, low Hb
levels are already more common in females?. In our study,
when women and men in the migraine and healthy control
groups were compared within themselves, as expected in
both groups, the Hb level was found to be low, and the RDW
level was higher in women than in men. Also, in correlation
analyses, no relationship was found between Hb and RDW
values of migraine patients and clinical characteristics (pain
frequency, migraine diagnosis time, pain severity, nausea,
vomiting, photo-phonophobia).

Itisthoughtthatplateletactivation maybeincreased in patients
with migraines, and this may be a part of sterile neurogenic
inflammation in migraine etiology®. One study revealed that
the platelet level was increased in migraine patients compared
to controls™. On the other hand, some studies do not show a
statistically significant difference in platelet levels in adult and
pediatric migraine patients than in controls'?®". In our study,
when the migraine and control groups were compared, platelet
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values were significantly higher in patients diagnosed with
migraines than in the control group (p=0.002). In addition, in
our study, when migraine patients were compared in terms of
gender, platelet value was found to be significantly higher in
women compared to men, but no significant difference was
observed between men and women in the control group. These
data suggest that platelets may play a role in the inflammatory
vascular process in the pathogenesis of migraine, which may
be more pronounced, especially in women.

Sl is a parameter for clinical worsening and invasive ventilation
support in Coronavirus disease-2019 disease®?. In evaluating the
risk of major cardiovascular events in coronary artery disease,
it was found to be prognostically significant in many types of
cancer5®, No study evaluating the systemic inflammatory index
related to headache or migraine was found.

In our study, the Sl value was significantly higher in women
with migraine than in men. No similar difference was found
between men and women in the control group. It was found
that female gender was associated with high SII value only in
the presence of migraine. It suggests that high Sll values may
lead to a diagnosis of migraine in women although not in all
migraine patients, especially in women with a more common
disease. The absence of similar changes in male patients may
be related to the low number of male patients in our study.
Studies involving larger patient populations are needed.

Lymphocyte values were significantly higher in patients
diagnosed with migraine than controls. It is expected that
there is a neurogenic inflammation in migraine and neutrophils
increase while lymphocytes decrease in inflammation. However,
contrary to expectations, lymphocyte counts were found to
be high in migraine patients in our study. This result may be
related to taking blood samples during the inter-attack period,
not during an attack.

Inflammatory markers were also expected to be higher in
patients with MRl lesions, with the prediction that white matter
lesions that can be seen in brain MRI in migraine patients are
caused by inflammation. A study has shown that white matter
lesions on MRI are seen more frequently in patients with a
higher neutrophil/lymphocyte ratio'. However, no significant
relationship was found between laboratory parameters such as
neutrophil, lymphocyte, thrombocyte, and Sl values and MRI
lesions in our study.

When the neutrophil/lymphocyte ratio, which is considered an
inflammation marker, is considered during the attack period of
migraine patients, it was significantly higher'?” but the same
relationship could not be demonstrated in the period between
attacks'. Our study concluded that inflammation markers
were not high because the patients were evaluated in the
outpatient clinic during or outside the attack.
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In the relationship between migraine and RDW, inflammation
and oxidative stress play a role by changing iron metabolism.
The erythrocyte half-life is shortened, and the response of the
bone marrow to erythropoietin decreases. It was reported that
there is a positive correlation between RDW inflammation and
cytokines®2*, In our study, it should be considered that it can
be used in diagnosis and prognosis because the RDW level was
significantly higher in both migraine patients compared to
controls and MRI positive patients compared to MRI negative
ones.

As shown and expected in previous studies, it is found that
smokers have higher Hb levels and lower platelet levels®. In
our study, the mean age of patients with systemic diseases
was higher, and the frequency of systemic diseases such as
diabetes and hypertension increased with age, which supports
this finding.

Study Limitations

The study's limitations are its retrospective nature, failure to
obtain laboratory values during a migraine attack, and failure
to look for concurrent inflammatory cytokines.

CONCLUSION

In our study, we could not find a significant relationship
between the clinic and MRI lesions and SII, but we found that
Sl significantly increased in the control group, especially in
female patients compared to men. This result has revealed
that studies in which SII can provide more guidance in the
diagnosis of female patients and/or with more male patients
are needed. We have found that RDW and thrombocyte
elevation in blood parameters may be much more significant
than Hb and lymphocytes in migraine patients. The presence of
RDW correlation with MRI lesions suggested that RDW could
guide in diagnosis, follow-up, and prognosis.

Since our study was conducted in the inter-attack period,
there is a need for comprehensive studies to be conducted by
including more cases that look for similar blood parameters
during the attack period and compare with each other.
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The Role of Uterine Artery Pulsatility and Resistance Index in
Detection of Pre-invasive Cervical Lesions

Preinvaziv Servikal Lezyonlarin Saptanmasinda Uterus Arter Pulsatilite ve Rezistans
Indeksinin Rolii

©® Mine DAGGEZ, ® Cem YENER?2
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ABSTRACT

Aim: Our aim was to evaluate the diagnostic strength of uterine arteries (UA) pulsatility index (PI) and resistance index (RI) in the detection of
pre-invasive cervical lesions.

Materials and Methods: Data were prospectively collected from a total of 225 patients who were diagnosed with cervical intraepithelial neoplasia
(CIN) 1 (Group 1) (n=75) and CIN-2/3 (Group 2) (n=75) by colposcopy-guided cervical biopsy previously and from patients with normal cytology
assigned as control (Group 3) (n=75). Pl and RI of UA were determined by Doppler sonography and the results were compared among the groups.

Results: The mean UA-PI values were found to be 2.52+0.9, 2.51+0.9, and 2.53+0.3 in Group 1, 2, and 3, respectively. The mean UA-RI values were
observed as 0.83+0.7, 0.81+0.25, and 0.84+0.1 in Group 1, 2, and 3, respectively. However, UA-PI and UA-RI values were not significantly different
among the groups (p>0.05).

Conclusion: Pl and Rl values are decreased with CIN lesions. Nevertheless, the difference is not large enough to implement these values in current
cervical cancer screening program.

Keywords: Cervical intraepithelial neoplasia, Doppler ultrasonography, pulsatility index, uterine artery

0z
Amag: Preinvaziv servikal lezyonlarin saptanmasinda uterus arter (UA) pulsatilite indeksi (PI) ve direng indeksinin (RI) tanisal gliciiniin incelenmesidir.

Gereg ve Yontem: Kolposkopi esliginde servikal biyopsi ile servikal intraepitelyal neoplazi (CIN) 1 (Grup 1) (n=75), CIN-2/3 (Grup 2) (n=75) tanisi
alan toplam 225 hastadan prospektif olarak veriler toplandi. Sitolojisi normal olan hastalar kontrol (Grup 3) (n=75) olarak ¢alismaya dahil edildi.
UA'larin Pl ve RI degerleri Doppler sonografi ile dl¢lldii ve sonuclar gruplar arasinda karsilastirildi.

Bulgular: UA-PI ortalama degerleri Grup 1, 2 ve 3'te sirasiyla 2,52+0,9, 2,51+0,9 ve 2,53+0,3 olarak bulundu. UA-RI ortalama degerleri ise Grup
1, 2 ve 3'te sirasiyla 0,83+0,7, 0,81+0,25, 0,84+0,1 olarak gozlendi. Ancak UA-PI ve UA-RI degerleri gruplar arasinda anlamli farklihk gostermedi
(p>0,05).

Sonugc: Pl ve Rl degerlerinin CIN lezyonlarinda daha disiik oldugu gdzlendi. Bununla birlikte, bu fark mevcut rahim agzi kanseri tarama programinda
bu degerleri uygulayacak kadar istatistiksel agidan buyiik degildir.

Anahtar Kelimeler: Servikal intraepitelyal neoplazi, Doppler ultrason, pulsatilite indeks, uterus arter
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INTRODUCTION

Cervical cancer is the fourth most common cancer in women
worldwide'. Latterly, the exquisite steps in diminution cervical
cancer mortality have been observed with the onset and
implementation of screening programs. Paramount approaches
have also occurred in the diagnosis and treatment of cervical
cancer? Screening for cervical cancer has assuredly gave rise
to a drop in cervical cancer incidence and mortality in many
countries®.

Cervical intraepithelial neoplasia (CIN), also known as cervical
dysplasia, is the abnormal growth of cells on the surface of
the cervix which can likely advance to cervical cancer®. An
abnormal Pap smear result can necessitate an endorsement for
colposcopy of the cervix. A biopsy is employed of any ominous
regions and CIN can be detected subsequently. According to
patients age, human papillomavirus (HPV) positivity or lesion
type, it may be followed or treated by various surgical methods
such as LEEP and cold knife conization afterwards®.

Doppler ultrasonography of the fetoplacental circulation
is highly used in daily practice of obstetricians®. The use of
Doppler ultrasound as an appliance for screening/prediction
of preeclampsia is recommended’. It was demonstrated that
Doppler ultrasound is a valuable and decent predictor of
ovarian malignancies®. In addition, using Doppler ultrasound
for the pre-treatment evaluation of cervical cancer is
increasing eventually®.

In the present study, our aim was to evaluate the discriminative
role of uterine artery (UA) Doppler in the detection of cervical
intraepithelial lesions.

MATERIALS AND METHODS

This prospective study was conducted at the Gynecologic
Oncology Outpatient Clinic at Tekirdag City Hospital. The study
was approved by the Tekirdag Dr. ismail Fehmi Cumalioglu
State Hospital of Local Institutional Ethics Committee (protocol
no: 2022/002, date: 04.11.2022). A total of 225 patients were
divided into 3 groups. Group 1 represented patients with CIN
1 (n=75), Group 2 included patients with CIN 2-3 (n=75) and
Group 3 consisted of patients without cervical pathology as
control (n=75). Our exclusion criteria were non-Caucasian
ethnics, age <21 and >50 years, body mass index (BMI) <18
or >28 kg/m?, previous preeclampsia history, hysterectomized
patients, history of any vaginal medical application or oral
contraceptive use, cervical conization, embolization of the
UAs and previous administration of chemo-radiotherapy.
Postmenopausal patients or the ones in the menstrual and
gestational period were also excluded from the study. Data
were prospectively collected including age, parity and BMI.

All measurements were acquired by the same sonographer
(CY.) with experience in Doppler ultrasound to avoid inter-
observer variability. In all cases, Hitachi ARIETTA 60 (Aloka
Medical, Ltd. Tokyo, Japan) transvaginal probe (4-9 MHz) with
Doppler capability was utilized. For the assessment of UA,
patient was placed in the lithotomy position, with her bladder
empty in mid-luteal phase. The probe was moved laterally until
the paracervical vascular plexus was seen, and the UA was
identified at the level of the internal cervical os. The pulsatility
index (P1) and resistance index (RI) was calculated when at
least three identical waveforms were acquired (Figure 1).

Statistical Analysis

Statistical Package for Social Sciences (SPSS) 25 (SPSS, Chicago,
I, USA) Windows package program was applied for statistical
analysis. Descriptive statistical methods (mean, standard
deviation) were used when evaluating study data. The Mann-
Whitney U test was employed to compare differences between
two independent groups when the dependent variable was
either ordinal or continuous, but not normally distributed. The
Kolmogorov-Smirnov test and the Shapiro-Wilk test were used
to investigate the conformity of the variables to the normal
distribution. Differences were defined as significant for p<0.05.

RESULTS

In the present study, there was no statistically significant
difference between Groups 1, 2 and controls in terms of age,
BMI, and parity (Table 1).

HAT-355 _R:5.00 BG:50 BD:76 214214
w5 2P TNaES 1Sa] sl
og) PSV: 55.3cm/s EDV:  7.5cm/s

Figure 1. Transvaginal Doppler ultrasound examination
of uterine artery is depicted. The uterine artery loop is
located in a paracervical section, and at least three identical
waveforms are recorded
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Table 1. Characteristics of the patients

Group 1 and 2 (n=150) Group 3 (n=75) p
Age (year) 36.4+91 35.8+82 0.758
BMI (kg/m?) 25.94+12 26.45+34 0.676
Parity 2 (0-6) 3(1-7) 0.240
n: Number, BMI: Body mass index

Table 2. Comparison of Doppler indices of Group 1 and Group 2

Group 1 (n=75) Group 2 (n=75) p
UA-PI 2.52+0.9 2.51+0.9 0.778
UA-RI 0.83+0.7 0.81+0.25 0.686

n: Number, UA-PI: Uterine artery pulsatility index, UA-RI: Uterine artery resistance index

Table 3. Comparison of Doppler indices of Group 1 and Group 3

Group 1 (n=75) Group 3 (n=75) p
UA-PI 2.52+0.9 2.53+0.3 0.869
UA-RI 0.83+0.7 0.84+0.1 0.810

n: Number, UA-PI: Uterine artery pulsatility index, UA-RI: Uterine artery resistance index

Table 4. Comparison of Doppler indices of Group 2 and Group 3

Group 2 (n=75) Group 3 (n=75) p
UA-PI 2.51+0.9 2.53+0.3 0.450
UA-RI 0.81+0.25 0.84+0.1 0.388

n: Number, UA-PI: Uterine artery pulsatility index, UA-RI: Uterine artery resistance index

The mean UA-PI values were found to be 2.52+0.9, 2.51+0.9,
and 2.53+0.3 in GroupT, 2, and 3, respectively. The mean UA-
RI values were observed as 0.83+0.7, 0.81+0.25, and 0.84+0.1
in Group 1, 2, and 3, respectively. There was no statistically
significant difference among the groups in terms of UA-PI
(p>0.05).

Regarding to UA-PI, we did not detect considerable differences
among the groups (p>0.05) (Table 2-4).

DISCUSSION

In our study, UA-PI values were compared among the groups
that were similar in terms of age, BMI and parity and no
statistically significant difference was found. As the grade
of CIN increased, UA-PI and UA-RI was observed to be lower
due to increasing vascularization, but this was not statistically
significant.

This is the second study to our knowledge investigating the
use of Doppler ultrasound indices in CIN lesions. Dogan et
al.”® investigated the diagnostic strength of UA and cervical
vascularity by itself or in association with HPV DNA testing
and with cytology. They found that using the Doppler indices
of UA and cervical arteries was indecisive in discerning CIN-I
or above lesions in the early phases, which is compatible with
our study.
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Transvaginal and transrectal ultrasound is commonly applied
to ascertain the characteristics of the cervical tumor'.
Adding advanced techniques in ultrasound has increased
the implementation of ultrasound for cervical cancer in
clinical settings. If performed by well-trained gynecologists,
ultrasound may give substantially precise information
especially on tumor detection and local tumor extension®.
Finally, ultrasound, besides being faster, radiation-free and
non-invasive, is a broadly available imaging technique with
lower cost compared to others. High-frequency ultrasound
may provide comprehensive delineation of any cervical tumor,
particularly when the probe is placed proximal to the tumor
transvaginally and transrectally'. Even though, sensitivity was
low when combined with other screening methods, evaluating
the Pl and Rl of UA and cervical arteries may still stimulate
experts given the fact that increased vascularization and thus
lower Rl and Pl is attributed to cervical cancer and they may
serve as a prognostic factor'. Lower Pl and RI levels should
alert the clinicians and meticulous investigation should be
warranted.

Putting the vascularity index of cervical preinvasive and invasive
lesions in the diagnostic algorithm to evaluate the diagnostic
efficiency of a 3-step screening approach (cytology, HPV based
testing and vascularity index) has recently been investigated. It
is shown that to combine 3D vascular findings of a tumor with
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cytology and HPV-testing essentially enhances the precision
of screening for cervical cancer'. The characteristics of the
cervical blood flow in healthy controls and in the ones with
precancerous lesions or invasive cancers were studied by
employing 3D power Doppler ultrasound findings, including
the intensity of flow at the time of volume acquisition, the
number of vessels within the volume of interest (VI), and both
blood flow and vascularization'. All of these indices were
quite higher in the group with cervical lesions, compared to
the controls. The VI was also higher in advanced staged cervical
cancer patients compared to less advanced ones. Cervical
cancer screening could evolve by adding vascular indices
obtained by ultrasound to the algorithm, especially in women
of reproductive age, to refrain overdo use of LEEP or conization
procedures and this approach may be apparently beneficial.

The strength of our study is that all ultrasonographic
measurements were performed by the same gynecologist, a
factor that may have animpacton inter-observer reproducibility
and the patient number compared to the previous study.

Study Limitations

The most important limitation of our study is that it was
conducted in a single center and with a relatively small number
of patients.

CONCLUSION

In our research, we noticed that Pl and Rl values were decreased
with CIN lesions. Nevertheless, the difference is not large
enough to implement these values in current cervical cancer
screening program. Hence, future studies with larger number
of participants are needed to improve cervical cancer screening
with ultrasound, and further studies are indispensable to
provide reference values for Doppler ultrasound indices in
cervical lesions and utilization of the tool to determine the
vascularity of cervical lesions.
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Production of 3D-Printed Ribs with a Novel Material (Nylon 680
Co-Polymer) for Chest Wall Reconstruction on a Pig Model:
Preliminary Results of an Experimental Study

Domuzlarda Gogus Duvarr Rekonstriiksiyonu icin 3D Printer ile Kaburga Uretimi: Yeni Bir
Malzeme (Nylon 680 Co-Polymer) Deneysel Galismanin Preliminer Sonugclari
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ABSTRACT

Aim: Three-dimensional (3D) printing has gained popularity among all fields of science in recent years. New research studies about the utilization
of 3D printing in the medical field, in terms of medical devices and implants, have been published recently. We tried to adapt this technology into
thoracic surgery by implanting 3D produced ribs following chest wall resection with a novel material called Nylon 680 Co-Polymer. We, hereby,
present the preliminary results of this experimental study.

Materials and Methods: We ordered multi detector computerized tomography of the chest for 2 pigs. We measured the area that we planned
to resect on chest wall and used the data for printing custom-made rib for the reconstruction of the resected area. Then, we produced ribs with
a USA Food and Drug Administration approved material called Nylon 680 Co-polymer (Taulman 3D, Saint Peters, MO, USA) by using 3D printer
(Afinia H480, Chanhassen, MO, USA). Pigs were operated under general anesthesia and the resected areas were reconstructed with custom-made
3D printed ribs.

Results: One of the pigs passed away due to myocardial infarction while waking up from anesthesia. We followed up the other pig for 45 days. Then,
we sacrificed the animal and resected the operated part for histopathological evaluation. Histopathologic evaluation revealed moderate chronic
inflammation with few giant cells containing pigmented foreign bodies.

Conclusion: Although we need more studies, it is an important step for adapting 3D-printing into thoracic surgery. Additionally, it is important to
identify a potential new material (Nylon 680 Co-polymer) for the future studies. We can use this new material for 3D-printed implant and mesh
production, which enables us to produce custom-made products with lower cost in shorter time.

Keywords: 3D printing, thoracic surgery, Nylon 680 Co-polymer, chest wall resection and reconstruction, novel technology

0z
Amag: Ug boyutlu (3D) baski son yillarda tiim bilim dallari arasinda popiilerlik kazanmistir. 3D yazicilarda kullanilabilen Nylon 680 Co-polymer adli

yeni bir malzeme ile kaburga Ureterek, domuzlarda gogiis duvari rekonstriiksiyonu icin kullanmayr amagladik. Bu yeni malzeme ile gerceklestirilen
deneysel calismanin 6n sonuclarini sunmaktayiz.

Gerec ve Yontem: Gogiis duvarinda rezeke etmeyi planladigimiz iki domuza cok kesitli bilgisayarli toraks tomografisi cektirerek rezeke edecegimiz
alani olctiik. ABD Gida ve ila(; Dairesi onayli Nylon 680 Co-Polymer (Taulman 3D, Saint Peters, MO, ABD) ile 3D yazici kullanarak kaburgalar
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uirettik (Afinia H480, Chanhassen, MO, ABD). Denekleri opere ederek gogtis duvari rezeksiyonu sonrasi yeni Uretilmis kaburgalar ile g6giis duvari
rekonstriiksiyonu gerceklestirdik.

Bulgular: Deneklerden bir tanesi anesteziden uyanirken miyokard enfarktiisii nedeniyle kaybedildi. Diger domuz 45 giin boyunca, deney hayvanlari
icin barinak olan merkezde 45 giin boyunca takip edildi. Sonrasinda sakrifiye edildi ve opere edilmis olan alan histopatolojik inceleme icin rezeke
edildi. Histopatolojik degerlendirme, pigmente yabanci cisimler iceren dev hiicreler ve orta derecede kronik enflamasyon olarak yorumlandi.
Sonug: Bu calisma 3D yazici teknolojisinin gogis cerrahisi alaninda kullanimi acisindan dnemlidir. Ayrica yeni bir malzeme olan Nylon 680 Co-
polymer'in tanimlanmasi yeni bir calisma alani olusturmaktadir. Bu yeni malzeme ile hastalara 6zel tasarlanmis implantlar veya mesler kisa siire
icinde tiretilebildigi gibi cok daha ucuza mal edilebilecegi 6n goriilmektedir.

Anahtar Kelimeler: 3D baski, gogus cerrahisi, Nylon 680 Co-polymer, goglis duvari rezeksiyon ve rekonstriksiyonu, yeni teknoloji

INTRODUCTION

Three-dimensional (3D) printing has gained popularity among
all fields of science in recent years'. New research studies
about the utilization of 3D printing in medical field in terms of
medical devices and implants for the body have been published
recently. 3D printing gained attraction also in pharmaceutical
field, illustrated by USA Food and Drug Administration
(FDA) approval of 3D-printed drug product in August 2015.
Owais et al.® produced mitral annulus by 3D printing using
echocardiographic data and experienced the potential use in
cardiac surgeries. Thawani et al.® presented a 3D-printed model
of arteriovenous malformation and demonstrated arterial and
venous phases separately. Moreover, in orthopedic field, use
of this technology in the aspect of surgical view is getting
much more popular. Zhang et al.” constructed a 3D-printable,
bioceramic articular spacer assembly and used it in arthroplasty
surgeries. In addition, Mulford et al. published a review article
for defining current and future applications used in orthopedic
surgery.

Surgical management of chest wall defects after oncological
resection is a common situation in thoracic surgery.
Management of this entity requires creativity and flexibility.
The material used for the reconstruction of the chest wall can
vary from mesh, methyl methacrylate to prosthetic systems
like titanium plates or bars®".

We tried to adapt this technology into thoracic surgery by
using Nylon 680 Co-polymer, which is a novel material with
lower cost.

MATERIALS AND METHODS

The research was reviewed and approved by Acibadem
University Local Ethics Committee for Animal Experiments
(ACU-HADYEK), istanbul, Turkey (decision no: 2015/17, date:
02.03.2015). This research supported by the Scientific and
Technological Research Council of Turkey (TUBITAK-1155797).

All animals received care formulated by the National Society
for Medical Research and the Guide for the Care and Use of

Laboratory Animals prepared by National Academy of Sciences
and published by the National Institutes of Health, NIH
publication no. 80-23, revised 1985.

The mean body weight of two male domestic pigs was 32.5
kg and the mean body surface was 1.02 m% Multidetector
computerized tomography (MDCT) scans of the thorax were
performed and 3D reconstruction images were developed for
better evaluation (Figure 1). We planned to perform 5 cm
incisions in the midaxillary line and 5 cm partial resection of
the 5™ ribs (Figure 2). Measurements of the resection were
made by using MDCT and all data were transferred to AutoCAD
software system (Autodesk, Inc. California, USA). All mesh
models were produced by AutoCAD.

We used the data for printing custom-made rib for replacing
the resected part. We produced ribs in different size with
Nylon 680 Co-polymer/FDA approved material (Taulman 3D,
Saint Peters, MO, USA) by using 3D Printer (Afinia H480,
Chanhassen, MO, USA). The 3D-printed implants were sterilized
with ethylene oxide.

Pigs were operated at Acibadem University Center of Advanced
Simulation and Education (CASE) Laboratories, istanbul,
Turkey. General anesthesia was induced with intravenous
ketamine (1 mg/kg per body weight) and propofol (4.0 mg/kg
per body weight), and was maintained by volatile anesthetics
(isoflurane 1.5-2.5%). The animals were equipped with a
femoral arterial catheter and rectal probe for hemodynamic,
thermal monitoring and five-lead electrocardiogram.

We made a 5 cm incision in the midaxillary line and performed
5 cm rib resection for both animals. 3D-printed custom-made
Nylon 680 Co-polymer rib was implanted into the resected
area and stabilized with 2-0 polypropylene sutures on both
margins. We checked the rib for stabilization and closed the
anatomical structures according to proper anatomical manner.

Animals were wakened up from anesthesia and weaned off
the mechanical ventilator. One of the animals passed away
during the wakening up period due to a possible myocardial
infarction. Second animal recovered uneventfully.
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Figure 1. Multidetector computerized tomography scans and 3D reconstructed images of the animal before reconstruction

3D: Three-dimensional

Figure 2. Procedure was performed under general anesthesia with a 5 cm incision

RESULTS

The animal received care for 45 days. He was followed up
every day by one of the members from the research team.
General condition, weight and appetite of the animal were
recorded daily on regular basis. The pig was sacrificed on the
45™ postoperative day and operated chest wall was resected
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totally. Specimen was delivered to the Marmara University
Department of Pathology for histopathologic evaluation.

Tissue samples of implanted area were fixed in 10% formalin
and processed for paraffin embedding. Sections of 4-5 pm
thickness were processed for microscope slides. Slides were
stained with hematoxylin and eosin. Histopathologic evaluation
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Figure 3. Histopathological evaluation showed moderate chronic inflammation with few giant cells containing pigmented foreign
bodies. A) Chronic inflammation. B) Giant cells with pigmented foreign bodies in polarized light (blue arrow)

revealed moderate chronic inflammation with scattered giant
cells. In polarized light, a few giant cells containing foreign
bodies were observed (Figure 3).

One cartridge of Nylon-Co polymer weighs almost one
kilogram, and it costs only 30 USD. Although total expense
depends on the size of the implant, it is much more affordable
than the regular implants produced with existing materials.

DISCUSSION

3D printing is a novel technology, and it is getting more
involved in every scientific field each day. It is very important
to adapt this technology in all fields of medicine. Especially
in surgical branches, it is a valuable prospect in terms of
medical devices, implants, and retractors. Couple of studies
were published regarding the usage of 3D printing in thoracic
surgery. Kurenov et al.”? published their data about 3D-printed
pulmonary artery models for patients receiving regional
lung chemotherapy. They declared that 3D rapid prototyping
allowed the replication of sophisticated anatomical structures
that could be used to facilitate anatomic study, surgical
planning, and device development. Biglino et al.”® published
an article about experimental cardiovascular modeling by 3D
printing with a new rubber-like material for compliant arterial
phantoms for in vitro studies and device testing. 3D-printed
models save time in surgery planning as much as two thirds and
help visualize complex pre-operative anatomical structures'.
In thoracic surgery, 3D printing is being used to assess the
invasion of vital structures by tumors and to assist in diagnosis
and treatment of upper and lower airway diseases'". This

technology provides a great opportunity to new technological
developments and could be a game-changer in the surgical
field'. By this technology, we can produce any kind of devices
within the limits of our creativity. We can produce different
types of custom-made surgical materials by ourselves with
low cost in shorter time. Although we need more studies, this
research is an important step for adapting 3D printing into
thoracic surgery.

Study Limitations

Sample size is one of the limitations of the study. We need
more studies with larger sample size to move into next steps.
We did not compare the histopathologic results with the
control group operated with the standard approved implants
used in chest wall reconstruction. This is the second limitation
of the study, but this study declares the preliminary results.
In the light of these data, we can organize studies with larger
sample size including control groups. This study is one of the
pioneer data declaring the usage of implants with new material
directly produced by 3D printing in thoracic surgery field.
3D printing technology is affordable and accessible, which
mostly makes it possible to create accurate anatomic models,
represents a new tool in thoracic surgery. These advances could
aid physicians to personalize treatment approaches, improve
surgical techniques, and reduce morbidity and mortality.

CONCLUSION

The application of 3D-printed materials enables precise
planning for surgical procedures necessitating reconstruction
or replacement. Although there has been progressin application
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part of this technology, there are still limited data about the
use and identification of new materials providing benefit in
cost. We believe that the application of this new material in
3D-printing is going to help us for rapid prototyping with a
lower cost for reconstruction in thoracic surgery in the future.
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The Clinical Outcomes of Ultrasonography Usage in Percutaneous
Dilatational Tracheostomy in the Intensive Care Unit:
A Retrospective Trial

Yogun Bakim Unitesinde Perkitan Dilatasyonel Trakeostomide Ultrasonografi Kullaniminin
Klinik Sonuglarr: Retrospektif Bir Galisma

@ Onur BARAN, ® Ayhan SAHIN, ® Makbule Cavidan ARAR

Tekirdag Namik Kemal University Faculty of Medicine, Department of Anesthesiology and Reanimation, Tekirdad, Turkey

ABSTRACT

Aim: Preprocedural ultrasonographic examination of the upper airway anatomy is an effective method for deciding on a tracheostomy procedure,
such as percutaneous or surgical tracheostomy. We aimed to compare the effects of superficial cervical plexus block (CPB) with translaryngeal block
with those of local anesthesia infiltration to the incision site for percutaneous tracheostomy in terms of hemodynamic parameters, gag reflex,
and anesthetic requirement. In addition, we evaluated the effect of preprocedural ultrasonography assessment compared with that of anatomical
landmark examination in terms of reducing the risk of procedure-related complications.

Materials and Methods: A total of 148 patients aged at the range of 18-99 years, who were indicated for percutaneous tracheostomy in the
intensive care unit, were enrolled in the study. The data intended for this study were obtained from the hospital's electronic patient database
through retrospective scanning between 2018 and 2022. Patients who underwent ultrasonography for the evaluation of the related anatomical
structures and superficial CPB with a translaryngeal block were assigned to the ultrasonography group (n=74), whereas those who underwent an
anatomical landmark technique and local anesthetic infiltration to the procedure site were assigned to the traditional group (n=74).

Results: The patients’ age and sex distributions did not differ significantly between the traditional and ultrasonography groups (p>0.05). In the
ultrasonography group, the preprocedural, midprocedural, and postprocedural heart rates were significantly higher than in the traditional group
(p<0.05). In the ultrasonography group, the mean preprocedural arterial pressure decreased significantly during and after the procedure (p<0.05).
The mean arterial pressure decreased during the procedure and the postprocedural arterial pressure was significantly higher (p<0.05) in the
ultrasonography group than in the traditional group.

Conclusion: Although ultrasonography-guided percutaneous tracheostomy takes more time to perform than traditional anatomical landmark
percutaneous tracheostomy, we claim that the procedure is much safer and provides better clinical outcomes.
Keywords: Percutaneous dilatational tracheostomy, intensive care unit, superficial cervical plexus block, translaryngeal block

0z
Amac: Ust hava yolu anatomisinin islem 6ncesi ultrasonografik muayenesi, perkiitan veya cerrahi trakeostomi gibi bir trakeostomi prosediiriine
karar vermede etkili bir ydntemdir. Perkiitan trakeostomi igin yiizeyel servikal pleksus blogu (SPB) ile translaringeal blogun; insizyon bdlgesine lokal
anestezi infiltrasyonu ile hemodinamik parametreler, 6§iirme refleksi ve anestezik gereksinimi acisindan etkilerini karsilastirmayi amacladik. Ek
olarak, islemle ilgili komplikasyon riskini azaltma agisindan islem dncesi ultrasonografi degerlendirmesinin etkisini anatomik isaret noktasi yontemi
incelemesiyle karsilastirdik.

Gerec ve Yontem: Yogun bakim iinitesinde perkiitan trakeostomi endikasyonu olan 18-99 yas araligindaki 148 hasta ¢alismaya alindi. Bu ¢alismaya
yonelik veriler, hastanenin elektronik hasta veri tabanindan 2018-2022 yillari arasinda retrospektif tarama yoluyla elde edildi. llgili anatomik
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yapilarin degerlendirilmesi icin, ultrasonografi ve translaringeal blok ile ylizeyel SPB yapilan hastalar ultrasonografi grubuna (n=74), anatomik isaret
noktasi yontemi ve prosediir bélgesine lokal anestezik infiltrasyonu uygulananlar geleneksel gruba (n=74) dahil edildi.

Bulgular: Hastalarin yas ve cinsiyet dagilimlari, geleneksel ve ultrasonografi gruplari arasinda anlamli farklilik géstermedi (p>0,05). Ultrasonografi
grubunda, islem 6ncesi, islem ortasi ve islem sonrasi kalp hizlari, geleneksel gruptakinden anlamli olarak daha ytiksekti (p<0,05). Ultrasonografi
grubunda islem Gncesi ortalama arter basinci islem sirasinda ve sonrasinda anlamli olarak azaldi (p<0,05). Ortalama arter basinci islem sirasinda
azaldi ve islem sonrasi arter basinci ultrasonografi grubunda geleneksel gruba gore anlamli derecede yiksekti (p<0,05).

Sonug: Perkiitan trakeostominin ultrasonografi rehberliginde uygulanmasi, geleneksel anatomik isaret yontemi ile uygulanmasina gore daha uzun
slirse de islemin ¢cok daha glivenli oldugu ve daha iyi klinik sonuclar sagladigini diistiniiyoruz.

Anahtar Kelimeler: Perkiitan dilatasyonel trakeostomi, yogun bakim Unitesi, ylizeyel servikal pleksus blogu, translaringeal blok

INTRODUCTION

Since its invention by Ciaglia et al.® in 1985, percutaneous
dilatation tracheostomy (PDT) has been commonly performed
by intensivists in intensive care units'2 Even if surgical
tracheostomy is still performed for up to 50% of critically ill
patients, PDT techniques are increasingly used owing to their
easy application and shorter procedure times*. Among these
techniques, multiple dilator tracheostomy, guide wire dilating
forceps tracheostomy, translaryngeal tracheostomy, and newer
techniquessuch assingle-step dilation tracheostomy, rotational
dilation tracheostomy, and balloon dilation tracheostomy are
preferred in clinical practice®.

A superficial cervical plexus block (CPB) is easy and efficient
to apply and provides satisfying anesthesia and analgesia to
the head and neck region®%. As the role of ultrasonography in
regional anesthesia has expanded, CPBs can now be performed
more safely and accurately under ultrasonographic guidance,
which facilitates the identification of various important
landmarks such as muscles, the cervical vertebrae, the large
vessels, nerves, and the cervical fascia®. Superficial CPB is
performed solely or in combination with various brachial
plexus blocks for carotid endarterectomies’, humerus and
clavicula fracture surgeries®®, orthognathic surgery™, and ear
surgeries'.

A translaryngeal block, which aims to block the branches of
the recurrent laryngeal nerve in the cricothyroid region, is
useful for providing topical anesthesia to the distal airway
mucosa'? Ultrasonographic guidance or anatomical landmarks
are preferred for identifying the cricothyroid membrane®.
A translaryngeal block is known to be useful for awake
fiberoptic intubation, but it was also shown to facilitate awake
tracheostomy procedures'. A 22- or 20-gauge needle is used
to deliver the local anesthetic by inserting it perpendicular to
the skin of the patient lying supine, with continuous aspiration
administered simultaneously to penetrate the cricothyroid
membrane. To anesthetize the distal airway mucosa, the local
anesthetic is injected when air bubbles start to appear in the
syringe, and the needle is immediately withdrawn™.
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Preprocedural ultrasonographic examination of the upper
airway anatomy is an effective method for deciding on a
tracheostomy procedure such as percutaneous or surgical
tracheostomy'. Previous studies have demonstrated the
importance of ultrasonographic examination in identifying
the related major and vulnerable anatomical and vascular
structures to reduce complication rates'. Ultrasonography-
guided superficial cervical plexus with translaryngeal block
for percutaneous tracheostomy has been routinely performed
in our clinic for almost 2 years. Prior to the introduction of
this technique to our clinic, we performed all percutaneous
tracheostomy procedures using anatomical landmark
techniques, with analgesia induced with infiltration anesthesia
to the incision site and deep sedation to almost general
anesthesia. We aimed to compare the effects of superficial
CPB with translaryngeal block with those of local anesthesia
infiltration to the incision site for percutaneous tracheostomy
in terms of hemodynamic parameters, gag reflex, and
anesthetic requirement. In addition, we evaluated the effect
of preprocedural ultrasonography assessment compared with
that of anatomical landmark examination in terms of reducing
the risk of procedure-related complications.

MATERIALS AND METHODS

This retrospective study was conducted according to the
ethical principles outlined in the Helsinki Declaration and
the guidelines of good clinical practice and ethical approval
was obtained from Tekirdag Namik Kemal University Non-
Interventional Research Ethics Committee (protocol no:
2022.223.12.01, date: 27.12.2022).

After obtaining the approval from the ethics committee,
among 3.656 patients, 148 patients aged 18-99 years, who
were indicated for percutaneous tracheostomy in the intensive
care unit, were enrolled in the study. The data intended for
this study were obtained from the hospital's electronic patient
database through retrospective scanning between 2018
and 2022. Patients who underwent ultrasonography for the
evaluation of the related anatomical structures and superficial
CPB with a translaryngeal block before the percutaneous
tracheostomy procedure were assigned to the ultrasonography
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group (n=74), whereas those who underwent an anatomical
landmark technique and local anesthetic infiltration to
the procedure site before the percutaneous tracheostomy
procedure were assigned to the traditional group (n=74).

Inour 11-bed mixed tertiary intensive care unit, ultrasonography
has been widely used for interventional procedures and
patient follow-up. We have been using ultrasonography in our
intensive care unit for more than 2 years. Before percutaneous
tracheostomy procedures, we routinely assess the upper airway
anatomy and the cartilages of the larynx and upper trachea,
and perform bilateral superficial CPB with translaryngeal
block to reduce the need for anesthetic drugs and to provide
hemodynamic stability. In the past, our intensive care unit
was not equipped with an ultrasonography device, so local
anesthesia infiltration with deep sedation and general
anesthesia in some cases had to be administered.

The Esaote Mylab Six (Genoa, ltaly) ultrasonography device
with a high-frequency linear probe was used in a midline
longitudinal approach to identify the upper airway anatomical
structures such as the thyroid and cricoid cartilages,
cricothyroid membrane, tracheal rings, and the space between
the tracheal rings for the insertion of the tracheostomy
cannula. After this, the probe was oriented in a transverse
position to ensure the location of the isthmus of the thyroid
tissue and vascular structures at the intervention site. The
probe was then reoriented in a midline longitudinal position to
determine the exact point for the puncture and tracheostomy
incision. The exact point was drawn with a marker pen.

A 14-G intravenous cannula with a plastic cover and the
needle of a 5-mL syringe filled with serum physiologic solution
was inserted in the tracheal lumen, between the first and
second tracheal rings, with continuous aspiration after a 2-
to 3-cm transverse incision. To prevent the puncture of the
endotracheal tube cuff or tube itself, the needle was stopped
immediately when the air in the syringe had aspirated. Leaving
the plastic cannula in place, the needle was withdrawn, and
the guide wire was inserted through the plastic cannula. After
the plastic cannula was removed through the guide wire, a
dilatator was used to expand the puncture point. A Griggs
forceps was inserted through the guide wire after the removal
of the dilator. The subcutaneous tissue and tracheostomy
cannula insertion point were dilated with the Griggs forceps.
The tracheostomy cannula was inserted through the orifice,
and the guide wire and endotracheal tube were removed.
The cuff of the tracheostomy cannula was inflated, and the
location of the cannula was confirmed by auscultation. All PDT
procedures were performed using a percutaneous tracheostomy
kit (Portex, Hythe, Kent, England), and all tracheostomies were
performed in elective conditions by experienced clinicians.

The primary outcome of this study was the evaluation of
the anesthetic drug usage throughout the procedure and
the hemodynamic response stability. Heart rate and arterial
blood pressure were recorded from the medical records of the
intensive care unit patients. The secondary outcomes were the
incidence rates of major and minor complications and gag
reflex. The patients' records were scanned for the following
complications: minor and major hemorrhage during and after
the procedure, subcutaneous emphysema, misplacement
of the tracheostomy cannula, and conversion to surgical
tracheostomy.

Statistical Analysis

Mean, standard deviation, median lowest, highest, frequency,
and ratio values were used in the descriptive statistics of the
data. The distribution of variables was measured with the
Kolmogorov-Smirnov test. The Mann-Whitney U test was used
in the analysis of quantitative independent data. The chi-
square test was used in the analysis of qualitative independent
data, and the Fisher test was employed when the chi-square
test conditions were not met. Statistical Package for the Social
Sciences 28.0 program was used in the analysis.

RESULTS

The mean age of the patients (n=148) was 56.6+20.3 years.
Precise height and weight measurements of all patients were
not evaluated because they could not be obtained from patient
files. Of the patients, 38.5% were male, and 61.5% were female
(Table 1). The complication rates were as follows, regardless of
the technique used to perform the tracheostomy procedures:
the presence of gag reflex (n=45; 30.4%), minor bleeding (n=30;
20.3%), major bleeding (n=12; 20.3%), cannula misplacement
(n=9; 6.1%), and subcutaneous emphysema (n=9; 2%). Of the
patients, 11 (7.4%) were converted to surgical tracheostomy
after undergoing percutaneous tracheostomy (Table 1).

The patients'age and sex distributionsdid notdiffersignificantly
between the traditional and ultrasonography groups (p>0.05). In
the ultrasonography group, the preprocedural, midprocedural,
and postprocedural heart rates were significantly higher than
those in the traditional group (p<0.05). In the traditional
group, no significant differences (p>0.05) were observed in
the midprocedural and postprocedural heart rates compared
with the preprocedural heart rate. In the ultrasonography
group, the midprocedural heart rate showed no significant
difference (p>0.05) when compared with the preprocedural
heart rate. In the ultrasonography group, the preprocedural
heart rate decreased significantly (p<0.05) after the procedure.
No significant differences (p>0.05) in the midprocedural and
postprocedural heart rate changes were found between the
traditional and ultrasonography groups (Table 2).
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Table 1. Demographic, hemodynamic and procedure-specific parameters and complication rates

Minimum Maximum Median Mean+SD / n (%)
Age 18.0 90.0 61.0 56.6+20.3
Male 57 (38.5)
Sex
Female 91 (61.5)
Traditional group 74 (50.0)
Ultrasound group 74 (50.0)
Heart rate (beats per minute)
Pre-procedure 50.0 169.0 95.5 101.1+32.2
Mid-procedure 43.4 170.2 97.0 100.7+33.3
Post-procedure 42.7 172.9 94.2 99.1+32.1
Mean arterial pressure (mmHg)
Pre-procedure 50.0 100.0 72.5 74.4+14.0
Mid-procedure 47.5 108.6 73.6 72.9+14.3
Post-procedure 41.7 115.0 72.0 72.8+15.1
Propofol consumption 0.0 250.0 80.0 98.2+71.2
Opioid consumption 25.0 150.0 75.0 77.5+38.7
Total procedure time (minute) 15.0 90.0 420 45.1+21.4
. (-) 116 (78.4)
Neuromuscular blocking agents use
(+) 32 (21.6)
. : (-) 136 (91.9)
Major bleeding
(+) 12 (8.1)
. . (-) 118 (79.7)
Minor bleeding
(+) 30 (20.3)
(-) 103 (69.6)
GAG reflex presence
(+) 45 (30.4)
() 145 (98.0)
Subcutaneous emphysema presence
(+) 3(2.0)
. (-) 139 (93.9)
Cannula misplacement
(+) 9(6.1)
. . () 137 (92.6)
Conversion to surgical tracheostomy
11 (7.4)
SD: Standard deviation

In terms of preprocedural, midprocedural, and postprocedural group (Figure 1). The use rate of neuromuscular blocking

mean arterial pressures, no significant differences (p>0.05) agents was significantly lower (p<0.05) in the ultrasonography

were revealed between the traditional and ultrasonography
groups. In the traditional group, the changes in the mean
preprocedural arterial pressures during and after the procedure
were not significant (p>0.05). In the ultrasonography
group, the mean preprocedural arterial pressure decreased
significantly during and after the procedure (p<0.05). The
mean arterial pressure decreased during the procedure and
the postprocedural arterial pressure was significantly higher
(p<0.05) in the ultrasonography group than in the traditional
group (Table 2).

The propofol and opioid doses used were significantly lower
(p<0.05) in the ultrasonography group than in the traditional
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group than in the traditional group (Table 2, Figure 2).

The incidence rates of major bleeding and complications,
including subcutaneous emphysema, cannula misplacement,
and conversion to surgical tracheostomy, did not differ
significantly between the traditional and ultrasonography
groups (p>0.05 for all; Figure 3). The incidence rates of minor
bleeding and gag reflex were significantly lower (p<0.05 for
both) in the ultrasonography group than in the traditional
group (Figure 4). However, the procedure time was significantly
longer (p<0.05) in the ultrasonography group than in the
traditional group (Table 2).
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Table 2. Comparison of demographic, hemodynamic and procedure-specific parameters and complication rates between groups

Traditional group Ultrasound group
Mean+SD / n (%) | Median Mean+SD / n (%) | Median p
Age 53.6+21.2 54.0 59.6+19.1 62.5 0.091 m
Male 23 (31.0) 34 (45.9)
Sex 0.063 x
Female 51 (69.0) 40 (54.1)
Heart rate (beats per minute)
Pre-procedure 94.2+30.0 90.5 108.1+33.2 101.5 0.011 "
Mid-procedure 93.5+32.0 85.6 107.9+33.1 100.8 0.008 "
Post-procedure 93.4+31.1 92.2 104.8+32.2 98.5 0.033 "
Change according to pre-procedure
Mid-procedure -0.68+8.98 -1.50 -0.14+3.27 0.00 0.268 "
Intra-group change p 0.296" 0.821%
Post-procedure -0.86+8.93 -2.00 -3.28+1.05 -3.00 0.154 "
Intra-group change p 0.347" 0.000"
Mean arterial pressure (mmHg)
Pre-procedure 74.0+14.0 72.0 74.8+14.0 74.0 0.721 "
Mid-procedure 74.7+15.1 74.8 71.1£13.3 70.3 0.195 "
Post-procedure 75.0+16.2 75.2 70.7+13.7 69.8 0.116 "
Change according to pre-procedure
Mid-procedure -0.68+8.98 -1.50 -0.14+3.27 0.00 0.000 "
Intra-group change p 0.279" 0.000"
Post-procedure -0.86+8.93 -2.00 -3.28+1.05 -3.00 0.000 "
Intra-group change p 0.594" 0.000"
Propofol consumption 151.2+60.4 150.0 45.3+29.4 50.0 0.000 "
Opioid consumption 106.1+30.9 100.0 49.0+20.0 50.0 0.000 "
) ) 49 (66.2) 67 (90.5)
Neuromuscular blocking agents use 0.000 x
(+) 25(33.8) 7(9.5)
_ ) () 66 (89.2) 70 (94.6)
Major bleeding 0.228 2
(+) 8 (10.8) 4 (5.4)
. . (-) 54 (73.0) 64 (86.5)
Minor bleeding 0.041 x
(+) 20 (27.0) 10 (13.5)
(=) 35 (47.3) 68 (91.9)
GAG reflex presence 0.000 x
(+) 39 (52.7) 6(8.1)
) 72 (97.3) 73 (98.6)
Subcutaneous emphysema presence 1.000 X
(+) 2(27) 1(1.4)
. (-) 69 (9.2) 70 (94.6)
Cannula misplacement 0.731 x
(+) 5(6.8) 4 (5.4)
_ ) ) 66 (89.2) 71 (95.9)
Conversion to surgical tracheostomy 0.117 x
8(10.8) 3(4.1)
Total procedure time (min.) 30.6+9.4 30.0 59.7+20.1 63.0 0.000 ’“
"Mann-Whitney U test, *Chi-square test (Fisher test).
SD: Standard deviation
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Figure 1. Propofol and opioid consumption of the patients
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Figure 3. Minor bleeding seen between the groups

DISCUSSION

The purpose of this study was to demonstrate that
ultrasonography was an essential assessment device in
percutaneous tracheostomy to facilitate the procedure and
maintain effective analgesia using ultrasonography-guided
regional anesthesia techniques and hemodynamic stability
during the procedure. Ultrasonographic examination of the
neck and puncture site in percutaneous tracheostomy is
useful to avoid complications such as hemorrhages caused by
puncturing the vascular structures and thyroid gland and to
master the exact puncture point level to avoid damage to the
cartulary structures'",
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Figure 2. Neuromuscular blocking agent use of the patients
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Figure 4. Presence of GAG reflex in the patients

As several studies have confirmed that preprocedural
ultrasonographic examination of the anterior region
of the neck minimizes the occurrence of complications
related to percutaneous tracheostomy'*, we aimed to
retrospectively scan for the characteristics of patients who had
undergone elective tracheostomy to document the effect of
ultrasonography usage in our clinic.

Thetraditionalanatomicallandmark technique for percutaneous
tracheostomy consists of palpation of the underlying structures
such as the cricothyroid membrane, cricoid cartilage, and
tracheal rings®>'. Blind detection of the anatomical structures
in the laryngeal region might be challenging and can have
negative consequences. Placement of the tracheal tube above



Nam Kem Med J 2023;11(3):249-256

BARAN et al. USG for PDT in ICU

the first tracheal ring may increase the risk of late subglottic
stenosis. Susti¢ et al.?? reported that when the tracheal tube
was placed blindly, it could be mispositioned above the first
tracheal ring, unlike with ultrasonography guidance.

Performing an ultrasonography-guided superficial plexus
block with a translaryngeal block is essential in maintaining
analgesia for percutaneous tracheostomy'?. Owing to
the impacts of the advantages of ultrasonography-guided
regional anesthesia techniques performed in the operation
theater, these techniques have also been used for pain
management in critically ill patients in intensive care units*.
To avoid the risks related to opioid and hypnotic use, we prefer
ultrasonography-guided regional anesthesia techniques in
intensive care. In our study, the propofol and opioid doses
needed for the tracheostomy procedure were lower in the
ultrasonography group. We think that this is the advantage of
the preprocedural superficial CPB with a translaryngeal block.
It is also related to a low hemodynamic response to pain. As
patient response to the incisions during the tracheostomy
procedure is heightened, higher propofol and opioid doses are
needed. When the preprocedural and postprocedural heart
rates and mean arterial pressures were compared within the
groups, the patients in the ultrasonography group showed
only decreases compared with the traditional group. We think
that this was due to the regional anesthesia techniques we
performed. The hemodynamic response to the tracheostomy
procedure was avoided in the ultrasonography group owing to
the ultrasonography-guided blocks.

Adding a translaryngeal block is also effective in preventing gag
reflex, which is an involuntary defense mechanism to protect
the pharynx and throat from foreign objects'>?®. Following
the studies by Sahin et al.’ and Koshy and Thankamony?, we
experienced the advantages of adding a translaryngeal block
to the superficial CPB, and related to this fact, the patients in
the ultrasonography group had a lower incidence rate of gag
reflex?.

Contrary to the study of Plata and Gaszynski'’ reporting
that ultrasonography guidance shortens the procedure
duration, the procedure was much longer, nearly double, in
the ultrasonography group than in the traditional group in
our study (p=0.000)". The major cause of this result was the
longer time needed for the inspection of the anterior neck
region followed by ultrasonography-guided superficial CPB
with translaryngeal block in the ultrasonography group.

According to the study of Topcu et al.?®, which was a
retrospective cohort study with 59 patients enrolled after
scanning 2852 patients who were followed up in the intensive
care unit, the time needed to perform ultrasonography-
guided percutaneous tracheostomy was shorter than that

required for Griggs percutaneous tracheostomy. By contrast,
our study only required the total time for ultrasonography-
guided percutaneous tracheostomy, including the time
for preprocedural assessment of the anterior neck region
combined with superficial CPB and translaryngeal block. As
the patients’ medical records contained no information on
the time for the tracheostomy procedure alone apart from the
preprocedural assessment and ultrasonography-guided block
of the procedure region, this was considered a limitation of
our study.

Several complications such as minor and major bleeding,
pneumothorax, tracheal and esophageal injuries, paratracheal
placement, hemodynamic instability, desaturation, and
ruptured endotracheal tube cuff have been reported as
immediate and early complications in the literature®?”*, Rudas
et al.” reported that they found no statistically significant
difference in the mean complication rate between the two
groups in their Traditional Landmark versus Ultrasound-Guided
Evaluation Trial study, where in one group, the tracheal puncture
site was decided using the landmark technique, whereas in the
other group, ultrasonography guidance was used. On the basis
of the noted complications in the patients’ medical records
and hospital data system, we found that only the incidence
rate of minor bleeding was significantly different between the
groups. The incidence rates of major bleeding, subcutaneous
emphysema, and conversion to surgical tracheostomy were not
significantly different between the groups. We expected the
rate of conversion to surgical tracheostomy to be significantly
higher in the traditional anatomical landmark group.
Prospective studies are needed to improve the outcomes in
terms of reducing the risk of other complications.

Neuromuscular blocking agents are not needed for some
minor surgical interventions. However, they are required in the
percutaneous tracheostomy procedure if the patient shows
gag reflex, which indicates a direct relationship between the
presence of gag reflex and the use of neuromuscular blocking
agents. The results of our study corroborate this claim.

Study Limitations

In this single-center study, our case number was low compared
to similar studies in the literature. The records in the hospital
information system from past to present have been one of the
limiting steps of our study. Prospective randomized controlled
studies are needed to provide better clinical data.

CONCLUSION

Although ultrasonography-guided percutaneous tracheostomy
takes more time to perform than traditional anatomical
landmark percutaneous tracheostomy, we claim that the
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procedure is much safer and provides better clinical outcomes.
Randomized controlled trials with larger patient populations
are warranted to document outcomes more accurately.
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Galangin Protects AML-12 Cells Against Dactinomycin Induced
Hepatotoxicity

Galangin AML-12 Hiicrelerini Daktinomisine Bagl Gelisen Hepatotoksisiteye Karsi Korur
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ABSTRACT
Aim: The purpose of this study was to evaluate the effects of galangin (Gal) on dactinomycin induced hepatotoxicity in vitro.

Materials and Methods: AML-12 cell line was divided into 4 groups as the control, Gal, dactinomycin, and Gal+dactinomycin groups. IC50 dose was
determined by the thiazolyl blue tetrazolium bromide test. Gene expressions of glutathione (GSH), superoxide dismutase (SOD), catalase, caspase 3
(Cas-3), Cas-9, apoptotic protease activating factor-1 (Apaf-1), B cell CLL/lymphoma-2 (Bcl-2), Bel-2 associated X protein (Bax), tumor protein p53
(p53), second mitochondria-derived activator of caspase/direct inhibitor of apoptosis-binding protein (smac/DIABLO), topoisomerase (Top) I, and
Top Il were determined with quantitative real-time polymerase chain reaction analysis.

Results: Dactinomycin elevated the expression of SOD, catalase, and GSH in response to oxidative effects. In the Gal+dactinomycin group, Gal
administration reduced Apaf-1 expression and increased Bcl-2 expression with antiapoptotic effects. In the dactinomycin group, p53 levels
increased due to the defense mechanism against DNA damage. Gal increased smac/DIABLO expression to remove damaged structures. Bel-2 and
smac/DIABLO expression levels in the groups were inversely proportional. In the Gal+dactinomycin group, Top Il expression level was lower than in
the dactinomycin group. This result indicated that double strand of DNA damage was diminished by Gal.

Conclusion: Gal protected against the hepatotoxicity due to dactinomycin with antioxidant and antiapoptotic effects. Further experimental studies
are needed to establish the use of Gal in liver damage.

Keywords: Dactinomycin, galangin, AML-12 cell line, hepatotoxicity, oxidative stress, apoptosis

0z
Amac: Bu calismanin amaci galangin (Gal) daktinomisin kaynakli hepatotoksisite tizerindeki etkilerini in vitro olarak incelemektir.
Gerec ve Yontem: AML-12 hiicre hatti, kontrol, Gal, daktinomisin ve Gal+daktinomisin olmak lzere 4 gruba ayrildi. IC50 dozu tiazolil mavi
tetrazolyum bromid ydntemi ile belirlendi. Glutatyon (GSH), stiperoksid dismutaz (SOD), katalaz, kaspaz-3 (Cas-3), Cas-9, apoptotik proteaz aktive

edici faktor 1 (Apaf-1), Bel-2, Bax, p53, apoptoz baglayici protein inhibitorii (smac/DIABLO), topoizomeraz (Top) | ve Top Il gen ekspresyonlari
Kantitatif gercek zamanli polimeraz zincir reaksiyonu analizi ile incelendi.

Bulgular: Daktinomisin, oksidatif etkilere yanit olarak SOD, katalaz ve GSH ekspresyonunu artirdi. Gal+daktinomisin grubunda Gal uygulamasi,
antiapoptotik etkilerle Apaf-1 ekspresyonunu azaltirken, Bcl-2 ekspresyonunu artirdi. Daktinomisin grubunda DNA hasarina karsi savunma
mekanizmasi nedeniyle p53 seviyeleri artti. Gal, hasarli yapilari kaldirmak amaciyla smac/DIABLO ekspresyonunu artirdi. Gruplardaki Bel-2 ve smac/
DIABLO ekspresyon seviyeleri ters orantili idi. Gal+daktinomisin grubunda Top Il ekspresyon diizeyi, daktinomisin grubuna gore daha dusiik bulundu.
Bu durum, cift sarmal DNA hasarinin Gal tarafindan azaltildigini gdstermektedir.

Anahtar Kelimeler: Daktinomisin, galangin, AML-12 hiicre hatti, hepatotoksisite, oksidatif stres, apoptoz
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INTRODUCTION

Dactinomycin is a cytotoxic drug with a polypeptide structure
that has anti-cancer activity derived from Streptomyces
parvulus. Dactinomycin is used to treat Wilms tumor in
children'. Dactinomysin's common side effects include
myelosuppression, mucositis, and hepatotoxicity'?. The risk
of hepatotoxicity increases when dactinomycin is combined
with radiation therapy®. Alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) levels were found to be
elevated in the serum of individuals receiving dactinomycin
treatment.Therisk of hepatotoxicityis higher with dactinomycin
therapy, especially in young children*®. Obliteration of hepatic
veins, severe hepatic obstruction, portal hypertension, and
hepatocyte destruction are among the detrimental effects of
dactinomycin that lead to liver injury®.

In order to avoid the many adverse effects of anticancer
medications on the liver and to cure hepatotoxicity if it has
already occurred, phytotherapy is thought to be a useful
strategy. Plants ameliorate hepatotoxicity through a variety
of mechanisms. Hepatoprotective effects could be found in
several phytochemicals, including flavonoids, monoterpenes,
and phenols. A bioactive flavonoid called galangin (Gal)
is present in honey and Alpinia officinarum. Gal has been
demonstrated to be well tolerated and safe in rodents without
adverse effects’. Gal has been found to have antioxidant and
anti-inflammatory properties in many experimental animal
studies. In addition, Gal protected against carbon tetrachloride
(CCl,)-induced hepatotoxicity and fibrosis by reducing
oxidative stress and inhibiting the activation and proliferation
of hepatic stellate cells. Gal was also found to ameliorate
apoptosis via modulating antioxidant defense mechanisms
in rats with ischemia-reperfusion (I/R)-induced liver damage.
Gal has been shown to reduce oxidative stress and sustain
mitochondrial activity in diabetic rats, thereby alleviating liver
damage®.

Although some pharmacological effects of Gal have been
investigated, there are no studies on its ability to prevent
dactinomycin-induced liver injury in the AML-12 cell line.
Therefore, in our study, we investigated the potential of Gal to
prevent the hepatotoxicity of dactinomycin.

MATERIALS AND METHODS

Groups

Ourstudy was planned into 4 groups: control, Gal, dactinomycin,
and Gal+dactinomycin.

Chemicals

The Galand dactinomycin solutions were prepared in an aqueous
solution containing 0.01% DMSO, and the Gal+dactinomycin
mixture was prepared in a 1:1 ratio.
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Cell Culture

AML-12 cells (ATCC®, CRL-2254 TM) were grown in Eagle's
Minimum Essential Medium, Dulbecco's Modified Eagle's
Medium, Ham's F-12 growth medium supplemented with
50p fetal bovine serum, 100 IU/mL penicillin, 10 mg/mL
streptomycin and 1% L-glutamine. They were placed in the
incubator that contained 95% moisture and 5% CO, at 37
°C. Our study started in the 5" passage and ended in the 12%
passage.

Determination of Substance Concentrations to Be
Administered to Cell Lines by Thiazolyl Blue Tetrazolium
Bromide Method

180 pL cell culture medium was inoculated in 96 well plates
with 1x10° cells in each well to calculate IC,, values for all
groups to be used in the research. After the incubation of 24
hours, substances were administered to the related groups
except for the control group and doses are shown at Figure
1 (in a volume of 20 ul). Then, all groups were left in the
incubator (37 °C, 5% CO,) for 24 hours. The control group was
administered an aqueous solution containing 0.01% DMSO.
MTT solution (20 ulL, 5 mg/mL) was added to each well. After 3
hours, DMSO (200 uL) was added to dissolve formazan crystals.
The absorption value was measured using a microplate scanner
at 492 nm (Thermo Scientific Multiskan Go). The control group
was regarded 100% alive and the IC,  dose was calculated by
probit analysis. MTT test was run in four replicates in all groups.

RNA Isolation and cDNA Synthesis

AML-12 cells were inoculated 3 times in culture plates to
have 3x10¢ cells in each well. After 24 hours, chemicals were
administered at the dose of AML-12 cell IC_. RNA was isolated
(PureLink RNA Mini Kit) from the obtained cells according to
the manufacturer's instructions. Concentrations and purity
values of the obtained RNA samples were determined with
nanodrop (NaNoQ OPTIZEN). cDNA synthesis was carried out
from RNA samples (high capacity cDNA reverse transcription
kit) according to the manufacturer's instructions.

Quantitative Real-Time Polymerase Chain Reaction
Analysis

Quant Studio 6 Flex device of SYBR Select Master Mix was used
for quantitative real-time polymerase chain reaction (qRT-
PCR) analysis of gene expressions of the cells associating with
SOD, CAT, GSH and gene expressions of the cells associating
with caspase (Cas-3), Cas-9, Apaf-1, Bcl-2 associated X
protein (Bax), B cell CLL/lymphoma-2 (Bcl-2), tumor protein
p53 (p53), smac/DIABLO, Top |, Top Il. PCR conditions were
determined as: 1 cycle was 2 minutes at 50 °C, 10 minutes at
95 °C, afterwards 50 cycles for denaturation were 15 seconds
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at 95 °C, and 1 second at 60 °C for annealing and extension.
Comparative cycle threshold (2-AACt) method (User Bulletin
2, Applied Biosystems) was performed for the analysis of
mRNA expression levels. To obtain a copy of the GSH gene
sequences was selected "Nucleotide” from the National Center
for Biotechnology Information. After that, relevant organism/
gene name was entered in the search box, and FASTA was
determined and the relevant genes were designed. Relative
fold-changes in gene expression were calculated by comparing
the experimental groups to the control group and were
normalized to the expression of B-actin mRNA (Table 1).

Statistical Analysis

IC,, value was calculated by applying probit analysis to percent
viability data obtained by MTT test. One-way ANOVA test and
post hoc Tukey were administered to the relative fold-change
values of gene expressions. Values at p<0.05 were accepted to
be significant. Probit analysis and ANOVA test were done with
Statistical Package for the Social Sciences 20 software (IBM).

Table 1. Primer sequences of analyzed genes for qRT-PCR
analysis

Gene Primer sequences (forward/reverse)
SOD F: AGCTGCACCACAGCAAGCAC®
R: TCCACCACCCTTAGGGCTCA
o F: TCCGGGATCTTTTTAACGCCATTG®
R: TCGAGCACGGTAGGGACAGTTCAC
6SH F: ACTTGGCACTCCTCTCCTGA
R: AGGCACTAGAACCTGCTGGA
r F: GGTATTGAGACAGACAGTGG™
R: CATGGGATCTGTTTCTTTGC
Cas.9 F: GAGTCAGGCTCTTCCTTTG™
R: CCTCAAACTCTCAAGAGCAC
Apaf-1 F: GATATGGAATGTCTCAGATGGCC"
R: GGTCTGTGAGGACTCCCCA
Bax F: TTCATCCAGGATCGAGCAGA'™
R: GCAAAGTAGAAGGCAACG
Bel-2 F: ATGTGTGTGGAGAGCGTCAA™
R: ACAGTTCCACAAAGGCATCC
053 F: CACGAGCGCTGCTCAGATAGC™
R: ACAGGCACAAACACGCACAAA
F: CTCTGTGGCTGAGGGTTGAT'
Smac/DIABLO
R: TTGTAGATGATGCCCACAGG
Top! F: TCATACTGAACCCCAGCTCC'™
R: GTCCTGCAAGTGCTTGTTCA
Top I F: CTTCTCTGATATGGACAAACATAAGATTCC'™®
R: GGACTGTGGGACAACAGGACAATAC
SOD: Superoxide dismutase, GSH: Glutathione, Cas: Caspase, qRT-PCR: Quantitative
real-time polymerase chain reaction

RESULTS

In order to investigate the effects of Gal, dactinomycin and
Gal+dactinomycin on the viability of AML-12 cell lines, MTT
assays were performed for 24 hours. MTT assay results detected
that Gal, dactinomycin and Gal+dactinomycin reduced the cell
viability on the AML-12 cell line that was dependent on the
dose (Figure 1). IC, doses were identified as 30.354 pM in Gal,
2.853 in dactinomycin and 3.262 uM in Gal+dactinomycin.

SOD mRNA expression levels increased in the dactinomycin
(281,43-folds) and Gal+dactinomycin (15.04-folds) groups
compared to the control group (p<0.05). SOD mRNA expression
levels were elevated in the dactinomycin group (33.62-folds)
compared to the Gal group (p<0.05) (Figure 2A).

Dactinomycin group showed an increase in CAT mRNA
expression in response to the control (58.86-folds) and Gal
groups (5.98-folds) (p<0.05) (Figure 2B).

The Gal (20,88 folds), dactinomycin (75-folds), and
Gal+dactinomycin (76.92-folds) groups all showed an increase
in GSH mRNA expression compared to controls (p<0.05).
Compared to the Gal group, GSH mRNA expression levels in the
dactinomycin (3.61-folds) and Gal+dactinomycin (3.7-folds)
groups were increased (p<0.05) (Figure 2C).

When compared to the control, Cas-3 mRNA expression
increased in the Gal (6.89-folds) and Gal+dactinomycin
(5.68-folds) groups (p<0.05). Compared to the Gal group,
dactinomycin group (4.82-folds) showed a decrease in Cas-3
mRNA expression (p<0.05) (Figure 2D).

In the Gal (12.12-folds) and Gal+dactinomycin (4.25-folds)
groups, Cas-9 mRNA expression increased in comparison
to control (p<0.05). In the dactinomycin (8.78-folds) and
Gal+dactinomycin (2.85-folds) groups, Cas-9 mRNA expression
decreased in comparison to the Gal group (p<0.05) (Figure 2E).

In comparison to the control and Gal groups, Apaf-1 mRNA
expression was higher in the dactinomycin (30.34-folds
and 14.81-folds) and Gal+dactinomycin (62.61-folds and
10.26-folds) groups (p<0.05) (Figure 2F).

When compared to the control, Bax mRNA expression increased
in the Gal (11.90-folds), dactinomycin (12.19-folds), and
Dactinomycin+Gal (14.04-folds) groups (p<0.05) (Figure 3A).

In comparison to the control group, Bcl-2 mRNA expression
elevated in the Gal+dactinomycin group (2.43-folds) whereas
it dropped in the Gal group (0.45-folds) (p<0.05). When
compared to the Gal group, Bcl-2 mRNA expression was
higher in the dactinomycin (2.11-folds) and Gal+dactinomycin
(5.4-folds) groups (Figure 3B).
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p53 mMRNA expression increased in all groups when compared to
the control group (54.55-folds for Gal group, 201.59-folds for
dactinomycin group, 11.99-folds for Gal+dactinomycin group)
(p<0.05). p53 mRNA expression increased in the dactinomycin
group (3.64-folds), and decreased in the Gal+dactinomycin
group (4.72-folds) compared to the Gal group (p<0.05) (Figure
3Q).

In comparison to the control group, Smac/DIABLO mRNA
expression increased in all groups (105.12-folds for Gal
group, 59.75-folds for dactinomycin group, 56.55-folds for
Gal+dactinomycin group) (p<0.05). In comparison to the Gal
group, Smac/DIABLO mRNA expression was reduced in the
dactinomycin (1.76-folds) and Gal+dactinomycin (2.26-folds)
groups (p<0.05) (Figure 3D).

When compared to the control group and the Gal group, the
expression of the top 1 mRNA was higher in the dactinomycin
(3.13-folds and 3.52-folds) and Gal+dactinomycin groups
(6.83-folds and 7.67-folds) (p<0.05) (Figure 3E).

Top I mRNA expression was higher in the dactinomycin
group (1.58-folds) than in the control group (p<0.05). Top I
mRNA expression was increased in the dactinomycin group
(1.98-folds) compared to the Gal group (p<0.05) (Figure 3F).

DISCUSSION

Dactinomycin has serious toxic effects that could lead to
hepatic injury. Depending on the dosage, combination therapy
and conditions related to patients, dactinomycin elevates serum
AST and ALT levels. This clinical situation could progress to liver
damage™. One of the most significant and natural flavonoids is
the polyphenolic molecule Gal™. In addition to Gal's beneficial
effects in the treatment of cancer, it has been shown to be
antigenotoxic against chemotherapy and radiotherapy''s. Our
study has demonstrated that Gal provides hepatoprotective
effects against dactinomycin-induced injury in vitro.

Antioxidant enzymes present in cells include SOD and CAT.

SOD converts superoxide anion to HZOZ, which then is reduced

to HZO by CAT. Moreover, the antioxidant compound GSH

Galangin Dactinomycin
100 100+
E £
4 501 £ 501
s 5
0 T T T T T T 0 T T T T T L]
0 125 25 5 10 20 0 125 25 5 10 20
Dose (uM) Dose (uM)
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3
3 50
S
>
01— T T T T T
0 125 25 5 10 20
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Figure 1. MTT assay results of each treatment group. Vertical bars represent standard deviation (n=4, meansstandard deviation)
(viability %=Sample absorbance average | control absorbance average x 100)
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reacts with free radicals, and it generates oxidized glutathione.
According to the previous studies, Gal has antioxidant
activity'®. Supportively, in our study, Gal administration has
elevated antioxidant enzymes SOD and CAT mRNA expression.
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Furthermore, it has increased GSH mRNA expression. According
to our results, dactinomycin has also elevated SOD, CAT, and
GSH mRNA expressions. This situation could be dependent on
the response to oxidant effects of dactinomycin, since the cell

w

CAT
g 80+
H §.88
£ 604
B3
Y
< 40
[
S
g 20
5 -
& ol
\$o\ & Aé’\ &
0°° oQ\ o@
RN o
’bﬁv ’b:}\
< R
c;h
Cas-3
5° §
g §
z6 T
S
4
<4
£
22 58
ko)
®
o o
‘0\ 0@ ) o(‘
(;°& o‘o\\ o&*
& N
9 (9
00 ()
X
&
Apaf-1
< 1001 §,8§
=]
2
$ 80
s §.§§
x —
(3 60+
<
2
£ 401
@
2 20
=
[
x o
& & & &
o & &
& &
a (.
Q 0'},5)

Figure 2. SOD (A), CAT (B), GSH (C), Cas-3 (D), Cas-9 (E), and Apaf-1 (F) relative mRNA expression
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Gal group
SOD: Superoxide dismutase, GSH: Glutathione, Cas: Caspase
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was able to raise the antioxidant activity. Due to the protective
effects of Gal, in the Gal+dactinomycin group, SOD and CAT
mRNA expressions wer lower than in the dactinomycin group.

Apoptosis is the term for the controlled cell death that

maintains equilibrium in living organisms. Apoptosis plays an
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important role in various diseases' progression. Dactinomycin
triggers apoptosis in many tissues, which has positive effects
in chemotherapy. However, apoptosis could also play a role in
adverse effects, such as hepatic injury. During the apoptosis
in cells, mitochondria releases cytochrome-c which generates
a complex with Apaf-1, and ATP. Thereby in the cytosol, an
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Figure 3. Bax (A), Bcl-2 (B), p53 (C), smac/DIABLO (D), Top | (E), and Top Il (F) relative mRNA expression
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apoptosome complex is produced, which activates inhibitor
Cas, and Cas-9. Moreover, Cas-9 activates Cas-3 which is an
effector Cas. According to our results, in the dactinomycin
group, Apaf-1 mRNA expression levels increased significantly;
however, expression levels of Cas-3 and Cas-9 were not
elevated. This condition indicates that liver damage-related
apoptosis pathway has not progressed up to Cas-9 and Cas-3"".

Bax is a protein that provides a proapoptotic effect. In our
study, Gal and dactinomycin increased Bax gene expression
with respect to the control group and induced apoptosis.
Supportively, Zhang et al."® demonstrated that Gal triggerred
apoptosis through elevation in Bax levels. Bcl-2 is one of
the antiapoptotic proteins. According to our results, in the
Gal+dactinomycin group, Bcl-2 expression levels were higher
than in the dactinomycin group, which indicates that Gal
has exerted an antiapoptotic effect. P53 is a protein that
provides DNA repair. In the dactinomycin group, p53 levels
increased due to the defense mechanism against DNA damage.
Furthermore, it has been known that p53 could sensitize the
cells to apoptosis by increasing Apaf-1 levels. Supportively,
according to our results, in the dactinomycin group, both of
the p53 and Apaf-1 levels were increased'. Moreover, Gal
elevated p53 levels. According to literature, Gal increases
p53 levels that prompts cell autophagy and alleviates cellular
metabolic stress®.

During the apoptosis, mitochondria releases smac/DIABLO that
exacerbates apoptosis depending on decreasing IAPs inhibition
on caspases®. Supportively, in our study, elevated smac/
DIABLO expression with Gal administration provides removing
damaged structures. smac/DIABLO release is attenuated by
Bel-2%. In this regard, results of our study have exhibited
that Bcl-2 and smac/DIABLO transcript levels in the groups
are inversely proportional. In a recent study, similar results
have been obtained with ellagic acid, which is a phenolic
compound. It has been shown that ellagic acid elevates smac/
DIABLO expression in a dose-dependent manner that provides
anti-cancer activity?.

DNA-topoisomerases are essential enzymes for regulating
DNA structure and metabolism, including DNA replication,
transcription, and chromosomal segregation. Top | enzymes are
typically monomers that break the single strand of the DNA
double helix. Top Il enzymes with two or more subunits are
capable of breaking both strands of DNA's double helix?*. Various
situations as many diseases, oxidative stress and inflammation
could evelate the topoisomerase levels*. According to our
results, when Gal was administered with dactinomycin, Top
II'level reduced with respect to the dactinomycin group. This
result has indicated that double strand of DNA damage is
diminished by Gal. However, the amount of Gal administered
along with dactinomycin was inadequate to repair the single

strand of DNA damage, since Top | level in Gal+dactinomycin
group was detected to be increased.

CONCLUSION

Our study has demonstrated that Gal could protect against
hepatotoxicity due to dactinomycin through alleviating the
oxidative stress, abnormalities in apoptotic pathways, and
double strand of DNA damage in the liver tissue. Further
experimental studies are needed in order to use the Gal in
hepatotoxicity treatment.
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In Which Conditions is Conservative Tratment Likely to Fail in
Humeral Shaft Fractures? A Retrospective Analysis of 67 Patients

Humerus Cisim Kiriklarinda Hangi Durumlarda Konservatif Tedavinin Basarisiz Olma Ihtimali
Vardir? 67 Hastanin Retrospektif Analizi
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Ijstanbul Rumeli University Health Services Vocational School Therapy and Life Department Physiotherapy Program, istanbul; Tekirdad Yasam Hospital,
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ABSTRACT

Aim: Humeral shaft fractures are one of the most common fractures of the upper extremity. Most humeral shaft fractures can be treated
conservatively, but in some cases, surgical treatment is required. In this study, the characteristics of patients who needed surgical intervention due
to unsuccessful conservative treatment and inability to achieve union were investigated.

Materials and Methods: Data of 67 patients [female (n=41) and male (n=26)] in whom conservative treatment was initiated due to humeral shaft
fracture were evaluated retrospectively. The data of the patients in whom treatment had to be switched to surgery during the follow-up period were
analyzed. Age, gender, trauma type, fracture site and vitamin D levels on the day of the fracture were noted.

Results: At the end of 54 (42-77) days, the treatment was switched to surgery due to nonunion in 14 patients. All of these patients were female,
over the age of 60 years, and the humeral fractures in these patients were in the middle third of the humerus. The mean 25(0H) vitamin D [25(0H)
D] level of these patients was 14 mg/dL (4-22 mg/dL).

Conclusion: It is concluded that the conservative treatment is prone to fail if humeral shaft fracture is a proximal oblique or a mid-shaft one, if the
patient is over the age of 60 years and female, and if 25(0H)D level of the patient is low.

Keywords: Conservative, humerus fracture, surgery

0z
Amac: Humerus saft kiriklari Gst ekstremitenin sik goriilen kiriklarindan biridir. Humerus saft kiriklarinin biiyiik bir kismi konservatif yontemlerle
tedavi edilebilir ancak bazi durumlarda cerrahi tedavi gereksinimleri mevcuttur. Bu calismada konservatif tedavinin basarisiz oldugu ve kaynamanin
elde edilememesi nedeniyle cerrahi girisime ihtiyac dogan hastalarin 6zellikleri arastirildi.

Gerec ve Yontem: Humerus cisim kirigi nedeniyle konservatif tedavilerine baslanan 67 hastanin [kadin (n=41) ve erkek (n=26)] verileri retrospektif
olarak degerlendirildi. Takip siirecinde cerrahi tedaviye gecis yapilmak durumunda kalinan hastalarin verileri incelendi. Yas, cinsiyet, travma tipi, kirik
yeri ve kingin oldugu glindeki D vitamini diizeyleri not edildi.

Bulgular: On dort hastada 54 (42-77) giin sonunda kaynamama nedeniyle cerrahi tedaviye gecis yapildigi saptandi. Bu hastalarin tamami 60 yas

lizeri kadin hastalardi ve bu hastalardaki humerus kiriklari humerusun orta ticte birlik kismindaydi. Cerrahi tedaviye gecis yapilan hastalarin 25(0H)
vitamin D [25(0H)D] seviyeleri ortalama 14 mg/dL (4-22 mg/dL) idi.

Sonuc: Bu calisma neticesinde humeral cisim kirnginin proksimal yerlesimli ve oblik olmasi veya orta saft yerlesimli olmasi, hastanin 60 yas st
kadin hasta olmasi ve hastanin 25(0H)D seviyesinin disiik olmasi durumlarinda konservatif tedavinin basarisiz olmaya daha yatkin oldugu sonucuna
varildi.

Anahtar Kelimeler: Konservatif, humerus kirigi, cerrahi
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INTRODUCTION

Humerus shaft fracture (HSF) is a common upper limb injury
that makes up for 1-5% of all fractures'2 In terms of incidence,
HSFs usually show a bimodal distribution-the first peak is seen
in young males aged 21-30 years mostly due to high-energy
trauma, and the second peak is in older females aged 50-80
years due to low-energy trauma (most commonly due to fall
from a standing height)°.

Although there is a lack of consensus regarding the most
appropriate treatment for HSFs-conservative* versus surgical
intervention®, conservative methods, which include applying a
coaptation splint followed by a Sarmiento functional brace® or
directly applying the functional brace’, are preferred more in
the literature. Regarding the surgical treatment of HSFs, there
is a list of absolute and relative indications that are commonly
accepted by trauma surgeons (Table 1)8-°,

Age, gender, severity of trauma, presence of an open fracture
and accompanying metabolic diseases are the factors that
affect the union of the fracture*®. In means of fracture type,
some fracture patterns like short oblique fractures of humerus
have relative indication for surgery, which means conservative
treatment can be initiated primarily in these cases. In case of
failure, such as nonunion in the follow-up, these fracture types
may need surgical intervention. Throughout the follow-up
period of conservative treatment, it is well known that patient
compliance gradually decreases, and in case of necessity for
a further surgical intervention when conservative treatment
fails, surgery becomes much more demanding and technically
challenging.

In this study, the characteristics of patients who needed surgical
intervention due to unsuccessful conservative treatment
and inability to achieve union were investigated. It was
hypothesized that conservative treatment had a tendency to
fail in proximal oblique shaft fractures. The effects of sex, age
and vitamin D levels on the success or failure of conservative
treatment were also evaluated.

Table 1. Absolute and relative indications for surgical treatment of humerus shaft fractures

Absolute indications

MATERIALS AND METHODS

The study was approved by the Tekirdag Namik Kemal University
of Local Ethics Committee (protocol no: 2023.77.04.13, date:
25/04/2023).

In this retrospective study, we evaluated 84 patients treated
for HSFs between January 2008 and December 2018 in
Tekirdag Yasam Hospital by reviewing archive and radiology
files. Among these, 17 patients who were operated on for
absolute indications were excluded from the study. The
remaining 67 patients were conservatively managed at the
beginning of the treatment before surgical intervention. All
patient characteristics are presented in Table 2.

On the day of admission, 25(0H) vitamin D levels were measured
for all patients using a blood test. After radiologic investigations
[anteroposterior (AP) and lateral view radiographs of the
shoulder and arm], all included patients were initially managed
conservatively using a coaptation splint, which was applied in
the emergency room. The next day, a custom brace was made
for each patient according to the dimensions taken from the
uninjured arm. After one week, the coaptation splint was
removed and the custom-manufactured brace was applied. All

Table 2. Data of the patients

Data Number of patients
Male 26
Female 41
Total 67
Location on the shaft

Proximal third 16
Middle third 39
Distal third 12
Total 67
Trauma type

Major n
Minor 56
Total 67

Relative indications

- Open fracture

- Vascular injury requiring repair

- Brachial plexus injury

- Ipsilateral forearm fracture (floating elbow)

- Compartment syndrome

- Periprosthetic humeral shaft fractures at the tip of the stem

- Bilateral humerus fracture
- Polytrauma or associated lower extremity fracture
- Pathologic fractures
- Burns or soft tissue injury that precludes bracing
- Fracture characteristics

- Distraction at fracture site

- Short oblique or transverse fracture pattern

- Intraarticular extension

266



Nam Kem Med J 2023;11(3):265-270

ALBAYRAK and UGUR. Humerus Shaft Fractures

patients were followed up for the next two weeks using serial
weekly X-rays. Criteria for acceptable alignment were listed
as less than 20° apex anterior or posterior angulation, less
than 30° varus/valgus angulation, maximum 15° malrotation
and 3 cm of shortening® The data of the patients in whom
treatment had to be switched to surgery during the follow-up
period were analyzed. Age, gender, trauma type and fracture
site were noted.

In Figure 1, the radiograph of a 67-year-old female patient
at the time of first admission is seen and in Figure 2, the
radiograph of the same patient is seen, showing deterioration
in the fracture alignment and nonunion on the 29™ day. In
Figure 3, the radiograph of the patient taken at the end of 4
weeks after the operation is seen.

In Figure 4, the radiograph of another 64-year-old female
patient at the time of first admission is seen. Figure 5 shows the
radiograph of the same patient, demonstrating deterioration
in the fracture alignment and nonunion. AP and lateral
radiographs of the same patient 3 weeks after the operation
are seen in Figure 6 and in Figure 7, respectively.

Statistical Analysis

A binary logistic regression model was used to examine the
effects of age, sex, fracture site, and fracture type on the
union status of fractures, and the Wald test was performed
to evaluate the collective significance of the aforementioned
variables. Furthermore, to determine the differences in

Figure 1. The radiograph of a 67-year-old female patient at
the time of first admission

fracture healing according to sex, fracture type, and age, the
Fisher's exact test was employed. A p value of <0.05 was used
to determine statistical significance.

RESULTS

Sixteen of the fractures were located in the proximal third of
the humerus, 39 in the middle third and 12 in the distal third.
Eleven patients had fractures after major trauma like falling
from height and the rest had fractures due to simple trauma or
falls from a standing height. Out of the 67 patients, 53 healed
without any complications and attained fracture union by the

Figure 2. The radiograph of the same patient, taken on the
29" day, showing deterioration in the fracture alignment
and nonunion

Figure 3. Follow-up radiograph of the patient at the 4%
week postoperatively
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end of the 8-10-week period conservatively. Radiographically, The remaining 14 patients (20.89%), in whom conservative
callus formation was visible between 4 and 6 weeks for all 53 treatment had failed, were subsequently treated surgically. The
patients, and bony alignment was within the acceptable range average duration for determining the failure of conservative

in both AP and lateral radiographs. management and opting for surgery was 41 days (38+14 days).

Figure 4. The radiograph of a 64-year-old female patient at . . . .
the time of first admission Figure 6. Follow-up AP radiograph of the patient at the 3"
week postoperatively

AP: Anteroposterior

Figure 5. The radiograph of the same patient, taken on the ] ] ]
32™ day, showing deterioration in the fracture alignment Figure 7. Follow-up lateral radiograph of the patient at the
and nonunion 3 week postoperatively
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The reasons for failure were malalignment and lack of adequate
callus formation in the follow-up radiographs. Eventually, all
14 patients were treated with open reduction and internal
fixation using plate and screws. Postoperatively, the patients
were followed for 2 weeks, all fractures healed and showed
radiographic union at the end of 10 weeks postoperatively. As
for the complications, superficial wound infections, which were
healed with a 15-day antibiotic treatment and dressings, were
detected in two patients. In three patients, 30° of decrease in
elbow total arc range of motion, which recovered with a 20-
day physical therapy conducted at home and in the hospital,
developed.

In terms of fracture location, 25% of the proximal one-third
(n=4/16), 89.74% of the middle third (n=35/39), and 100%
of the distal third (n=12/12) fractures were united using a
functional brace. There was a statistically significant difference
between the healing rates in the proximal and middle third
fractures (p=0.039) and the proximal and distal third fractures
(p=0.043) but the difference in the healing rates for the middle
and distal third fractures was statistically not significant
(p=0.051).

When comparing the conservatively treated (n=53) and
surgically treated (n=14) groups, we found that the former
had relatively younger patients (44+12 years), while the mean
age for the surgically treated ones was 61+11 years, which
was statistically significant (p=0.040). On the other hand,
the mean vitamin D3 levels at the time of admission were
significantly low in the surgically treated group compared
to the conservatively treated group [14 mg/dL (16+8 mg/dL)
versus 29 mg/dL (44+14 mg/dL); p=0.036].

When stratified according to sex, all male patients had bony
unions while 33.3% of women had nonunion. On comparing
different age groups, we found that all patients in age group
of 16-59 years had union while 35% of the patients aged >60
years had no union. Additionally, there was no significant
relationship between union status and trauma type, such as
major or minor (p=0.061).

The Wald test performed to determine the effects of age, sex,
and vitamin D levels revealed that a one-year increase in the
age variable reduced the probability of fracture union by 0.836
times (B=-0.18, odds ratio=0.836, p=0.048). Furthermore, we
found a significant relationship between fracture union status
and sex (p=0.011) and age (p=0.044).

DISCUSSION

Functional treatment (in the form of splinting/bracing)
is an integral part of the conservative management of
HSFs, which usually yields satisfactory results by allowing
appropriate stabilization to ensure fracture healing and

patient compliance™. Although obesity and nonconformity
of the patient to brace therapy are the primary impediments
to conservative treatment'®"”, functional bracing is the first
choice of treatment for HSFs''2 In our study sample, all
patients were first started with conservative treatment with
splints followed by functional bracing, unless absolutely
indicated for surgery. However, Denard et al.® stated that
closed treatment of humerus fractures had a significantly
higher rate of nonunion and malunion, and surgical treatment
was better than conservative treatment without significant
complication. In contrast, only 20.89% of our patients had
nonunion or malunion with conservative management, which
corroborates the choice of conservative treatment as the first-
line treatment for HSF.

However, despite the success of conservative treatment for
HSFs, many studies have pointed out that oblique fractures
of the humerus, especially in the proximal one-third, require
surgical intervention*'>"3. In our study, all of our patients who
underwent surgery due to malunion or nonunion had oblique
fractures in the proximal humerus. Furthermore, Koch et al.™
stated that transverse fractures of the humerus are more prone
to nonunion and often require surgery. However, in our study,
transverse fractures healed adequately with conservative
treatment, whereas the oblique fracture group required
surgery.

Notably, previous studies with concurring evidence about
proximal oblique HSFs being more prone to nonunion with
conservative methods have also highlighted the role of the
patient's age as important for nonunion'6. In contrast, Ali et
al.* found that nonunion could occur in this particular fracture
type, irrespective of the patient's age. In our study, patients
over the age of 60 years were particularly prone to nonunion
after sustaining a proximal oblique HSF.

It has also been reported that the only criterion to ensure
union in an HSF, regardless of its type according to the AO
classification'®, is the fracture location within the shaft-
proximal or not". We also observed that patients with
fractures in the proximal third of the humerus were likely
to go into nonunion. It is uncertain why proximal third
humerus fractures, especially the oblique type, do not unite
conservatively and require surgery. Walker et al.’® reasoned
that this area was between the insertion points of two strong
muscles, deltoid and pectoralis major, which tend to distract
the fracture site by pulling in different directions. Therefore, if
rotational alignment is maintained but there is a gap between
the fracture ends, muscle interposition must be taken into
consideration. It is well established that if there is a significant
gap between fracture ends, the fracture tends to go into
atrophic nonunion.
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Similar to our study, Decomas and Kaye'” also performed
a multifactorial analysis of nonunion in HSF patients and
confirmed that obesity, a history of cigarette smoking,
metabolic bone disease, cardiovascular disease, short oblique
fractures, open fractures, and fractures of the proximal third of
the shaft were potential risk factors. Accordingly, they claimed
that handling these patients by conservative treatment
increased the risk of nonunion; hence, they should be managed
surgically and directly. Our results also corroborate these
findings that HSFs in the proximal one-third tend to go into
nonunion when managed conservatively, especially in older
patients.

Study Limitations

We did not account for the patient's medical history, such
as accompanying illnesses that can impair fracture healing,
namely diabetes mellitus, hypothyroidism, obesity, and smoking
habits. A lack of information about these information limits
the applicability of our results. Furthermore, the fractures were
not classified according to the AO classification. Larger studies
comparing the nonunion cases by their fracture classifications
and incorporating more factors related to the patient's personal
characteristics are required to verify these results.

CONCLUSION

Our results confirm that oblique HSFs (short or long) in
the proximal or middle one-third regions tend to become
absolute indications for surgical management, especially if
the patient is female and above the age of 60 years. In such
patients, clinicians can promptly opt for surgery without using
conservative methods to ensure bony union and recovery.
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Can the Side Effects of Mydriatics Be Reduced with the ROP-
bundle Protocol?

ROP-bundle Protokol(i ile Midriyatiklerin Yan Etkileri Azaltilabilir mi?
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ABSTRACT

Aim: The mydriatics that used for pupil-dilation in the examination of retinopathy-of-prematurity (ROP) may cause some side-effects in the
neurological, gastrointestinal, cardiovascular systems by absorption from the nasal mucosa, cornea, conjunctiva, skin. In order to minimize these
side-effects, it's recommended to prepare mydriatics in appropriate concentrations, combinations, and to apply pressure on the naso-lacrimal
canal by closing the eyes after the application. In this study, we aimed to evaluate the systemic side-effects in the early period of using 0.5%
cyclopentolate-1% phenylephrine combination for pupil-dilatation before the ROP-examination and with the protocol we applied after dripin our unit.
Materials and Methods: Thirty-three ROP examinations of 17 cases were included in the study, which was planned retrospectively. After
instillation of eye drops containing 0.5% cyclopentolate-1% phenylephrine combination in accordance with our ROP-bundle-protocol, the eye
was closed, pressure was applied to the naso-lacrimal canal for 1-2 minutes, and the excess part that had leaked into the skin was wiped off.
Oxygen saturation (Sa0,), the amount of oxygen given, blood pressure arterial (TA), heart rate were recorded before and after the drop at 10,, 30,,
and 60. minutes. In addition, patients were followed up for 24 hours in dimensions of gastric-residue, distention, apnea and other side-effects.
Results: The mean-week of gestation, body weight of 17 newborns, 35.3% (6) of whom were boys, 64.7% (11) of girls, were found to be 27.6+3
weeks, 1025+389 g, respectively. In 33 evaluations made before and after mydriatic in 17 cases; distension developed in two cases, apnea
in one, and pallor of the skin in one patient. Although there was a statistically significant difference only in Sa0, and 60" minute systolic
TA-measurements between pre- and post-treatment measurements, hemodynamic changes were not evaluated as clinically significant.
Conclusion: In-order-to reduce the side-effects that may develop due to mydriatics, it's necessary to standardize the practices before and after the
ROP-examination, close follow-up of the cases after the ROP-examination in terms of early intervention.

Keywords: Retinopathy of prematurity, newborn, cyclopentolate, phenylephrine

0z
Amag: Prematiire retinopatisi (ROP) muayenesinde pupil dilatasyonu icin kullanilan midriyatikler; nazal mukoza, kornea, konjonktiva ve deriden
emilerek norolojik, gastrointestinal ve kardiyovaskiiler sistemde bazi yan etkilere neden olabilmektedir. Bu yan etkilerin en aza indirilebilmesi icin
midriyatiklerin uygun konsantrasyon ve kombinasyonlarda hazirlanmasi, uygulama sonrasinda gozlerin kapatilip nazo-lakrimal kanal tizerine basi
uygulanmasi onerilmektedir. Bu calismada, tnitemizde ROP muayenesi &ncesinde pupil dilatasyonu amaciyla kullanilan %0,5 siklopentolat-%1
fenilefrin kombinasyonu ve damla sonrasi initemizde uyguladigimiz protokol ile erken dénemdeki sistemik yan etkileri degerlendirmeyi amacladik.
Gerec ve Yontem: Retrospektif olarak planlanan calismaya 17 olguya ait 33 ROP muayenesi dahil edildi. ROP-bundle protokoliimiize uygun olarak %0,5
siklopentolat-%/1 fenilefrin kombinasyonunu iceren g6z damlalarinin damlatilmasindan sonra g6z kapatilip, nazo-lakrimal kanala 1-2 dakika siireyle
basi uygulandi ve deriye sizan fazla kismisilindi. Damla éncesinde ve sonrasi 10., 30., 60. dakikalarda oksijen satlirasyonu [SaOZ], verilen oksijen miktari,
tansiyonarteriyel (TA), kalp tepe atimi kaydedildi. Ayrica hastalar 24 saatsiireyle gastrik rezid{, distansiyon, apne ve digeryan etkileragisindan takip edildi.
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Bulgular: Calisma kapsaminda 9%35,3'l (6) erkek ve %64,7'si (11) kiz olmak Uzere degerlendirilen 17 yenidoganin ortalama gestasyon haftasi ve
viicut agirhklar sirasiyla 27,643 hafta ve 1025+389 gr saptandi. On yedi olguda midriyatik 6ncesi ve sonrasi yapilan 33 dederlendirmede; iki olguda
distansiyon, birinde apne ve bir olguda da deride solukluk gelisti. Tedavi 6ncesi ile sonrasi dl¢limler arasinda sadece Sa0, ve 60. dakika sistolik
TA dlclimiinde istatistiksel acidan anlamli bir farkhhk saptansa da hemodinamik degisiklik bakimindan klinik olarak anlamli degerlendirilmedi.
Sonuc: Midriyatiklere bagli gelisebilecek yan etkilerin azaltiimasi amaciyla ROP muayenesi 6ncesi ve sonrasindaki uygulamalarin standardize
edilmesi, erken miidahale acisindan ROP muayenesi sonrasi olgularin yakin izlemi gereklidir.

Anahtar Kelimeler: Prematiire retinopatisi, yenidogan, siklopentolat, fenilefrin

INTRODUCTION

Premature births are an important public health problem
all over the world. In recent years, developments related
to neonatal intensive care in developing countries such
as China, India and Turkey have caused some morbidities
such as retinopathy of prematurity (ROP) to be seen more
frequently in this group of premature babies, together with
the increase in survival rates of premature babies. ROP, which
is a common complication of preterm birth, is a pathology in
which immature blood vessels in the retina are affected and
which can cause severe visual impairment and even blindness.
ROP, which affects approximately 80% of premature babies
with a birth weight of less than 1000 g, is the most important
cause of visual impairment in children under 5 years of age in
developed countries. Its incidence is tried to be reduced with
optimal oxygen use strategy, early diagnosis with ROP screening
protocols, and appropriate treatments'2. In order not to delay
the treatment, screening examinations should be done on
time, and adequate pupil dilation should be ensured before the
ROP examination. Due to the possible side effects of eye drops
used for mydriasis, different concentrations and combinations
of phenylephrine, cyclopentolate, and tropicamide have been
tried to provide both safe and adequate pupil dilation. The main
reason for concern in the use of mydriatics is that 80% of the
drops enter the nasolacrimal duct after ocular administration
and pass into the systemic circulation via the nasal mucosa
and their systemic effects occur?®. Hypertension, hypotension,
tachycardia, bradycardia, apnea, cardiopulmonary arrest,
seizure, necrotizing enterocolitis (NEC), sepsis and even death
may develop in patientsin relation to cardiovascular, respiratory,
central nervous system and gastrointestinal side effects due
to the systemic effects of mydriatics®®. Phenylephrine makes
vasoconstriction and causes increase in blood pressure and
tachycardia; anticholinergics cause temporary bradycardia
followed by tachycardia, palpitations and arrhythmias®.

In this retrospective study, we aimed to evaluate how the
ROP bundle protocol, which we routinely applied in our unit,
affected the short-term results after drop.

MATERIALS AND METHODS

The files of premature infants who underwent ROP examination
in our 18-bed tertiary neonatal intensive care unit between
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May 2011 and January 2012 were retrospectively reviewed.
Approval for the retrospective study was obtained from the
Non-Interventional Clinical Research Ethics Committee of
Pamukkale University (decision no: E.349665, date: 28.03.2023).

Selection and Definition of Cases

Considering the recommendations of the American Academy
of Pediatrics and the American Academy of Ophthalmology,
ROP screening was performed for all infants with a birth
weight of <1500 g and/or a gestational week of <32 weeks
and a birth weight of 1500-2000 g or a gestational age greater
than 32 weeks, taking cardiopulmonary support, who were
clinically unstable and who were thought to be at risk for ROP
by the clinician®.

Patients with congenital anomaly, cardiovascular instability
and need for inotropes were not included in the study.

Technical Information

ROP examinations are carried out by the specialist
ophthalmologist in our clinic regularly on the same days, more
frequently when necessary, at the bedside.

One hour before the ROP examination, 1% phenylephrine-0.5%
cyclopentolate combination for pupil dilation was applied
three times in each eye at O™, 5" and 10" minutes. In order to
minimize the passage of eye drops into the systemic circulation,
the eye was closed after the procedure, pressure was applied
to the lacrimal canal for 1-2 minutes, and the excess part of
the drop that leaked into the skin was wiped with a sterile
sponge. In patients with adequate pupil dilation with 1%
phenylephrine-0.5% cyclopentolate, eye examinations were
performed 60 minutes after the start of mydriasis by the same
experienced ophthalmologist, independent of the study.

Before and after mydriatic administration, at the 10*", 30t, 60"
minutes, oxygen saturation (SaOz), amount of oxygen delivered,
arterial blood pressure, heart apex beat and gastric residue for
24 hours, abdominal distension, apnea, and skin pallor were
evaluated. Hemodynamic changes were also evaluated before
the ROP examination was performed.

Statistical Analysis

Patient data collected within the scope of the study were
analyzed with the IBM Statistical Package for the Social
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Sciences for Windows 23.0 (IBM Corp., Armonk, NY) package
program. Frequency and percentage for categorical data
and mean and standard deviation for continuous data were
given as descriptive values. ANOVA test was used for repeated
measurements and paired samples test was used for paired
comparisons to evaluate the difference between pre-treatment
and post-treatment measurement values. Cases with a p value
less than 0.05 were considered statistically significant.

RESULTS

A total of 17 patients, including 6 boys (35.3%) and 11 girls
(64.7%), were included in the evaluation within the scope of
the study. The distribution of demographic and clinical data of
infants is given in Table 1.

In 33 ROP examinations of 17 patients included in the study,
the pre- and post-mydriatic evaluation revealed distension
in two cases, apnea in one patient, and skin pallor in one
patient after the drip (Table 2). Complications developed in the
patients were not resistant and additional medical treatment
was not required.

Table 1. Distribution of demographic and clinical findings of

patients

n=17 case n (%) or Mean+SD
Gender

Male 6 (35.3)

Female 11 (64.7)
Gestational week 27.6+3

Body weight (gr) 1025.9+389.4
Adjusted age (week) 34.4+3.4

Type of birth

NSVD 2(11.8)

C/S 15 (88.2)

Apgar score (1°t minute) 6.2+1.1

Apgar score (5™ minute) 7.940.7

Time of examination (day) 49+17.8

SD: Standard deviation, NSVD: Normal spontaneous vaginal delivery, C/S: Cesarean
section

Table 3 shows the distribution of clinical data measured at
the pre-treatment and post-treatment 10™, 30" and 60™
minutes of the babies included in the evaluation. In the table,
considering the analyses of repeated measurements before
and after the treatment, although there was a statistically
significant difference only in the measurement of SaOz, SaO2
was within the target saturation range and there was no need
for additional oxygen. When we made a double comparison
between the pre-treatment and the 60™ minute of the
treatment, a significant increase in systolic blood pressure was
found (p=0.019), but it was not at the border of hypertension
and did not persist.

DISCUSSION

In our study, a low concentration of 1% phenylephrine-0.5%
cyclopentolate combination was used for mydriatic effect
before the ROP examination. In order to reduce the systemic
absorption of the drug after the drop, the patient's eyelid
was closed, the excess part that had leaked into the skin was
wiped off, and pressure was applied to the nasolacrimal duct
for 1-2 minutes. After this application, which we called the
ROP-bundle protocol, it was determined that there were no
serious systemic side effects and no significant deterioration
in hemodynamic parameters that would affect the clinical
condition of the baby.

After absorption of topically applied mydriatics through nasal
mucosa, cornea or conjunctiva, they pass into the systemic
circulation, and may cause some side effects such as increased
blood pressure, bradycardia or tachycardia in the cardiovascular
system; desaturation and apnea in the respiratory system;
feeding intolerance, abdominal distention, ileus, NEC in the

Table 2. Distribution of complications after drops in patients

ROP examination (n=17) n (%)
Apnea 1(5.9)
Skin pallor 1(5.9)
Distention (4" hour) 1(5.9)
Distention (12" hour) 1(5.9)
ROP: Retinopathy of prematurity

Table 3. Distribution of clinical findings of patients before and after treatment

. Post-treatment 10* Post-treatment 30t Post-treatment 60t
Variables Pre-treatment . . .
minute minute minute p value
(n=33 measurements)
Mean+SD Mean+SD Mean+SD Mean+SD
Sa0, 94.4+3.1 94.8+2.6 93.8+3.2 95.31+3.2 0.049
FiO2 31.5+16.1 31.5+16.2 31.6+16.8 31.7+14.3 0.936
HPB 147.1412.7 149.4+15.1 148.8+14.4 149.5+13.4 0.743
Systolic blood pressure | 66.8+12.5 69.6+12.8 68.3+13.5 71.7£14.3 0.051
Diastolic blood pressure | 38+11 38.7+13 37.8+11.1 39.8+11.1 0.694

SD: Standard deviation, Sa0,: Arterial oxygen saturation, FiO,: Fractionated oxygen concentration, HPB: Heart peak beat

273



SAHIN et al. Can the Side-effects of Mydriatics Reduced?

Nam Kem Med J 2023;11(3):271-275

gastrointestinal tract; and apnea and convulsions in the central
nervous system. In order to prevent the passage of ocularly
applied drugs into the systemic circulation, applications
such as applying pressure to the nasolacrimal canal, wiping
the excess part of the drop that leak into the skin, using the
microdrop form, reducing the number and the frequency of
drops are recommended*#1°,

In the meta-analysis published by Kremer et al:® in 2019, in
which mydriatics were evaluated, it was stated that different
concentrations and combinations were used, the lowest dose
providing adequate pupil dilation in terms of efficacy and
the most appropriate content was the combination of 1%
phenylephrine-0.2% cyclopentolate (1-2 drops), and the safety
profile would increase even more with low dose microdrop
application, but more studies were needed for the evaluation
of efficacy. In addition, the demonstration of that low-dose
mydriatics have comparable efficacy with higher doses has led
clinicians to use low doses for pupil dilation®. We were able to
provide adequate pupil dilation for ROP examination in all our
patients with 1% phenylephrine-0.5% cyclopentolate, which
we applied in low concentration for mydriasis before the ROP
examination.

Due to the fact that mydriatics available in the market are
produced for adults, their higher concentrations and larger
volume drop forms pose a risk in terms of side effects. In
order to reduce complications, mydriatics are administered in
neonatal units by diluting them to the targeted concentration,
and measures are taken for drop size*®. Elibol et al.’, in their
prospective study, compared clinical efficacy and systemic
side effects of mydriatics by using microdrop (mean drop
volume 5.6 pL) and standard drop (mean drop volume 35.4 pul)
forms. Adequate pupil dilation in all patients and the mean
blood pressure, which was significantly higher in the group in
which standard drops were applied, suggested that reducing
the droplet volume might reduce possible side effects. It was
concluded that mydriatics should be dropped with a small
diameter intravenous cannula until the use of microdrops in
premature infants is standardized in well-designed studies. In
our study, no planning could be made regarding the drop size
of mydriatics.

Although two or three drops of mydriatics are generally
recommended for adequate pupil dilation in ROP screening,
a single drop is considered sufficient in outpatient
examinations. In a study using 1% phenylephrine-0.2%
cyclopentolate combination for ROP screening and comparing
the effectiveness of different numbers of drops, 64 eye
examinations were performed on 15 babies, and no significant
difference was found between pupil sizes. It was stated that
pupil dilation could be achieved with less than three drops,
and even a single drop might be sufficient for most infants™.
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The Turkish Neonatology Society recommended that 2.5%
phenylephrine-0.5% tropicamide should be administered 2-3
times with 5-minute intervals before the ROP examination®. In
our study, we dropped mydriatics three times with a 5-minute
interval and provided sufficient pupil dilation. Considering
the studies conducted, we think that the number of drops can
be reduced in practice, since adequate pupil dilation can be
achieved, considering the side-effect profile.

Kremer et al® reported a statistically a significant increase
in mean blood pressure of 3.4-22.8% in eight studies, and a
significant decrease in mean blood pressure of 1-17.1% in
four studies. In our study, although there was a statistically
significant increase in systolic blood pressure at the 60"
minute after the drop, it was observed that it did not persist
and it improved.

Vasoconstriction, which occurs with the effect of phenylephrine,
disrupts the perfusion of the intestines, and anticholinergics
reduce peristalsis and may cause nutritional intolerance,
abdominal distention, ileus and NEC in the gastrointestinal
tract’*2. In the study of Jiang et al.” published in 2016, it
was reported that after phenylephrine and tropicamide,
approximately 10% of NEC developed and there was an increase
in upper gastrointestinal system bleeding. Bonthala et al."
showed that with 1% phenylephrine and 0.2% cyclopentolate,
duodenal motor contractions were reduced approximately
four times and gastric emptying was significantly delayed. In
a randomized controlled study that compared three different
drug regimens to evaluate gastrointestinal side effects, it was
concluded that the combination of 1% phenylephrine-0.2%
cyclopentolate provided adequate pupil dilation with minimal
systemic side effects'. In the study conducted by Mitchel et
al.2 blood levels of mydriatics were evaluated in patients with
Gl involvement after 1% phenylephrine-0.2% cyclopentolate
combination, and a positive correlation was found between
cyclopentolate level and residue. In our study, after -1%
phenylephrine-0.5% cyclopentolate, GIS involvement was not
detected in two cases, except for abdominal distension.

Many case reports about the side effects of mydriatics
have been reported: Apnea with 1% phenylephrine-0.2%
cyclopentolate in two patients who underwent outpatient
ROP examination™; periorbital pallor, which regressed
spontaneously in both eyes after 2.5% phenylephrine-0.5%
cyclopentolate drops within 20 minutes and was thought to
occur due to the cutaneous absorption of vasoconstricting
phenylephrine'; transient paralytic ileus with abdominal
distention and feeding intolerance within hours in two cases
after drop of 1% phenylephrine-0.2% cyclopentolate™. In
our study, pallor in the periorbital region, which resolved
spontaneously, developed in one patient, and apnea developed
in one patient, which resolved with tactile stimulation. We
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think that ROP examinations should be done in a place with
intensive care conditions or resuscitation materials should
be available in the examination room for the safety of the
patients and for emergency response when necessary.

Study Limitations

The inability to use the microdrop form, the small number
of patients, and the inability to compare the side effects
of different concentrations of mydriatics are important
limitations of our study.

CONCLUSION

Despite the widespread use of mydriatic eye drops used for
targeted pupil dilation before ROP screening in neonatal
units, there are great differences in practice and the optimal
dose, number of drops, time between drops, time between
examination and drops are not standardized. In this study,
we observed that there may be an increase in systolic blood
pressure, abdominal distension, apnea and pale skin in
premature and very low birth weight babies despite the
ROP-bundle protocol we applied to minimize side effects.
We planned to add mydriatic drop volume reduction, which
we could not do in our study, to our ROP-bundle protocol. In
conclusion, further randomized, controlled, multicenter studies
are needed to develop approaches to reduce the transmission
of mydriatic drugs into the systemic circulation in premature
infants, to establish and standardize appropriate protocols
such as ROP-bundle.
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ABSTRACT

Aim: Burnout in medical doctors may worse affect patient care or physical performance of clinician. We aimed to investigate the burnout ratio and
the factors associated with burnout in Turkish neurology specialists.

Materials and Methods: The neurology specialists in Turkey were included in the study. The participants were asked to fill a questionnaire
comprised of 33 questions regarding various thoughts and experiences. The participants gave a response to the questions as follows: strongly
disagree, slightly agree, moderately agree, strongly agree, completely agree. According to the meaning value of the question (negative or positive
meaning), the answer was given a point in a range of 1-5. Sum of points divided by the maximum point (165) gave a burnout ratio.

Results: The mean age was 38.78 (+8.42) years, and the female/male ratio was 461/255. The mean burnout ratio was found to be 46.73% (+8.95).
Male sex, academic membership, higher academic degree, working in medical faculty hospital, lower salary, being single or nonparent, nightshift,
absence of on call work, or working in the intensive care unit were detected to be associated with a higher burnout ratio. Burnout ratio was in
positive correlation with age, number of patients examined, and duration of working hours, but in negative correlation with number of auxiliary
staff or neurologists in hospital.

Conclusion: Our study is the first study to demonstrate a high burnout ratio in a large sample of Turkish adult neurology specialists. Being male,
older, academician, professor, single or nonparent, working in medical faculty hospital or in intensive care, low salary, nightshift, and high patient
number or working hours seem to be associated with burnout.

Keywords: Burnout, neurology, Turkish, neurologist

0z
Amac: Tip doktorlarinda tlikenmislik hasta bakimini veya klinisyenin fiziksel performansini kotii etkileyebilir. Calismamizda Tiirk néroloji
uzmanlarindaki tiikenmislik oranini ve tiikenmislikle iliskili faktorleri arastirmayr amacladik.

Gerec ve Yontem: Calismaya Tiirkiye'deki néroloji uzmanlari dahil edildi. Katilimeilardan cesitli diisiince ve deneyimler ile iliskili 33 sorudan olusan
bir anketi doldurmalari istendi. Katihmcilar sorulara su sekilde cevap verdiler: Kesinlikle katilmiyorum, kismen katilyorum, katiliyorum, kuvvetle
katiliyorum, kesinlikle katiliyorum. Sorunun anlamina gore (negatif veya pozitif), verilen cevap 1-5 arasinda puanlandirildi. Puanlarin toplaminin
maksimum (165) puana bdliinmesiyle tiikenmislik orani elde edildi.

Bulgular: Ortalama yas 38,78 (+8,42) yil, kadin/erkek orani 461/255 olarak bulundu. Ortalama tiikenmislik orani %46,73 (+8,95) idi. Erkek cinsiyet,
akademisyenlik, akademik derecenin yliksek olmasi, tip fakiiltesi hastanesinde calismak, diisiik maas, bekar olmak, ebeveyn olmamak, nébet tutmak,
icap¢l olmamak veya yogun bakim tinitesinde calismak daha ylksek tiikenmislik orani ile iliskili bulundu. Tikenmislik orani, yas, muayene edilen
hasta sayisi ve calisma saatleri ile pozitif, yardimei saglik personeli veya norolog sayisi ile negatif korelasyon icindeydi.

Sonug: Bizim ¢alismamiz, Tiirk erigkin ndroloji uzmanlarindan olusan biiyiik bir drneklemde yliksek tiikenmislik oranini gésteren ilk calismadir. Erkek
olmak, ileri yas, akademisyen, profesor veya bekar olmak, ebeveyn olmamak, tip fakiiltesi hastanesinde veya yogun bakim lnitesinde ¢alismak, diisiik
maas, nobet tutmak, yiiksek hasta sayisi veya calisma saati tiikenmislikle iliskili gériinmektedir.

Anahtar Kelimeler: Tikenmislik, noroloji, Tlrk, nérolog
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INTRODUCTION

Burnout in medical doctors may worse affect personal mental
health, patient care, and may decrease physical performance of
the clinician. Burnout might lead physicians to tend depressive
episode and maybe suicidal behavior'2. Previous studies showed
that burnout might affect more than a half of the physicians
in the United States (US) or China®*. Medical neurologists were
shown to have higher burnout rates and lower satisfaction
rates, compared to many other medical specialties®>®.

Burnout among neurologists was shown to be associated
with low salary, low satisfaction with work-life balance and
meaning in work, long clinical documentation, and violence3’%.

In previous studies, burnout was observed at a high frequency
among Turkish doctors working in emergency department®.
Coronavirus disease-2019 (COVID-19) pandemics aggravated
the burnout among Turkish medical doctors, especially working
in emergency department, inpatient or outpatient clinics, or
intensive care units'®". Besides difficulty in assessing personal
protective equipment, working in COVID-19 care units, alone,
was shown to be associated with burnout among physicians
in Turkey™™. In a study, the prevalence of burnout during
the pandemic was shown to be very high among neurology
residents in Philippines'.

In one study conducted before COVID-19 pandemic, violence
was experienced by over 80% of the medical physicians in
Turkey™. Violence in the health care units was suggested to
be associated with burnout in that study'. However, burnout
studies conducted among Turkish neurologists either before or
during the pandemic are limited.

We hypothesized that workload, working hours, type of
hospital, duration passed as specialist, working as an academic
member, or salary problems might affect the job satisfaction
or emergence of burnout in Turkish neurologists. We aimed
to evaluate the burnout rate and the factors associated with
burnout in Turkish adult neurology specialists.

MATERIALS AND METHODS
Study Design

This prospective observational study was conducted in
Hacettepe University Hospital, and approved by the Local Ethics
Committee of Hacettepe University with approval number, GO
18/898-05 (date: 25.09.2018). The study was conducted in
accordance with the ethical standards laid down in the 1964
Declaration of Helsinki and its later amendments. Written
informed consent was obtained from all of participants.

Study Population

The neurology specialists, so-called neurologists, participated
in the study. In Turkey, to become a neurologist, neurology

specialty training for at least 5-years is to be completed after
graduation from medical faculty. The participants were asked
to fill a questionnaire, which was formed by the authors to
evaluate burnout. The questionnaire was distributed physically
to the neurology specialists working in state hospitals,
training and research hospitals, and medical faculty hospitals
throughout Turkey. We included most of these hospitals in our
country, so that we might present a representative sample for
Turkey. We performed this survey between November 2018 and
January 2020.

The neurologists who were not willing to fill the questionnaire
were excluded from the study. Moreover, incompletely filled
questionnaire forms were also not included in the study.

Data Collection

Demographic parameters (age and sex), academic status
(academic member or not), academic degree (specialist,
associate professor, full professor), childbearing (parent or
nonparent) of the participants were recorded. Type of hospital
(state hospital, private hospital, training and research hospital,
or medical faculty hospital) in which the participant was
working, the duration of working in that institution as a
neurology specialist, and features of job such as nightshift, off
of work after nightshift, on call work, or working in intensive
care unit were recorded. The mean daily number of patients
that the participant examined, the number of auxiliary staff,
the number of neurologists in the hospital, and the mean
duration of working hours were also recorded.

Evaluation of Burnout

We performed a questionnaire to evaluate the degree of
burnout in the participants. We prepared the questionnaire
by 33 questions regarding various thoughts and experiences.
The participants gave a response to the questions as follows:
strongly disagree, slightly agree, moderately agree, strongly
agree, completely agree. The answers were evaluated with a
range of 1-5 points. According to the meaning value of the
question (negative or positive meaning), the answer was given
a point. Sum of points divided by the maximum point (165)
gave a burnout ratio.

Statistical Analysis

Data obtained in the study were analyzed statistically using
Statistical Package for the Social Sciences 27.0 software (IBM
Corporation, Armonk, New York, US). The conformity of the
data to normal distribution was evaluated using the Shapiro-
Wilk Francia test. When comparing more than two independent
groups according to quantitative variables, the Kruskal-Wallis
H test with Monte Carlo simulation was used with Dunn's
test for post hoc analysis. When comparing two independent
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groups according to quantitative variables, the Mann-Whitney
U test with Monte Carlo simulation was used. To analyze the
correlations among the variables, the Spearman's Rho test
was employed. To reveal the causality between dependent
and independent variables as a mathematical model, one
of Ensemble Machine Learning methods, Boosting/Bagging
linear regression analyses were used. To increase the predictive
value, Automatic Data Preparation steps (include: Adjustment
of measurement level, Qutlier and missing value handling,
Supervised merging, Outlier and missing value handling and
supervised merging) were performed. As a model selection
method, information criterion (AICC) method in Best subsets/
Forward stepwise method was used. Because high-accuracy
results could not be achieved, we did not report it. Quantitative
variables were stated as mean (standard deviation), median
(minimum-maximum), and median (1%t quartile-3" quartile)
values, and categorical variables as number (n) and percentage
(%) on the tables. Variables were evaluated at a 95% confidence
level, and a value of p<0.05 was accepted as statistically
significant.

RESULTS

The mean age of the participants was 38.78 (+8.42) years. The
female/male ratio was 461/255. 80% of whole participants
were not academic member, and monthly salary was higher
than 50000 Turkish Liras in 30.3%. The mean burnout ratio
was 46.73% (+8.95), the mean working hour was 9.02 (+3.30)
hours, and the mean daily number of patients examined was
40 (5-120) (Table 1).

Number of responses to each item in the questionnaire was
demonstrated on Table 2.

Male sex, academic membership, higher academic degree,
work in medical faculty hospital, lower salary, being single or
nonparent, nightshift, absence of on call work, or intensive
care unit work were associated with a higher burnout ratio.
Burnout ratio was in positive correlation with age, number
of patients examined, and duration of working hours, but in
negative correlation with number of auxiliary staff or number
of neurologists in hospital (Table 3).

DISCUSSION

We found that being male, older, academician, professor,
single or nonparent, working in medical faculty hospital or in
intensive care, low salary, nightshift, high patient number or
working hours were associated with higher burnout ratio.

In one study conducted among US neurology residents and
fellows, greater satisfaction with work-life balance, meaning
in work, or older age were associated with less burnout®. To
evaluate the impact of age on burnout, it is more accurate to
evaluate it in a wide range of age, and in a group of clinicians
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both with low and high experience. We found that older age
was associated with more burnout, but we included neurology
specialists comprising of both new specialists and professors.
A large study conducted in US including both specialists and
residents revealed that working hours, number of patients,
on call work and clerical work were associated with high risk
for burnout™. However, they showed that age was associated
with lower risk of burnout. Discrepancies in the association of
age with burnout risk might be explained by discrepancies in
job conditions and satisfaction which might be affected by
national policies. We found that the mean duration passed as
neurology specialist was not correlated with burnout ratio.
Being academic member or full professor, salary, marital status,
or on call work might affect burnout. We suggest that age
might be a complex factor interacting with all these factors
which have an impact on burnout ratio.

Gender discrepancies have been investigated in a number of
studies analyzing burnout in neurologists'S. In a large study
analyzed in Chinese neurologists, female neurologists were
found as younger, less married or to have children, less to
hold senior role, but working hours and on call work did not
differ according to sex'™. Multivariate analysis showed that risk
factors for burnout were similar in men and women. A previous
survey of US neurologists revealed that female neurologists
made more negative comments regarding workload, although
working hours,on call work, or patientvolume were independent
of sex'®. In our study, female preponderance was observed
(female/male ratio: 1.8) in contrast to the previous studies'*'®,
We showed that male sex was associated with higher burnout
ratio but we did not examine the sex differences in academic
or job properties. Discrepancies in salary or representation as
an academic member were found to be an important factor
for attrition of women from neurology in US’. We found
that being a parent decreased the burnout ratio. An online
survey analyzing women neurologists in US showed that
self-reported gender discrimination or having more children
was associated with burnout and dissatisfaction'. Among
Japanese neurologists, it was found that working hours was
higher in men, but housework load was higher among women
neurologists™. We observed that career dissatisfaction was
high among Turkish neurologists according to the statements
in the questionnaire.

We found that working hours might increase burnout ratio.
We did not specifically examine the actual cause of working
hours, such as clerical work, but high patient number probably
might increase it. In previous studies, clerical workload and
patient number were found to be associated with higher
working hours, poor work-life balance, and higher burnout
risk'#161° We also revealed that low number of auxiliary staff
or neurologists might increase burnout ratio. The absence of
adequate co-existent staff may increase both clerical work,
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Table 1. Demographic and job properties of the participants

n (%)

Sex

Male 255 (35.6)

Female 461 (64.4)
Academic status

Academic member 143 (20.0)

Not academic member 573 (80.0)
Academic degree

Specialist 622 (86.9)

Associate professor 60 (8.4)

Full professor 34 (4.7)
Hospital

State hospital 262 (36.6)

Private hospital 159 (22.2)

Training and research hospital 140 (19.6)

Medical faculty hospital 155 (21.6)
Monthly salary*

<7500 TL 46 (6.4)

7500-12500 TL 453 (63.3)

12500-20000 TL 185 (25.8)

>20000 TL 32 (4.5)
Marital status (married) 521 (72.8)
Childbearing (parent) 461 (64.4)
Nightshift (present) 328 (45.8)
Off of work after nightshift (present) 100 (14.0)
On call work (present) 478 (66.8)
Intensive care unit work (present) 539 (75.3)

Mean (SD) Median (min-max)
Age (year) 38.78 (8.42) 38 (25-65)
Burnout ratio 46.73 (8.95) 46.67 (27.88-76.36)
Mean daily number of patients examined 47.99 (29.78) 40 (5-120)
Duration passed as specialist (year) 10.45 (7.04) 9 (1-35)
Number of auxiliary staff 2.61(1.22) 2 (1-5)
Number of neurologists in hospital 6.17 (6.31) 4 (1-30)
Duration of working hours 9.02 (3.30) 8 (5-36)
*Refers to salaries between the years of 2018 and 2020.
TL: Turkish Liras, SD: Standard deviation, min-max: Minimum-maximum

patient number, working hours, or frequency of nightshift,
which might contribute to increased burnout risk. Inadequate
staff was also demonstrated to be associated with burnout in
previous studies®*'S. The factors associated with burnout, which
have been investigated both in the present and the previous
studies, seem not to be independent of each other''6™,
We thought that increased working hours might also be
associated with documentation work but we did not analyze it.
Documentation work or time requirement for documentation

was shown as an important problem for burnout in a previous
study?.

The daily number of patients was ranged in 5-120 in the present
study. This broad range might be resulted from the inclusion
of various types of hospitals, and from the inclusion of both
academic members and specialists. Upper limit of the range
was extremely high for a neurologist to examine such many
patients in one day. The annual number of patients examined
was also shown to be high in a burnout study investigated in
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Table 2. Response of the participants to the questionnaire

Strongly Slightly Moderately | Strongly Completely

disagree agree agree agree agree
The neurologists’ workload is heavy. 5(0.7) 0 (0.0) 23(3.2) 122 (17.0) 566 (79.1)
Salary payments are delayed. 269 (37.6) 158 (22.1) 171 (23.9) 66 (9.2) 52 (7.3)
Interpersonal disharmony affects the decision to 8(1.1) 8 (1.1) 98 (13.7) 256 (35.8) 346 (48.3)
collaborate.
Healthcare workers are exposed to violence in hospitals. 0 (0.0) 42 (5.9) 224 (31.3) 445 (62.2)
The healthcare workers are verbally insulted. 0 (0.0) 58 (8.1) 168 (23.5) 485 (67.7)
| often worry about being reported. 21 (2.9) 45 (6.3) 236 (33.0) 143 (20.0) 271 (37.8)
| believe that profe_ssmnal organizations adequately 293 (40.9) 156 (21.8) 120 (16.8) 59 (8.2) 88 (12.3)
represent neurologists.
Not doing extra work is a problem for me. 106 (14.8) 99 (13.8) 197 (27.5) 142 (19.8) 172 (24.0)
My patients' knowledge of neurology is insufficient. 0 (0.0) 10 (1.4) 120 (16.8) 323 (45.1) 263 (36.7)
| believe that the news in the media has negatively
affected my relationships with my patients. 0 (0.0) 12 (1.7) ) 280 (39.1) 342 (47.8)
| am disturbed because of having to take care of the
patient who creates trouble for me. 6(08) 18 (2.5) 44 (6.1) 104 (14.5) 544 (76.0)
Bureau_cratlc work prevents me from sparing enough time 0 (0.0) 20 (2.8) 120 (16.8) 198 (27.7) 378 (52.8)
for patients.
Off-label report and medication requests bother me. 6(0.8) 12 (1.7) 52 (7.3) 110 (15.4) 536 (74.9)
There are problems regarding taking leave. 40 (5.6) 94 (13.1) 214 (29.9) 152 (21.2) 216 (30.2)
! believe that the clinical practice training | have received 36 (5.0) 36 (5.0) 209 (29.2) 358 (50.0) 77 (10.8)
is adequate.
Neurologists' job satisfaction is taken into account. 400 (55.9) 175 (24.4) 50 (7.0) 4 (0.6) 87 (12.2)
Neurologists' patients respect them. 81 (11.3) 159 (22.2) 303 (42.3) 169 (23.6) 4 (0.6)
The dut_les and authorities of the director neurologists are 201 (28.1) 197 (27.5) 245 (34.2) 57 (8.0) 16 (2.2)
determined.
| should be able to electronically review the tests
performed in other hospitals. 8 (1.1) 4 (0.6) 20 (2.8) 72 (10.1) 612 (85.5)
I can spare enough time for my registered patients. 207 (28.9) 172 (24.0) 196 (27.4) 127 (17.7) 14 (2.0)
| ta.ke extra time at j(h.e outpatient clinic and take care of 42 (59) 62 (8.7) 155 (21.6) 266 (37.2) 191 (26.7)
patients who are waiting.
I can spare enough time for my vocational training. 272 (38.0) 201 (28.1) 162 (22.6) 73 (10.2) 8 (1.1)
| believe that my patients trust me. 28 (3.9) 44 (6.1) 121 (16.9) 415 (58.0) 108 (15.1)
Ifzttue::ls of my neurology career, | anticipate a promising 293 (40.9) 134 (18.7) 137 (19.1) 18 (16.5) 34 (4.7)
Neurolog!sts wor!( in harmony with the Turkish 154 (21.5) 241 (33.7) 210 (29.3) 82 (11.5) 29 (4.1)
Neurological Society.
| am satisfied with the performance system. 602 (84.1) 72 (10.1) 34 (4.7) 8 (1.1) 0 (0.0)
If | was given ar_lother chance, | would like to be a 270 (37.7) 72 (10.1) 161 (22.5) 102 (14.2) 111 (15.5)
neurologist again.
I would like my child to become a doctor. 449 (62.7) 124 (17.3) 62 (8.7) 38 (5.3) 43 (6.0)
I would like my child to become a neurologist. 517 (72.2) 82 (11.5) 78 (10.9) 20 (2.8) 19 (2.7)
I can spare the time for myself. 341 (47.6) 218 (30.4) 127 (17.7) 16 (2.2) 14 (2.0)
At work, | have the opportunity to express myself and am
assigned duties that match my abilities. 215 (30.0) 169 (23.6) 169 (23.6) 128 (17.9) 35 (4.9)
My superiors do not expose me to physical, verbal or
implied mistreatment of my rights in the workplace. 104 (14.5) 146 (20.4) 235 (32.8) 154 (21.5) 77 (10.8)
The institution for which | work pays me the income |
deserve as a result of my overtime work (extra payment/ 241 (33.7) 190 (26.5) 139 (19.4) 104 (14.5) 42 (5.9)
progress payment) without any deductions.
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Table 3. Association of burnout ratio with demographic and job properties of the participants

Burnout ratio
f Median (q1-q3) g
Sex 0.002"
Male 255 47.27 (41.21-55.76)
Female 461 46.06 (39.39-52.73)
Academic status <0.001"
Academic member 143 51.52 (47.27-56.36)
Not academic member 573 45.45 (38.79-52.12)
Academic degree <0.001*
Specialist 622 A 45.45 (39.39-52.12)*8
Associate professor 60 B 52.12 (47.27-56.36)
Full professor 34 C 53.94 (51.52-56.36)
Hospital <0.001KX
State hospital 262 A 44.85 (39.39-47.88)
Private hospital 159 B 46.67 (38.18-54.55)
Training and research hospital 140 C 46.36 (40.61-52.12)
Medical faculty hospital 155 D 53.33 (49.09-56.36)" B
Monthly salary <0.001*
<30000 TL 46 A 50.91 (37.58-61.82)
30000-50000 TL 453 B 45.45 (39.39-52.73)¢
50000-80000 TL 185 C 49.09 (46.06-55.15)
>80000 TL 32 D 39.39 (37.58-43.94)A8.¢
Marital status <0.001"
Married 521 45.45 (39.39-52.73)
Single 195 50.3 (44.85-54.55)
Childbearing <0.001"
Parent 461 44.24 (38.18-52.12)
Nonparent 255 49.7 (45.45-55.15)
Nightshift 0.001"
Present 328 47.27 (41.21-55.15)
Absent 388 45.45 (38.79-52.73)
Off of work after nightshift 0.402*
Present 100 46.66 (40-52.73)
Absent 616 46.67 (39.39-53.94)
On call work 0.004"
Present 478 46.06 (39.39-52.12)
Absent 238 48.785 (39.39-55.15)
Intensive care unit work 0.002"
Present 539 49.09 (43.64-56.36)
Absent 177 46.06 (39.39-52.73)
r
Mean daily number of patients examined 716 0.272 <0.001¢
Duration passed as specialist (year) 716 -0.062 0.097¢
Number of auxiliary staff 716 -0.170 <0.001¢
Number of neurologists in hospital 716 -0.233 <0.001®
Age (year) 716 0.074 0.048¢
Duration of working hours 716 0.182 <0.001¢
Monthly salary 716 0.064 0.085®
uMann-Whitney U test (Monte Carlo), *Kruskal Wallis Test (Monte Carlo); post-hoc test: Dunn's test, *Spearman’s rho test, r: Correlation coefficient, q1: 1°* Quartile,
g3: 3 Quartile, ~& “PExpresses significance according to relevant subgroups
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China“. The relationship of patient number with burnout among
neurologists was also suggested in that study. Working in
public hospital was also found as a risk for burnout*. According
to our findings, working in a medical faculty hospital seems
to be associated with a higher burnout ratio than working
in a state hospital or training and research hospital. This
discrepancy might be related to that salary, working hours, or
patient numbers might differ among these hospitals in Turkey.
Our study is the first study to analyze burnout ratio in a large
sample of Turkish adult neurology specialists. We revealed that
nightshift, rather than on call work, was associated with higher
burnout ratio. However, on call work seems to be a risk factor
for burnout among neurologists in another country*. This also
might be resulted from different policies applied for health
care workers. In our study, off of work after nightshift did not
affect the burnout ratio. To our knowledge, no previous studies
include such a parameter. The explanation might be that off
of work after nightshift might be a routine procedure in other
countries.

We showed that monthly salary of >80000 Turkish Liras was
associated with lower burnout ratios. However, minority
of Turkish neurologists have earned such a salary. Lower
income was shown as an important factor for burnout among
neurologists also in other countries, such as China or US*.
Neurologists were shown to earn one of the least salaries
among medical specialties in US’. Actually, we thought that
evaluation of purchase power for a neurologist might have a
higher importance to compare Turkish neurologists with those
in other countries. However, it necessitates a different design
of study.

In one study investigating burnout among neurology residents
during the COVID-19 pandemic, burnout frequency was found
as extremely high (94%)'2. We analyzed burnout among
neurology specialists independent of COVID-19 pandemic.

Study Limitations

We analyzed only neurology specialists including both
academic members and non-members, and excluded residents.
To our knowledge, off of work after nightshift is the first time
analyzed as a parameter that may affect burnout ratio among
neurologists. Our analysis was performed independent of
COVID-19 pandemic.

CONCLUSION

We found a high burnout ratio among women and men
neurology specialists, and that being male, older, academician,
professor, single or nonparent, working in medical faculty
hospital or in intensive care, low salary, nightshift, high
patient number or working hours were associated with higher
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burnout ratio. Burnout ratio is affected by a number of factors
interacting each other, and considering the impact of burnout
both on the neurologist and the patient health, national
policies become important to prevent or decrease these factors
in this population.
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ABSTRACT

Aim: Renal ischemia-reperfusion injury (RI/RI) damages many organs, especially the kidney. Phosphodiesterase (PDE) 5 inhibitors has antioxidant
and anti-inflammatory effects. Avanafil (AVA) is a second-generation PDE 5 inhibitor with greater PDE isoform selectivity. The aim of this study is
to investigate the effects of AVA on RI/RI in rats.

Materials and Methods: Forty rats were randomly divided into five groups (n=8): Sham; AVA 10; RI/RI; RI/RI + 5 mg/kg AVA, and RI/RI + 10 mg/
kg AVA. RI/RI in rats was established by clamping renal artery. An acute surgical experiment was performed for the induction of renal ischemia
for 45 min by renal artery clamping followed by reperfusion for 24 h. Kidney tissues were investigated biochemically [malondialdehyde (MDA)
and glutathione (GSH) with ELISA], molecularly [relative quantification of IL-1f, nuclear factor-kappa B (NF-kB), and tumor necrosis factor-alpha
(TNF-c) mRNA gene expression with qRT-PCR], and histopathologically (staining with Harris hematoxylin and eosin Y).

Results: AVA administration ameliorated disturbances in MDA and GSH levels caused by RI/RI. AVA treatment improved the increase in the mRNA
expressions of IL-1p, NF-kB, and TNF-a. in kidney tissues induced ischemia/reperfusion injury. AVA administration ameliorated histopathologic injury
in kidney tissues caused by renal ischemia reperfusion. Moreover, the values closest to those of the sham group were obtained by administering 10
mg/kg AVA to rats with RI/RI.

Conclusion: AVA administration improved renal ischemia/reperfusion-induced tissue injury by alleviating oxidative stress and inflammatory
cascades that could be important in ischemia-reperfusion injury. These findings may provide a mechanistic basis for using AVA to treat RI/RI.

Keywords: Anti-inflammatory, antioxidant, avanafil, phosphodiesterase 5 inhibitor, renal ischemia/reperfusion injury

0z
Amagc: Renal iskemi-reperfiizyon hasari (RI/RI) basta bobrek olmak lzere bircok organa zarar verir. Fosfodiesteraz (PDE) 5 inhibit6rleri, antioksidan
ve anti-enflamatuvar etkilere sahiptir. Avanafil (AVA), daha yiiksek PDE izoform segiciligine sahip ikinci nesil bir PDE 5 inhibitortidir. Bu calismanin
amaci sicanlarda RI/RI Gizerine AVA'nin etkilerini incelemektir.
Gereg ve Yontem: Kirk sican rastgele bes gruba (n=8) ayrildi: Kontrol; AVA 10 mg/kg; RI/RI; RI/RI + 5 mg/kg AVA ve RI/RI + 10 mg/kg AVA. RI/RI
sican modeli, renal arter klemplenerek olusturuldu. Renal arter klempleme ile 45 dakika renal iskemi indliksiyonu ve ardindan 24 saat reperflizyon
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icin akut bir cerrahi deney yapildi. AVA, iskemiden 6 ve 1 saat dnce oral olarak sonda ile uygulandi. Yirmi dort saatlik reperfiizyondan sonra
molekiiler ve biyokimyasal inceleme icin bébrek dokulari ¢ikarildi. Bobrek dokulari biyokimyasal [ELISA ile malondialdehit (MDA) ve glutatyon (GSH)],
molekiiler [qRT-PCR ile IL-1p, niikleer faktér-kappa B (NF-xB), and timor nekroz faktori-alfa (TNF-a) mRNA gen ekspresyonlari] ve histopatolojik
(Harris hematoksilen ve eosin Y ile boyama) olarak incelendi.

Bulgular: AVA uygulamasi, RI/RI'nin sebep oldugu MDA ve GSH diizeylerindeki degisiklikleri iyilestirdi. AVA tedavisi iskemi/reperfiizyon hasarindan
kaynaklanan bobrek dokularindaki IL-18, NF-kB ve TNF-a. mRNA gen ekspresyonlarindaki artisi diizeltti. AVA uygulamasi renal iskemi reperfiizyonun
neden oldugu bébrek dokularindaki histopatolojik hasari iyilestirdi. Ayrica kontrol grubuna en yakin degerler RI/RI'li sicanlara 10 mg/kg AVA
uygulanmasi ile elde edildi.

Sonug: AVA uygulamasi, iskemi/reperflizyon hasarinda 6nemli olabilecek oksidatif stresi ve enflamatuvar kaskadlari hafifleterek RI/RI kaynakli doku

hasarini iyilestirmistir. Bu bulgular, RI/RI'yi tedavi etmek icin AVA kullanimina iliskin mekanik bir temel saglayabilir.

Anahtar Kelimeler: Anti-enflamatuvar, antioksidan, avanafil, fosfodiesteraz 5 inhibitori, renal iskemi/reperfiizyon hasari

INTRODUCTION

Kidneys are one of the most perfused organs in the body, making
them extremely vulnerable to changes in blood perfusion’. They
play a pivotal role in physiological functions® In the situation
of ischemia/reperfusion, both molecular and cellular events
set off an inflammatory cascade that disrupts the normal
function of tissues by releasing reactive oxygen species (ROS),
amplifying the actions of cytokines, and recruiting leukocytes.
Reperfusion is the critical process of providing substrate and
oxygen for adenosine triphosphate synthesis to the ischemic
tissue. Nevertheless, it exacerbates tissue damage by producing
additional ROS®. Exaggerated ROS generation causes renal
ischemia-reperfusion injury (RI/RI) via ROS-induced anomalous
signal pathways, inflammatory infiltration, cellular disorder,
and renal cell death*. Moreover, reperfusion duration and the
re-oxygenation stage are the key causes of negative impacts on
the kidney, according to a growing body of evidence®. RI/RI can
occur following an infarction, sepsis, or organ transplantation,
and it magnifies tissue injury by activating an inflammatory
cascade that involves ROS, chemokines, proinflammatory
cytokines, and leukocytes®. The generated ROS triggers lipid
peroxidation [with malondialdehyde (MDA) generated as
the end product]’. Increased MDA levels with lipid oxidation
damage cell membrane functions and cellular integrity®®.
Increasing the concentrations of nonenzymatic compounds
such as glutathione (GSH) stimulates the cellular defense
system against oxidative damage™. In addition, I/R-induced
ROS production causes the activation of nuclear factor-kappa
B (NF-xB)". NF-kB activation increases the transcription of
pro-inflammatory cytokines including tumor necrosis factor-
alpha (TNF-o)'2 TNF-o can exacerbate the harm to tissues
and organs by promoting the production of IL-13 and other
inflammatory markers'. Thus, many different inflammatory
mediators take part in RI/RI. Consequently, pharmacological
agents with multiple effects including anti-oxidative and anti-
inflammatory, and inhibiting tubular necrosis features may be
a hopeful approach for avoiding renal tissue injury.

Phosphodiesterase (PDE) 5 inhibitors are a widely used primary
treatment of erectile dysfunction as well as many other
illnesses, such as prostatic hyperplasia, hypertension, and
coronary heart disease'. Preclinical studies have shown that
PDE 5 inhibition may mitigate oxidative and inflammatory
damage to the kidneys, resulting in decreased albuminuria,
glomerular hyperfiltration and hypertrophy, and decreased
glomerulosclerosis overall™. These renoprotective impacts and
enhancements in renal tissue injury could be attributed to PDE
5 inhibitor activity through both hemodynamic and intrarenal
antioxidant, anti-inflammatory, and anti-proliferative
mechanisms'®. Avanafil (AVA) is a second-generation PDE 5
inhibitor. The Food and Drug Administration and the European
Medicines Agency introduced AVA in 2013 as PDE 5 inhibitor
compounds'’. AVA is more PDE isoform selective and has
different physical and chemical characteristics from first-
generation PDE 5 inhibitors'®. In experimental studies, the
defensive impacts of various PDE 5 inhibitors on ischemia/
reperfusion-induced tissue injury have been individually
proven in diverse tissues, including the myocardium', spinal
cord?, brain?', ovary??, and even kidney™. AVA's effects in
various renal situations such as nephropathy have also been
studied?*?*. However, the effect of AVA on renal tissue injury
ischemia/reperfusion-induced is not known. In light of this
knowledge, we designed to investigate the possible protective
effects of AVA on RI/RI in rats. Furthermore, the underlying
mechanisms were investigated molecularly, biochemically, and
histopathologically.

MATERIALS AND METHODS

Animals

In this study, 40 Wistar rats aged 4-5 months (weight: 250-
290 gr) were purchased from Atatiirk University Medical
Experimental Application and Research Center. All the animals
were kept in standard plastic cages under standard conditions
(temperature: 22+1°C, relative humidity: 40-80%, 12h light-
dark cycle). Throughout the experiment, the animals had
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unlimited access to the usual rat water and food (ad libitum).
All experimental procedures were carried out in accordance
with national guidelines for the use and care of laboratory
animals.

This animal study and all its protocols were approved by Atatilirk
University Medical Experimental Application and Research
Center of Ethics Committee on 04-04-2022 with document
number E-75296309-050.01.04-2200103613.

Chemicals

The PDE 5 inhibitor, AVA (Qty: 1g) was purchased from the
BLDpharm Company (Cat. No: BD289977, MW: 483.95).
Xylazine (Basilazin 20%0) was obtained from BioTek, Turkey.
Ketamine (Ketalar 500 mg/10 mL) was obtained from Pfizer,
Turkey. The lab experiments required additional chemicals, all
of which were bought from Sigma and Merck (Germany).

Experimental Strategy

The 40 rats were randomly separated into 5 groups (n=8 per
group, Table 1). AVA (5 and 10 mg/kg) was orally administered
by gavage 6 and 1 h before the operation, as the half-life of
the AVA is 6 hours, in related groups?%.

Surgical Procedure for Ischemia/

Reperfusion Injury

Inducing Renal

All animals were anesthetized with an injection of 80 mg/kg
ketamine + 8 mg/kg xylazine). After disinfecting the dorsal
wall, a 2.5 cm longitudinal incision was made along the
posterior dorsal midline area and a right nephrectomy was
performed. To achieve RI/RI, a clamp was applied to the vessels
for 45 minutes, occluding the renal artery in the kidney. The
organ itself was protected from harm with extra care. Color
changes throughout the entire kidney provided evidence for
the occlusion's effectiveness. The rats were then carefully
reperfused for 24 hours to provide blood flowed into the
kidneys after the clamp was removed (Table 1)?72%, All the
animals were kept warm after surgery to protect them from
hypothermia. After the completion of the 24h reperfusion

phase, all rats were anesthetized with a high dose of ketamine-
xylazine. All kidney tissues were collected and kept at -80°C
for biochemical and molecular investigations and at 10%
formalin solution for histopathological investigations.

Biochemical Investigations

100 mg of all specimens reserved for biochemical investigations
were treated with 1 mL of PBS, ground in liquid nitrogen
with a Tissue Lyser Il (Qiagen), and centrifuged. Supernatants
obtained by centrifugation were used as sample. MDA levels*
and GSH* levels were determined with an enzyme-linked
immunosorbent assay (ELISA) reader®’. MDA and GSH levels
of the kidney tissues were expressed respectively as nmol/mg
protein. The mean and standard deviation for each set of data
was displayed per mg of protein.

Protein Determination

Utilizing commercial protein standards (Sigma Aldrich, total
protein kit-TPO300-1KT-(USA), the Lowry technique was
employed to calculate the protein concentrations®2

Molecular Investigations

Gene Expressions Analyses

A gRT-PCR was designed to assess interleukin 1 beta (IL-1B),
NF-kB, and tumor necro factor-a (TNF-a) mRNA expression
levels. In order to do this, kidney tissues were homogenized,
RNA was isolated, cDNA was created, and the expression levels
of various mRNAs were quantitatively assessed.

RNA Extraction from Kidney Tissues

Kidney tissue specimens were measured separately at 20 mg.
Specimens were stabilized in RNAlater RNA Stabilization
Reagent (Qiagen) and homogenized with the Tissue Lyserll
(Qiagen). Using the RNeasy Mini Kit Qiagen and following
the manufacturer's instructions in Qiaqube (Qiagen, Hilden,
Germany), total RNA was purified. The total amount of mRNA
was determined utilizing nanodrop spectrophotometry (All
Sheng) at 260 nm*.

Table 1. Experimental groups and designs to investigate the effects of AVA in the renal tissue on RI/RI

Groups gpi'::t:(): LAl 0™ hour ischemia-induced zihrzri:i:fter 24 h after reperfusion-induced
1 Sham Sham operation Sacrification

2 AVA 10 mg/kg AVA Sham operation Sacrification

3 RI/RI Ischemia Reperfusion Sacrification

4 RI/RI + AVA 5 mg/kg AVA Ischemia Reperfusion Sacrification

5 RI/RI + AVA 10 mg/kg AVA Ischemia Reperfusion Sacrification

AVA: Avanafil, AVA 5: 5 mg/kg AVA, AVA 10: 10 mg/kg AVA, RI/RI: Renal ischemia/reperfusion injury
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Reversed Transcriptase Reaction and cDNA Synthesis

cDNA production from total RNA was performed with a high
capacity cDNA reverse transcription kit (Applied Biosystems,
Foster City, CA, USA). 10 uL RNA was used for each reaction.
cDNA synthesis was achieved with T100 Thermal Cycler (BIO-
RAD) according to temperature measurements. By using
nanodrop spectrophotometry (All Sheng), the quantity of
c¢DNA was determined, and the obtained cDNA was kept at -20
°C. For the cDNA synthesis reaction, the following ingredients
were used: total RNA (10 pL), 25X dNTP mix (0.8 ulL), 10X RT
random primers (2 ul), reverse transcription 10X buffer (2 pL),
diethylpyrocarbonate H,0 (4.2 pl) and MultiScribe reverse
transcriptase (1 pL). The cDNA concentrations were assessed
and quantified using the Epoch Spectrophotometer System
and Take3 Plate (Biotek)3*3>.

Quantitative Determination of IL-18, NF-xB, and TNF-a
mRNA Gene Expression by qRT-PCR

Utilizing the StepOnePlus qRT-PCR system technology (Applied
Biosystems, USA) and cDNA produced from RNA of rats, analyses
of relative and IL-1B, NF-kB, and TNF-a expression analyses were
carried out, as previously described®. TagMan Gene Expression
Assays: Rat IL-1B (Rn00580432_m1), rat NFKB (Rn01399583_
m1), and rat TNF-a (Rn00562055_m1) primers were used for
the real-time polymerase chain reaction. B-actin (housekeeping
gen) (Rn00667869_m1) expression results in each tissue were
used as the reference gene. Amplification and quantification
processes were performed on Corbett Rotor-Gene (Thermo Fisher
Scientific) device. The following TagMan® Gene Expression Assays
for 100ng cDNA were pipetted for 40 cycles with 100 ng cDNA,
10 pL TagMan Master Mix, and 1 pL Assay and completed to 20 pL
with RNase-free H,0. The cycle threshold (Ct) is the cycle count
at which the quantity of fluorescent signal observed in qRT-PCR
experiments exceeds the lowest value. Ct values were transformed
automatically into delta delta Ct (2-AACt)*” and the findings were
statistically analyzed.

Histopathological Analysis

The preparation phase of solutions, dehydration and clearing
of tissue samples, section planning, and staining with Harris
Hematoxylin and Eosin Y were all done by previous studies
for histopathological assessment®. The kidney tissue sections
obtained from rats for histopathological analysis were quickly
fixed in a 3.7% formaldehyde (10% formalin) solution for
48 h. For each series of increasing alcohol concentrations of
509%, 70%, 80%, 96%, and 99%, all tissues were preserved for
1 hour to test for dehydration. The tissues were cleared for
three to fifteen minutes in a solution of xylene. For infiltration,
it was preserved in liquid paraffin that was molten. Tissues
were meticulously blocked in paraffin after being processed.
Each paraffin block of tissue was cut to a thickness of 5

micrometers for histopathological analysis after blocking.
On the slide covered in adhesive, paraffin sections were cut.
All slides were then stained using Harris hematoxylin and
eosin Y. For histopathological examinations, tubular necrosis,
inflammation, and hemorrhage areas in kidney tissues were
evaluated by light microscope.

Statistical and Semi-quantitative Analysis

For the statistical analysis of molecular results (IL-18, NF-kB,
and TNF-a) and biochemical results (MDA and GSH), we used
GraphPad Prism, version 5.0, and the results are presented
as the meanststandard deviation. Comparisons between
the groups were performed using the One-Way ANOVA and
Tukey's multiple comparison tests; significance was accepted
at p<0.05. P value less than 0.05 was considered statistically
significant. Significant differences were detected among all
groups, compared to the sham group (#p<0.05, ##p<0.01,
###p<0.001) and compared to the RI/RI group (*p<0.05,
*p<0.01, **p<0.001).

For comparison of histopathological data among all groups and
to better show the extent of tissue damage, the presence of
tubular necrosis, inflammation, and hemorrhage findings were
scored semiquantitatively as none: 0, few: 1, moderate: 2, and
severe: 3. For each tissue slide, at least five areas were assessed
at x100 magpnification, and the median staining concentration
score was taken into consideration. The One-Way ANOVA and
Tukey's multiple comparison tests were used to compare the
groups (*p<0.0)*.

RESULTS

Impacts of AVA on Oxidant and Antioxidant Parameters in
Renal Tissue

MDA (Figure 1A) and GSH (Figure 1B) levels were investigated
to research the antioxidant impact of AVA. MDA levels, a sign
of the oxidant situation, increased in the RI/RI group (p<0.001).
AVA administration reduced MDA levels in a dose-dependent
manner, in comparison to the RI/RI group. GSH levels, a sign of
the antioxidant situation, were dramatically lower in the RI/RI
group in comparison to the sham group (p<0.001). In a dose-
dependent manner, the AVA therapy reduced the drop in GSH
levels brought on by ischemia/reperfusion.

Impacts of AVA on Anti-inflammatory Parameters in Renal
Tissue

To investigate the anti-inflammatory effect of AVA, IL-1B
(Figure 2A), NF-kB (Figure 2B), and TNF-a (Figure 2C) mRNA
expression levels in the renal tissue of rats were analyzed.
IL-1B, NF-kB, and TNF-a mRNA expression, signs of the anti-
inflammatory situation, were significantly increased in the RI/
Rl group, compared to those in the sham group (p<0.001). The
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Figure 1. The biochemical results of the effects of AVA in the renal tissue on RI/RI. A) MDA levels (nmol/mg protein). B) GSH
levels (nmol/mg protein). AVA 5: 5 mg/kg AVA; AVA 10: 10 mg/kg AVA. The levels of MDA and GSH were measured according to
the modified methods with an ELISA reader. GraphPad Prism, version 5.0 was used for the statistical analysis, and the results are
presented as the means+standard deviation. Comparisons between the groups were performed using the One-Way ANOVA and
Tukey's multiple comparison tests; p value less than 0.05 was considered statistically significant. Significant differences were
detected among all groups, compared to the sham group (#p<0.05, ##p<0.01, ###p<0.001) and compared to the RI/RI group
(*p<0.05, *p<0.01, **p<0.001)

AVA: Avanafil, RI/RI: Renal ischemia/reperfusion injury, MDA: Malondialdehyde, GSH: Glutathione
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Figure 2. The molecular results of the effects of AVA in the renal tissue on RI/RIl. A) IL-18 mRNA expression levels. B) NF-xB
expression levels. C) TNF-a mRNA expression level. AVA 5: 5 mg/kg AVA; AVA 10: 10 mg/kg AVA. The expression of mRNAs was
detected using qRT-PCR analysis. $-actin was used as the reference gene. GraphPad Prism, version 5.0 was used for the statistical
analysis, and the results are presented as the means+standard deviation. Comparisons between the groups were performed using the
One-Way ANOVA and Tukey's multiple comparison tests; p value less than 0.05 was considered statistically significant. Significant
differences were detected among all groups, compared to the sham group (#p<0.05, ##p<0.01, ###p<0.001) and compared to the
RI/RI group (*p<0.05, *p<0.01, **p<0.001)

AVA: Avanafil, RI/RI: Renal ischemia/reperfusion injury, MDA: Malondialdehyde, GSH: Glutathione, NF-xB: Nuclear factor-kappa B, TNF-c.: Tumor
necrosis factor-alpha
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Figure 3. Pathologic changes: Hematoxylin-eosin staining findings and histological total tissue damage scoring results of the
effects of AVA in the renal tissue on RI/RI. A) Sham group, B) AVA-10 group, C) RI/RI group, D) RI/RI + AVA 5 group, E) RI/RI + AVA
10 group, F) Histopathology scoring graph (star: Hemorrhage, ring: Inflammatory cells, arrowhead: Tubular necrosis) (*p<0.0)

AVA: Avanafil, RI/RI: Renal ischemia/reperfusion injury

AVA treatment improved the increase in IL-1B, NF-kB, and
TNF-a mRNA expression induced by ischemia/reperfusion in a
dose-dependent manner (p<0.001).

Impacts of AVA on Histopathological Changes in Renal
Tissue

Light Microscopy Results

To investigate the histopathological effect of AVA in RI/RI,
kidney tissue samples were stained with Harris Hematoxylin and
Eosin Y staining and evaluated by a light microscope. (Figure
3A-E). Also, semi-quantitative scoring of histopathologic
findings was shown in Figure 3F.

Under light microscopy, normal-looking glomerular structures,
and distal and proximal tubule structures were observed
in the kidney tissues of the sham group (Figure 3A). In
the kidney tissues of the AVA10 group, no pathological
damage was observed. The light microscopic findings of the
histopathological appearance of this group's glomerular, distal,
and proximal tubule structures were similar to those of the
sham group (Figure 3B).

Signs of severe tissue injury caused by ischemia/reperfusion
were observed in the kidney tissue samples of the RI/RI group.
In the kidney tissues of this group, hemorrhage areas in which
erythrocyte cells formed piles were observed around the
glomerulus, distal and proximal tubules (star). Inflammatory
cells were found in some areas (ring). Along with dilatation in
glomerular structures, deteriorations due to necrotic cell death
were observed in proximal and distal tubules (Figure 3C). The
histopathological injury resulting from ischemia/reperfusion
improved in AVA-administered groups, depending on the dose
(Figure 3D, 3E). Furthermore, the histopathological appearance
of the 10 mg/kg AVA-administered group was similar to the
sham group (Figure 3E).

DISCUSSION

RI/RI is a pathological condition that causes additional organ
damage in ischemic tissues by causing low blood supply,
followed by the restoration of blood flow*. RI/RI damages
many organs, especially the kidney, which raises the mortality
rate. RI/RI is regarded as a significant cause of end-stage
renal failure and chronic renal failure. Kidney transplantation,
embolism trauma, vascular and cardiac surgery, atherosclerosis,
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and chronic renal artery stenosis are a few of the conditions
that can expose the kidneys to RI/RI*. Additionally, RI/
RI is the cause of acute kidney injury in more than 60% of
patients*’. Reperfusion of the ischemic kidney leads to necrosis
or apoptosis, which exacerbates the inflammatory and
oxidative condition and harms cellular honesty. The primary
pathophysiological mechanisms of this situation involve
the release of ROS and the generation of pro-inflammatory
mediators®. With this information in mind, In the present
study, we aimed to determine the effects of AVA, which is a
PDE 5 inhibitor on RI/RI in rats by biochemical, molecular, and
histopathological analyses.

ROS and oxidative stress are crucial factors in the development
of renal tissue injury*. Exaggerated ROS production throughout
RI/RI may result in endothelial dysfunction, tubular injury, and
interstitial inflammation. Thus, oxidative stress is important in
the development of RI/RI**“6, The MDA level is a sign of lipid
peroxidation, free oxygen radical content, and the extent of
renal tissue injury caused by these radicals*’*8. GSH is essential
in endogenous protection against oxygen-free radicals®. We
investigated oxidative stress factors related to RI/RI; GSH, and
the lipid peroxidation product MDA. Previous studies have
shown that after RI/RI, MDA level is increased and GSH level
is decreased®®'. Also, Prem and Kurian®* demonstrated that
markers of oxidative stress were significantly raised in a rat
model of RI/RIl. Our research detected the levels of GSH and
MDA in kidney tissue and we found that compared to the
sham group, the MDA level in the kidney tissue of rats in the
RI/RI group was significantly increased while GSH levels were
significantly decreased, suggesting that after RI/RI, oxidative
stress reaction was aggravated in the kidney tissues. Conversely,
in the RI/RI plus AVA groups, GSH levels importantly raised
and MDA levels importantly reduced depending on the AVA
doses. These effects of AVA seemed to be associated with the
inhibition of oxidative stress, to a lesser extent, inflammatory
responses. These findings demonstrated that AVA enhanced
the oxidative situation. As a result, it reduced oxidative stress
and alleviated RI/RI. Chowdari Gurram et al.*® reported that
AVA significantly reduced the markers of oxidative stress in a
mice model. In addition, some researchers also reported that
AVA significantly improved oxidative parameters®. Similarly,
it has previously been established that PDE 5 inhibitors have
a protective impact by regulating oxidative stress in kidney
tissue®>%, Consistent with other findings reported in the
literature, our result suggests that AVA treatment reduces
oxidant parameter generation while increasing anti-oxidant
parameter generation.

Inflammation is important in tissue repair, which is a response
to damage®’. ROS induces tissue injury in a range of manners
involving inflammatory response, mitochondrial dysfunction,
ER, and oxidative stress®. As a result, blocking ROS generation
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is an effective method for RI/RI protection. RI/Rl is a significant
pathological condition and an inflammatory reaction in which
the NF-kB family is crucial. ROS generation activates NF-kB,
which then triggers ICAM-1 expression. Nevertheless, ROS and
inflammatory reactions playimportant partsin the development
of ischemia/reperfusion injury via NF-kB and the ICAM-1
progression®. By secreting TNF-a, which controls a spectrum of
immune, inflammatory, and hematopoietic responses, immune
cells play a crucial role in the inflammatory process®. TNF-a
can stimulate the production of other inflammatory markers,
including IL-1B, and aggravate the damage of tissues and
organs®. Furthermore, the importance of the inflammatory
response in RI/RI, which leads to the activation of IL-1, makes
IL-1 a valuable target in RI/RI by modulating its effect. Hence,
it is crucial for RI/RI treatment to reduce proinflammatory
cytokines including IL-1B, NF-kB, and TNF-a®'. In light of this
information, in this study, the IL-1B, NF-kf, and TNF-o. mRNA
expression in kidney tissues after RI/Rl and treatment with AVA
were evaluated to appraise the possible medical significance
of AVA in RI/RI. We found that compared to the sham group,
the IL-1B, NF-kB, and TNF-a mRNA expression levels in the RI/
Rl group were significantly increased, suggesting that after Rl/
RI, the inflammatory reaction was aggravated in the kidney
tissues. These results are consistent with previous research
that found RI/RI-induced increases in cytokine levels®263,
Embaby et al.%* demonstrated that renal TNF-a and NF-«B
mRNA expressions increased in acute RI/RI in rats. Cakir et
al.® showed that levels of IL-1B, NF-kB, and TNF-a mRNA
expressions increased in rats with RI/RI. In addition, several
recent studies have shown that the levels of anti-inflammatory
cytokines, including IL-1B, NF-kB, and TNF-a, increase after
RI/RI®®®7. The current findings demonstrated that AVA fixed
modifications to anti-inflammatory parameters were caused
by RI/RI, indicating the strong anti-inflammatory feature of
AVA. These findings indicated that AVA reduced tissue injury by
avoiding RI/R-induced increases in cytokine levels. As a result,
the anti-inflammatory effect of AVA appears to be related to
the reduction of oxidative damage. AVA's anti-inflammatory
effects, including suppression of pro-inflammatory cytokines,
have earlier been shown in various animal models. Aydin
et al.®® demonstrated that AVA modulated NF-kB and IL-1
B levels in the LPS-induced acute lung injury model in rats.
Chowdari Gurram et al.®® demonstrated that AVA improved
neuroinflammatory cytokines such as Tnf R1 and NF-kB in LPS-
induced neuroinflammation in mice. Likewise, it has earlier
been established that PDE 5 inhibitors have a protective role
via inhibition of IL-1, NF-kB, and TNF-a in prostate ischemia®
and acute kidney toxicity’”” models. Consistent with previous
research, our findings show that AVA decreases tissue injury by
avoiding the increase in IL-1, NF-kB, and TNF-a levels due to
ischemia/reperfusion.
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Regarding the histopathological scores in the current
investigation, the histological total tissue damage score was
quite high in the RI/RI group, while the score was reduced in the
groups treated with 5 and 10 mg/kg of AVA. In the RI/RI group,
kidney tissues also showed severe pathological alterations. The
RI/RI group displayed hemorrhage, extensive inflammatory cell
infiltration, and necrosis. However, in the groups that received
5 and 10 mg/kg of AVA, the histological aspect of the kidney
tissues was nearly normal. Our biochemical and molecular
findings were corroborated by our histology findings.

Study Limitations

The limitations of this study include the fact that biochemical
markers such as SOD data and renal function markers such as
BUN could not be investigated. We think that further more
detailed studies are now needed for a clearer understanding
of the effect mechanism revealed in this study. However, this
study is particularly valuable and original as the first to reveal
the effect of AVA on RI/RI. We hope that the study will lead to
further studies.

CONCLUSION

Based on the biochemical, molecular, and histopathological
findings, we have shown that AVA significantly improved
ischemia/reperfusion-induced renal injury. AVA may intervene
with both anti-inflammatory and antioxidant processes that
may be essential in renal ischemia/reperfusion damage. The
effects of AVA on RI/Rl may be related to the treatment
(1) reducing immunopositivity of inflammatory cytokines
including IL-1B, NF-kB, and TNF-a, (2) alleviating adverse
changes in oxidative stress-related components including MDA
and GSH, (3) reducing severe histopathological modifications.
AVA should be considered as a potential therapeutic agent in
addition to surgery in the clinical treatment of RI/RI. These
findings may provide a mechanistic basis for using AVA to
treat ischemia/reperfusion-induced renal injury.
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Suicidal Attempt in Adolescents with Major Depressive Disorder

Major Depresif Bozuklugu Olan Ergenlerde intihar Girigimi

® Esen YILDIRIM DEMIRDOGEN, ® Mehmet Akif AKINCI, ® Abdullah BOZKURT, ® Halime DAGCI

Atatlirk University Faculty of Medicine, Department of Child and Adolescent Psychiatry, Erzurum, Turkey

ABSTRACT

Aim: In this study, we aimed to assess the sociodemographic and clinical characteristics of adolescents diagnosed with major depressive disorder
(MDD), with and without suicide attempts, as well as to investigate the factors predicting suicide attempts.

Materials and Methods: This study included 151 adolescents aged between 12 and 18 years, who were diagnosed with MDD between January
2021 and June 2022. This study has a retrospective design, and data including family sociodemographic characteristics, suicide attempts and
characteristics, non-suicidal self-injury (NSSI) attempts, history of abuse, comorbid psychiatric disorders, and scores on depression and anxiety
scales were extracted from the cases' polyclinic records. The participants were divided into two groups as those with suicide attempts (n=40) and
those without suicide attempts (NSSI n=111), and the sociodemographic and clinical data were compared between the groups. In addition, a binary
logistic regression analysis was performed to identify the predictors for suicide attempts.

Results: The results of the study revealed that the suicide attempt group had a higher age (p=0.023), less maternal years of education (p=0.026),
higher rates of self-injurious behavior (p<0.001), more severe depression (p=0.021) and anxiety (p=0.018) symptoms, and higher rates of history of
childhood abuse (p=0.001). The binary logistic regression analysis performed to predict suicide attempts in those with an MDD diagnosis determined
NSSI and history of abuse to be predictors.

Conclusion: A better understanding of predictive factors of suicide attempts in adolescents with depression may help establish targets for early
intervention and inform more effective prevention strategies. Particularly, the presence of self-injurious behaviors and history of childhood abuse
should be warning for suicide attempts.

Keywords: Major depressive disorder, adolescents, suicide attempt, non-suicidal self-injury, childhood abuse

0z
Amag: Calismamizda intihar girisimi olan ve olmayan major depresif bozukluk (MDB) tanili ergenlerin sosyodemografik ve klinik ozelliklerini
degerlendirmeyi ve intihar girisimini yordayan faktorleri arastirmayr amacladik.

Gerec ve Yontem: Calismaya Ocak 2021-Haziran 2022 tarihleri arasinda MDB tanisi alan 12-18 yas araliginda 151 ergen dahil edildi. Caismamiz
retrospektif dizaynda olup olgu ve ailesine ait sosyodemografik 6zellikler, intihar girisimi ve niteligi, intihar disi kendine zarar verme (NSSI) girisimi,
istismar oykdisii, eslik eden komorbid psikiyatrik bozukluklar, depresyon ve anksiyete dlcek skorlari gibi tiim veriler olgularin poliklinik dosyalarindan
kaydedildi. Katimcilar intihar girisimi olan (n=40) ve olmayan (n=111) olarak iki gruba ayrilarak gruplar arasi sosyodemografik ve klinik 6zellikler
karsilastirildi. Ayrica intihar girisimini yordayan faktorleri belirlemek icin iki boyutlu lojistik regresyon analizi yapildi.

Bulgular: Calismanin sonuglari suisidal girisimi olan grubun daha biyiik yasta (p=0,023), anne egitim stresinin daha dusiik (p=0,026), kendine
zarar verme davranisinin daha fazla (p<0,001), depresyon (p=0,021) ve anksiyete semptom siddetinin (p=0,018) daha yiiksek, cocukluk cag istismar
oykustintin daha fazla (p=0,001) oldugunu gésterdi. MDB tanisinda intihar girisimini yordamak igin yapilan iki boyutlu regresyon analizinde ise NSSI
ve istismar dykistnin yordayici oldugu tespit edildi.

Sonug: Depresyonu olan ergenlerde intihar girisimini yordayan faktorlerin daha iyi anlasiimasi, erken miidahale icin hedeflerin belirlenmesine
yardimci olabilir ve daha etkili 6nleme stratejileri konusunda bilgi saglayabilir. Ozellikle kendine zarar verme davranisinin olmasi ve ¢ocukluk ¢agi
istismar oykdisl, intihar girisimleri icin uyarici olmalidir.

Anahtar Kelimeler: Major depresif bozukluk, ergenler, intihar girisimi, intihar disi kendine zarar verme davranisi, cocukluk ¢agr istismar oykiisu
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INTRODUCTION

Major depressive disorder (MDD) is a psychiatric disorder
affecting the social adaptation, cognitive and emotional
development of children and adolescents and resulting in
a significant loss of functioning in their daily lives. It is
characterized by a persistent and repetitive depressed or
irritable mood along with diminished interest in pleasurable
activities as well as symptoms in domains including attention,
sleep, and appetite'. The lifetime prevalence of adolescent
depression is 119%?. Depressive episodes during this period
are associated with poor psychosocial functioning (e.g., more
conflict with parents, poorer academic performance) and more
frequent risk-taking behaviors (e.g., substance abuse, early
onset sexual behaviors, suicide attempts)**.

Adolescent depression and suicide are serious public health
problems. Previous studies have indicated a strong relationship
between adolescent depression and suicide attempts. Patients
experiencing depression are under a higher risk for suicidal
behaviors including ideation, planning and attempts compared
to those without depression®. Parallel to the literature on
adults, MDD is a well-known risk factor for suicide attempts in
adolescents, and adolescents with depression have a six-times
higher risk of attempting suicide compared to adolescents
without depression®. Nearly 30% of adolescents diagnosed
with depression were shown to attempt suicide’.

The high risk of suicide attempts in depressed adolescents
emphasizes the importance of identifying the other
associated risk factors in this population. Factors such as a
low socioeconomic level, history of parental divorce, parental
psychiatric illness, and problematic familial relationships were
reported to have significant influence on suicide attempts
in depressed adolescents®®. Adolescents and young adults
who experienced sexual abuse are under a higher risk for
suicide™. In a review of the factors associated with suicide
attempts in young individuals with depression, depression
characteristics (type and severity), psychiatric comorbidities
(particularly, anxiety and substance abuse disorders), and
neurological characteristics (structural and functional changes
in prefrontal, subcortical and cerebellar regions) were shown
to be associated with suicide outcomes'. A history of non-
suicidal self-injury (NSSI) was also described to be a clinical
indicator of future suicide attempts'".

A better understanding of factors increasing the related
factors associated with suicide attempts in adolescents with
depression may help establish targets for early intervention and
inform more effective prevention strategies. Thus, we aimed
to assess the sociodemographic and clinical characteristics of
adolescents diagnosed with MDD with and without suicide
attempts, and to investigate the relationship between these
characteristics and suicide attempts.

MATERIALS AND METHODS

This study included 151 adolescents aged between 12 and
18 years, who were diagnosed with MDD in the Child and
Adolescent Psychiatry Clinic of Atatiirk University, Faculty
of Medicine between January 2021 and June 2022. This
study has a retrospective design and data including family
sociodemographic characteristics, suicide attempts and
characteristics, NSSI attempts, history of abuse, comorbid
psychiatric disorders, scores on depression and anxiety scales
were extracted from the cases' polyclinic records. The authors,
who are child and adolescent psychiatrists, and who were
responsible for data collection, evaluated the patients' files and
reached consensus on all cases. The inclusion criteria were as
follows: (1) patients aged between 12 and 18 years; (Il) patients
meeting the diagnostic criteria for depression in the Diagnostic
and Statistic Manual of Mental Disorders-5" edition (DSM-5).
Meanwhile, the exclusion criteria were as follows: (I) patients
with other mental disorders such as schizophrenia, bipolar
disorder, intellectual disability, autism spectrum disorder, etc.;
(1) patients with serious organic disorders; (IIl) patients with
files that were missing the data to be recorded for the present
study.

This study was approved by Atatiirk University, Faculty of
Medicine, Clinical Research Ethics Committee (approval
number: B.30.2.ATA.0.01.00/506, date: 30/06/2022). After
receiving approval, files of the cases from the specified dates
were inspected and a data set was constructed based on the
inclusion and exclusion criteria. The participants were divided
into two groups as those with and without previous suicide
attempts, and statistical analyses were performed.

Data Collection Tools

Children's Depression Inventory (CDI): The scale developed by
Kovacs'™ to assess depression in children aged between 6 and
17 years consists of 27 items'. Each item receives a score of
0, 1, or 2 according to symptom severity. High scores indicate
a high level of depression. The Turkish validity and reliability
study established the scale's Cronbach's o internal consistency
coefficient as 0.80™.

Beck Anxiety Inventory (BAI): The scale adapted to Turkish by
Ulusoy et al.® assesses certain attitudes and symptoms related
to anxiety. The scale is composed of 21 items and one of four
statements is chosen for each item. The highest possible score
is 84, while the lowest possible score is 21. The scale's internal
consistency coefficient is between 0.92 and 0.94.

Sociodemographic and Clinical Characteristics Data Form:
This is a form constructed by the authors based on the data
from the polyclinic files. It includes data such as the child's
age and gender, parental age, level of education, status of
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employment, history of mental illness, history of NSSI/suicide,
family economic status, problems in familial relationships,
problems in peer relationships, psychiatric and medical
comorbidities, history of abuse, NSSl/suicide patterns.

Statistical Analysis

All statistical analyses were performed using the Statistical
Package for Social Sciences) version 22.0. The Kolmogorov-
Smirnov test was used to assess data for normal distribution.
Descriptive analyses were used to summarize sociodemographic
and clinical data. Descriptive statistics were presented as
mean, standard deviation values and percentages. Categorical
variables were compared using the chi-square test. Numeric
variables were compared using the independent samples t-test
or Mann-Whitney U test based on whether the groups had
a normal distribution. A binary logistic regression analysis
was conducted to identify the predictors of suicide attempts.
P<0.05 was considered statistically significant.

RESULTS

This study included 151 adolescents aged between 12 and 18
years. Forty individuals (33 girls, 7 boys) had previous suicide
attempts, while 111 (77 girls, 34 boys) did not have a history of
suicide attempts. The groups were not significantly different
with regard to gender (p=0.079). The mean age of the suicide
attempt group was (15.05+1.7), which was significantly higher
thanthe meanage of the non-suicide attemptgroup (14.23+2.3)
(p=0.023). The suicide attempt group had significantly less
maternal years of education (suicide attempt=5.6+3.5, non-
suicide attempt=7.62+4.8; p=0.026). The groups were not
significantly different in terms of the other sociodemographic
characteristics. Sociodemographic characteristics of the cases
are shown in Table 1.

Upon the examination of suicidal patterns in the suicide
attempt group, it was found that 69.2% of the cases attempted
suicide by taking drugs or chemicals, 12.7% by jumping from
a height, 10.3% by cutting, and 7.7% by hanging. When the

Table 1. Sociodemographic characteristics of adolescents and their parents

SA (n=40) Non-SA (n=111)

Mean+SD/% Mean+SD/% talx? P
Age 15.05+1.7 14.23+2.3 2.307 0.023
Gender 0.079
Female 82.5% 69.4% 2.563
Male 26.5% 30.6%
Chronic physical illness 2.6% 9.9% 2.025 0.297
Mothers' age (years) 42.00+5.71 41.65+6.25 0.286 0.776
Fathers' age (years) 46.34+6.04 45.92+6.159 0.338 0.737
Mother's education (years) 5.6+3.5 7.62+4.8 -2.289 0.026
Father's education (%) (years) 8.65+4.64 9.43+4.48 -0.741 0.463
Mother employed 14.7% 25.3% 1.612 0.204
Father employed 88.2% 90.8% 0.189 0.663
Mother's psychiatric disorder 17.6% 19.8% 0.076 0.783
Father's psychiatric disorder 11.4% 9.3% 0.134 0.714
Mother's physical illness 23.5% 24.8% 0.021 0.886
Father's physical illness 27.8% 19.0% 0.134 0.714
Family type 0.495
Nuclear family 79.5% 74.3% i
Extended family 12.8% 16.5%
Fragmented family 7.7% 9.2%
Family income 0.563
Low 44.7% 35.8%
Middle 47.4% 52.3% 1.148
High 7.9% 11.9%
Family history of NSSl/suicide attempt 7.7% 4.6% 0.542 0.435
SA: Suicidal attempt, Non-SA: Non-suicidal attempt, non-NSSI: Non-suicidal self injury, SD: Standard deviation
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Table 2. Clinical characteristics of adolescents

SA (n=40) Non-SA (n=111)

Mean+SD/% Mean+SD/% Haix2 :
Problems in familial relationships 72.5% 68.2% 0.257 0.612
Problems in peer relationships 68.4% 62.4% 0.445 0.505
NSSI 67.5% 22.3% 26.729 <0.001
CDI total score 29.67+10.03 23.4419.7 2.405 0.021
BAI total score 36.1+13 21.89+13.29 2.730 0.018
Psychiatric comorbidity 50% 43.6% 4.108 0.579
Childhood abuse 37.5% 13.5% 10.626 0.001
SA: Suicidal attempt, Non-SA: Non-suicidal attempt, Non-NSSI: Non-suicidal self-injury, CDI: Child Depression Inventory, BAl: Beck Anxiety Inventory, SD: Standard deviation

Table 3. Predictors of suicide attempts in adolescents diagnosed with major depressive disorder

95% Cl for EXP(B)
B S.E. p Exp(B)

Lower Upper
Constant -1.988 1.971 0.313 0.137
Age 0.117 0.134 0.381 1.124 0.865 1.461
Gender -0.579 0.601 0.336 0.561 0.173 1.821
Problems in familial relationships 0.797 0.556 0.151 2.219 0.747 6.596
Problems in peer relationships 0.183 0.487 0.708 1.200 0.462 3.119
Psychiatric Comorbidity 0.017 0.456 0.971 0.983 0.402 2.404
Childhood abuse 1.159 0.533 0.030 0.314 0.110 0.892
Family History of NSSI/Suicide Attempt 0.790 1.065 0.458 0.454 0.056 3.661
NSSI 2.085 0.501 <0.001 0.124 0.047 0.332
SA: Suicidal attempt, Non-SA: Non-suicidal attempt, Non-NSSI: Non-suicidal self-injury, Cl: Confidence interval

groups were compared with regard to NSSI, the rate of NSSI
was found to be 67.5% in the suicide attempt group compared
to 22.3% in the non-suicide attempt group (p<0.001). The
suicide attempt group had significantly higher scores on CDI
(suicide attempt CDI total score=29.67+10.03; non-suicide
attempt CDI total score=23.44+9.7 p=0.021) and the BAI
(suicide attempt total score=36.1+13.32 non-suicide attempt
total score=21.89+13.29 p=0.018). Regarding psychiatric
comorbidities, a rate of 50% was found in the suicide attempt
group and a rate of 43.6% was found in the non-suicide
attempt group, with no statistically significant difference
between the groups in this regard (p=0.579). The comorbidities
of the suicide attempt group included anxiety disorder (17.5%),
post-traumatic stress disorder (PTSD) (12.5%), attention
deficit hyperactivity disorder (7.5%), obsessive compulsive
disorder (7.5%), and conversion disorder (5%). For the non-
suicide attempt group, the comorbidities were anxiety disorder
(12.7%), attention deficit hyperactivity disorder (12.7%), PTSD
(10.9%), obsessive compulsive disorder (3.7%), and conversion
disorder (3.6%). History of childhood abuse was positive at a
rate of 37.5% in the suicide attempt group compared to 13.5%
in the non-suicide attempt group (p=0.001). Clinical data of
the groups are summarized in Table 2.

The binary logistic regression analysis performed to predict
suicide attempts in the presence of a depression diagnosis
revealed NSSI and history of abuse to be predictors. The results
are summarized in Table 3.

DISCUSSION

In this study, we aimed to compare the sociodemographic and
clinical characteristics of adolescents diagnosed with MDD
with and without suicide attempts, and to investigate the
factors predicting suicide attempts. The results of our study
showed that the suicide attempt group had a higher age, less
maternal years of education, higher rates of self-injurious
behavior, more severe depression and anxiety symptoms, and
higher rates of history of childhood abuse. In addition, the
presence of NSSI and history of childhood trauma were found
to be predictors of suicide attempts in adolescents diagnosed
with MDD.

The investigation of the factors associated with suicidal
behavior, a risk factor for completed suicide, which is among
the leading causes of death among youth, the identification
of individuals under risk in order to prevent suicidal behavior;
and the development of appropriate intervention programs
for these individuals are of major importance'. The reduction
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of suicide attempts, especially among individuals with
psychiatric disorders, is an important public health goal in
various countries'®. Considering that MDD is the most common
psychiatric disorder that has a relationship with suicide
attempts, the investigation of the factors associated with
suicide attempts in adolescents diagnosed with MDD should
be a focus of studies concerning suicide prevention'.

The comparison of the sociodemographic characteristics of
adolescents diagnosed with MDD with and without suicide
attempts revealed differences regarding age and maternal
years of education. The suicide attempt group had a higher
mean age. Studies have shown that suicide attempts are
more common in older adolescents due to the increase in
stressors related to academic and interpersonal relationships
that increase with age in both MDD and community samples,
increase in comorbid psychiatric disorders and more severe
depressive symptoms?°-22 This result is consistent with evidence
from the literature suggesting that suicide attempts are more
common among older adolescents. A low parental education
level was shown to be associated with the suicide attempts
in adolescents both in a population sample and in a clinical
sample, and it was suggested that the effects of parental
education on the mental states and suicide risk in adolescents
were considered seriously. Moreover, it was described that
this relationship could vary across different geographical and
economic contexts depending on cultural, psychosocial and/or
biological factors and the importance of considering cultural
and familial contexts in the clinical management of adolescent
suicidal behaviors was stressed”?*. In a study conducted
in Turkey to evaluate the severity of suicidal behavior in
depressed female adolescents, maternal perception of social
gender inequality, which was the only factor that predicted
suicide severity, was found to be related to the mother's level
of education?. Our result that the level of parental education
is lower in the suicide attempt group corroborates the results
reported in the literature. The fact that only the maternal
educational status differed between the groups may be
attributed to the effects of cultural and familial contexts.

An important finding of our study was that the suicide attempt
group had higher rates of NSSI behavior. Previous studies have
also shown that a significant suicide risk followed self-injury
in adolescents?®. NSSI was shown to be associated with suicide
attempts in depressed adolescents. In the Treatment of SSRI-
resistant Depression in Adolescents (TORDIA) study, a history of
NSSI (but not suicide attempt) was found to be an important
indicator of suicide attempt over a period of 28 weeks?. In
the Adolescent Depression, Antidepressant and Psychotherapy
(ADAPT) study, NSSI predicted suicide attempt over a follow-
up period of 28 weeks'. In a longitudinal study that monitored
depressed adolescents for 8 years, NSSI was determined to be
a strong predictor of suicidal behavior'2. Our result, which
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is consistent with the literature, emphasizes the need for
comprehensive assessment and treatment of NSSI in depressed
adolescents. Improved assessment and intervention strategies
for NSSI may facilitate the prevention of suicidal behavior.

Regarding the severity of depression, symptom severity was
determined to be significantly higher in the suicide attempt
group. The results on depression severity and suicidality vary
in the literature. Although some studies show a relationship
between depression severity and suicidality'??, others suggest
that these are not related”. These different results from the
studies are attributed to the fact that the relationship between
depression severity and suicidal tendencies in young individuals
is affected by a multitude of psychological and social factors.
The higher depression severity in the suicide attempt group
highlights the critical importance of understanding the
severity of depressive disorder symptoms from the perspectives
of adolescents in recognizing the risk of suicide attempt. These
results may help guide the interventions that will target these
clinical risk factors.

The suicide attempt group had significantly more severe
anxiety symptoms. However, the two groups were not
significantly different in terms of comorbid anxiety disorder. In
young individuals with depression, psychiatric comorbidities,
particularly comorbid anxiety disorder, have been associated
with suicidality. However, it has not been clarified whether the
higher suicidality associated with comorbid anxiety disorder is
related to the specific characteristics of anxiety or to a general
increase in psychiatric illness burden. Some studies have even
suggested that this relationship could arise from the specific
symptoms of anxiety rather than categorical anxiety disorder
diagnoses®. In a study that investigated the relationship
between suicide attempts, anxiety and poor treatment in
childhood in adolescents and young adults experiencing their
first depressive episodes, anxiety symptoms were shown to
predict suicide attempts as well as serve as a mediator in the
relationship between poor treatment in childhood and suicide
attempts'™. This result suggests that anxiety symptoms should
be a therapeutic target in suicide prevention strategies even
when comorbid anxiety disorder is not present.

Another important result of our study is that the suicide
attempt group had higher rates of history of childhood abuse.
Results from previous studies are generally in line with this
result. These studies have reported that those with a history of
childhood abuse could have a greater suicide risk due to factors
such as a heightened susceptibility to psychosocial stress
resulting from the negative effect of trauma on the HPA axis,
as well as the presence of negative familial and environmental
conditions that hamper the development of appropriate
emotional regulation and coping abilities'*-. In addition to
these causes, PTSD may also have considerable effects. In our
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study, the groups were not significantly different with regard
to comorbid PTSD. However, as is the case in anxiety disorder,
an effect through specific symptoms may be possible despite
the absence of a diagnosis. Therefore, further studies that
will include PTSD symptoms along with a history of abuse are
needed.

Finally, we investigated the predictors of suicide attempts in
adolescents with MDD. We found that NSSI and childhood
abuse history predicted suicide attempt. In a follow-up study
examining the predictors of suicide attempt in adolescents
with MDD, similar to our results, a history of NSSI and a history
of physical and/or sexual abuse were found as important
predictors?”. In addition, previous studies have shown that
these two predictive factors (NSSI and history of childhood
abuse) often coexist, and a history of abuse poses a risk for
NSSI**. Childhood abuse may adversely affect the development
of emotion regulation strategies, followed by poor emotion
reqgulation strategies may increase the risk of using the NSSI
as a form of emotion coping behavior®. This result should warn
that NSSI and history of abuse may require urgent evaluation
and treatment in adolescents with MDD. In addition, the
consideration of common risk and protective factors for these
closely related conditions points to the necessity of including
interventions for common underlying mechanisms (such as
difficulties in emotion requlation) into the treatment plan.

Study Limitations

The results of our study should be interpreted in consideration
of certain limitations. Due to the cross-sectional design of
our study, it could not be determined whether a longitudinal
relationship between sociodemographic-clinical characteristics
and suicide attempts exists. Our study did not use structured
interview tools, and DSM-5-based clinical interviews were
employed. The assessment of suicide did not use a scale and
relied on information from patient files. Therefore, suicidal
ideation could not be clearly isolated and no specific data
in this regard could be presented. Lastly, the absence of a
PTSD scale is a major limitation. For this reason, we could not
evaluate the relationship between suicide attempts in MDD
and PTSD symptoms, which are closely related to a history of
childhood abuse.

CONCLUSION

Suicide attempts constitute an important problem for
adolescents diagnosed with MDD. A better understanding of
the factors associated with the suicide attempts in these young
individuals may help identify targets for early intervention
and inform more effective prevention strategies. Especially,
the presence of self-injurious behaviors and a history of
childhood abuse should be a warning sign for suicide attempts
and need to be addressed in order to prevent suicide attempts.

Longitudinal studies are needed to increase our understanding
of the causation of suicidal attempts and actionable strategies
for clinical prediction and prevention of these behaviors in
adolescents with MDD. Future research, especially involving
analysis of specific psychiatric symptoms or symptom networks,
may help us better understand suicidality among adolescents
with MDD.
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